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THE NEW 


 ENCYCLOPADIA; 


OR, MODERN UNIVERSAL 


DICTIONARY 
ARTS AND SCIENCES, 


ON A NEW AND IMPROVED PLAN, 


IN WHICH ALL THE RESPECTIVE SCIENCES ARE ARRANGED INTO 


COMPLETE SYSTEMS, 


THE ARTS DIGESTED INTO 


DISTINCT TREATISES, 
And Philoſophical Subject Yr in ſeparate Diſertations, 
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CHAMBERS's CYCLOPADIA, th the ENCYCLOPADIA BRITANNICA, 
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TO THE 
„ ins 


RMIT me to lay before your Majeſty thoſe Labours and Efforts, which have been exerted to 
dilplay the advanced State to which the Aru and Sciences have attained under your Majefy's 
Influence and Encouragement, | | 


Aa the Arts and Sciences are at this Period ſo generally cultivated, and fo liberally encouraged, 
thoſe who labour to advance them, only in the humble Department of collecting and arranging the 
Diſcoveries of others, eſſentially conduce to facilitate their Attainment; and, by ſhewing what is 


already obtained, excite Emulation, and quicken Invention, 


There is a Time reſerved in the Fate of every Nation to arrive at its Perfection; and the riſing 
Genius of Britain bears a promiſing AſpeR of attaining, under your Majeſty's Protection, the Summit 
of Excellence in the Purſuits of Philoſophy and Literature. 


Among the Variety of Literary Productions, there certainly cannot be any better calculated for 
diſſeminating univerſal Knowledge, or that more deſerves the Countenance and Protection of the 
Great, than a Work which comprehends the whole Circle of Arts and Sciences. For this Reaſon, 
as well as your Majeſty's known Patronage, and thorough Knowledge of the Polite Arts, the Editor 
is emboldened to lay this Work at your Majeſty's Feet; eſpecially, as Productions which tend to en- 
large the Boundaries of Science have a peculiar Claim to the Countenanceand Protection of Monarchs; 
for, by the Diffuſion of Seience, Man is civilized, the Inlets to Happinels are opened, and Society 

is formed on a firm, advantageous, and folid Baſis, 


The elegant Enjoyments of Life are heightened in Proportion to our Knowledge of thoſe Selenees, 
which owe their Birth to an Acquaintance with the Powers of Nature and Art, without which, Rank 
and Fortune would be of little Value, It is the Source of Happineſs, as it extends the Views and 
enlarges the Comprehenſion, by which Means the Dignity of our Nature is ſupported, and the beſt 
Foundation laid for the Advancement of intellectual Acquirements, | 


In the Survey of animated Nature, we [be that the Proteftion of the great Creator is extended 
ts the minuteſt Parts of his Creation; Belngs, inflliliely Nall; wanifelting is the altenithed Eye, 
the lame Proportion, Regiilarity; an Deſign, as thoſe of the firlt Maghitude i all of which enjuy 
their reſpeRive Comforts, and triumph in the Bounty of the Sovereign of the beide 


he Mind, om & Review of the Beauty and Ortler in which all Things are fared, and the 

feversl Uſes is whith they are appropriate is led is contemplate the wonderful Effets of Divine 
Omnlpoteneez and adere the benefieent renter in all bis Works, which provecd from Willem, and 
Originate in £:6v6: 


Theo Adiigt Ras folefied impariially the Gommunicatighs of the Learned and Fagenious of oy | 
m_ and feels u peevilige Pleafiiee in ating ese wodern Difkeverics and rm node che 

9 eic Ftenguf 16 his native Eouniry; and the diflinguifiied Liberality an Mi belies Bf His Neve 
reli; Theſk Biſkaveries Acc! porn o mh de ſſſelt Bragtelh fi 1 Wy A ln Provieft inn 
of your Man mut We produrnive 4 6 WAI Happy A hchene , 4 6 Nax ledge Whey a 
tents muff As that permanent Glory Which Pane be obtained Bither by Purge Hate. 


may lang enſey the exalicd Batiafartien ef prometing the AFM and Beleiiees, 
ee ls thi fingers Wilk ef 2 8 
Your Majofy's meft dutfful 
And obedient Sukſeét 
And Servant, 
W. H. HALL, 
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PREFACE. = 


4 


1 
udy of the Arie and Selene Which Is nge become the prevailing taſte, de, perha pe, one of the regt advaiitayes peeun⸗ 
TAN ts ths ple lie e loathe of every falle I F obs oh ſpit vn 1 abe A. al ute the y — 
vours ts promote hp „ 40 end of immprpeiug the vatious branches uf (elves ; being all aflifgted With the atme table 
e 


1 
ethylation of advancing theth (111! Heater 10 perfection , 


Ove hatukaf powers are espable bf culture ant refinement to & very Hi 1 ds Tr" the proper exertion and application gf 
veuliies Ake H * A but a Naeh eſſentlaf, 16 but 10 z hebe chalet 18 ale bf e hel — 
very attempt, therefurs; f6 e BUF vie we I but talents; £6 Alteet bur effi and 16 wm bf Ratufe For inlele 50 


GHjUy ments, WH ever be conſidered 68 & matter of the Highest lipurtance: 


Wonght the wealth of Titeratire, thers are fot any ee. which 6 N tend te hte advancement A K,. 
8 84 4 DiAlongty of Aris and Neletiges, Wherely every article, of which the whole (yNem 6f gate Can ſſtte, Je e I 
| iy df 0 % | kechriſs and FARANAILE 19 futiſfe r many iny Wees ang HAPFOvVermenty, 1 leh might otherwile 
ie funk (1146 BbVIyIGA | t Forms & sem pen 1— tut ls vey i tyra 64 the eule of (14 gradiial Prag. Fe and advance- 
ment ang, by profury Ag 8 fnmary Bf What has "yon eg 1 "uy rei, (i . * —.— fungen fur make e enſſre difeayeries_ 
Ana Lproverments Th iN Ae VIEW 4+ II 17. * may nat proper T i 0 | my uf ſpſe ee, IN Wes 
(lis ng) al Wei liigien' thy 79 n \y e rhe wt tur the tres an g a whale gest and ee ern 
exerted ig extending the elrels of knawiedge, and i exploring Aha regions that are yet nk, N 

In eftlmating the Impartanes and willy aks Selentifle DIAlanary, It Is matter of no Anal] eonſlleration; that It Cupplies, In & 
rout a yg wal of large be y, by n * FA 1 Ir with 4 (yp uf N. diſporbvu ſ many 
A do 10 In many different ſangusgee, Which gannut be progcired N difieulty, anff conſiderable expenice git belng the 
eullom of almoſt every nation te lay thele vartoie labovirs befure the publle in thelr awn languags, "This renders it neceſſary for 
those who ce to be thoroughly aequalnted with the Improvernents of the learned and Ingenions In different parts of Kurope, to 
lv thelr memories with ſeveral dle rent languages | but this 1s a talk too labor fene, and requires too much time, to be attempted 
y the far greater part of thoſ@ who are deſirous of being thoroughly acqualnted with the arts and ſelenves of Kurupe In Hole 
preſent (tate of perfection 1 therefore, as this Work contains tranfſations from the belt authors, not only of the newelt diſcoveries 
and |mprovements, but of thoſe leſs novel, though equally Intereſting, It obviates the arduous talk of acquiring a knowledge of 
ſeveral languages, to render us acyualnted with the Hate of the ſelences In other nations, 


A work of this kind, from [ts extent and arrangement, Is ſulted to the occaſions andgonvenlence of the generality of readers, . 
who have nelther lelfure ot opportunity to rreut 19 thofo different ſources of Informatie ; Whenee the materials which compoſe 
this Work aro collected and compiled, It Is admirably adapted to the nature and _— limits of a popular work z deſigned not 
ay for public librartes, or fur the uſe of thoſe who ſpare 10 expence In ng belt means of Information, but for diſſem|- 
nating literature and ſclence throughout the (iibordinate elalles of mankind, With this view we have adopted the happy medium 
between a work conſiſting merely of definitions, etymologles, and references, and a voluminous collection of diffuſe and elaborate 
treatifes, which, from their price, would be reſtrifted to few purchaſers, and, and from their prolixity, would be tuo tedious to be 
conſulted, A reduction of the vaſt bulk of ſelenee into a leifer compaſs, by ſeleQting all that is eſſentlal, and rejecting all that is 
ſuperfluous, is therefore of no (mall advantage to all thoſe concerned in the acquiſition of univerſal knowledge, y means of this 
ork, a fund of knowledge becomes attainable on eaſy terms, adapted to thoſe whoſe avocations do not admit of devoting much 
time to the ſtudy of extenlive and elaborate ſubſects ; as alſo to the man of 1 — who uſually 1 42 ſo ſmall a portion of 
his time to the purſult of knowledge, It is no leſs advantageous to men of letters, whatever branch of ſcience they devote them= 
ſelves to z ſince polymathy, or a general EN with the ſciences, is indiſpenſibly requiſite to arrive at excellence in any one 
of them, by reaſon of that near connection ſubliſting between the ſeveral departments, and the mutual lights they afford each othe X 


The deviation made ſrom the — of Chambers, and others, by introducing detached Syſtems on the Sciences, Treatiſes on the 
Arts, and Diſſertations on Philuſophical Subjects, it is hoped will meet with the approbation of the reader ; and, in order to ex. 
hibit theſe important branches of know ledge in their ſull extent and luſtre, we have re- united all the detachg parts, that their pro- 

ortions, their relations one tv another, and to the general ſyſtem, of which they are conſtituent articles, might be more clearly and 
obviouſly perceived, This method has been purſued throughout the courſe of the Work ; and it is certain that ſuch a — regu- 
larly and fuceefifully proſecuted, mult be productive of numberleſs advantages. But when ſubjeRs, inſtead of being digeſted into 
ſyſtems, or diſpoſed in their natural order, ate dilacerated, JiſſeQed, and diſſeminated, without regard to connection or ſyſtematic 
combination, merely as the ſucceſſion of the initials of the words, which conſtitute their technical terms, determine, without men- 
tioning their antecedents and conſequents, ſuch a work ſhould be rather called a Collection of Miſcellanies than a Di#tionary of Arte 
and Sciencer, Works executed upon this plan cannot have a due influence on the mind; and an underſtanding fornſed upon ſuch 
ele, would rather be a chaos of detached and heterogeneous ideas, than a regular intellect. It is-only by thinking in meth«d, 
by reducing our ideas to a proper and rational order, by obſerving what they poſſeſs in common, and what are their relations or dif- 
ferences, that our reaſoning faculties are capable of making any progreſs whatever, Without theſe aſſiſtances, we might be ranked 
amid(t ſenſitive or conſcious beings, but could never attain to the human or rational character. 


To obviate any objection to Syſtems and Treatiſes, which might be ſuggeſted from an idea of the neceſſity of peruſing a whole 
ſyſtem for information, concerning only a particular part, the Editors have been attentive, in the alphabetical department of the 
DiQionary, to give a compendious yet clear account of the ſeveral detached parts, which they refer for further information to the 
particular ſyſtem to which they appertain, Thus the Syſtem is rendered an improvement of the Alphabet, and the Alphabet an 
advantage to the Syſtem, which is the only method by which the whole circle or body of knowledge, with all its parts and do- 


pendencles, can be fully and advantageouſly diſplaycd. 


Detached articles are divided into three kinds. The firſt conſiſts of ſuch as, independent of particular Syſtems, admit. of a full 
and complete illuſtration as they ſtand in the Alphabet; the ſecond, of ſuch as require partly to be diſcuſſed under the Syſtems to 
which they belong, and partly under their own proper denominations ; the thitd, of ſuch as are ſufficiently elucidated in the Syſtems 
to which t ey appertain. Thoſe of the firſt kind need no references. Thoſe of the ſecond, being only pany explained under 
their particular denominations, require references to the Syſtems where the illuſtrations are completed. For thole of the laſt, as no 


explication is found neceſſary under the technical Terms, we refer to the Syſtems of which they are conſtituent parts for an ample 


diſcuſſion of the ſubjeR. 


Thus the ſyſtematic reader will be fylly and ry informed, by referring to the ſcience he is deſirous of exploring and 
the proficient who wiſhes to refteſh and ſtrengthen his memory in any particular part, may find the ſame by turning to the Alpha⸗ 
bet, which, having 1 references, Tetves us an Inden to the Syltems and Treatiſes ; whilit others, who are willing to content 
thetnſelyes with partial and detached views of fub eas, will find them explained under the articles by which they are dehominated, 
An uniformity of claffic order is ricky preſerved in every * throughvut the Work, ſo as to render the Whole of the Plates 
in this NA M's both ornamental and vſeful, by which means they bear an equal ! & with the various 
deſeriptions to whith they refer, Thus a chain is carried on from one end of an art to the cher that | m the firſt or ſimpleſt 
complication of ideas, appropriated to the art Which we call the elements or principles thetevf, to the moſt complex vt general * 

I | tk 


T5... 
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the name or term that repreſents the whole; and by a courſe of references, from particulars to generals, rom premiſes to eonelu- 
lions, from cauſe to effect, and vice verſes . 6, from more to leſs complex, and from leſs to more; a communication is thereby 
opened between the ſeveral parts of the Work, ſo as to concentrate the component parts of univerſal knowledge, 


The great utility of detached Syſtems and Treatiſes will obviouſly appear from the following particular inſtances; in which may 
be ſeen, how abortive and impotent are the attempts of thoſe compilers of diQionaries who have endeavoured, by their references, 
to direct their readers to ſorm a ſyſtematic knowledge from the detached and ſcattered parts of the Alphabet : as for inſtance, in a 
part of the Preface to Chambers's Dictionary, which adyerts to the — ofthe work, amongſt an enumeration of articles, is men- 
tioned, in particular, the article Agriculture, to obtain a compleat knowledge of which all the competent parts are ſeparately to be 
referred to; as Tillage and Improvement of Heilt, Clay, Sand, Earth, &c, by the operations of Ploughing, N Burning, Se- 
mination, Manuring, &c. to produce Corn, Hemp, Flax, Ke, for Malt Farina, &c, Granary, bribing Ke. The culture of 
by Planting, Shrewding, Barking, &c, for Ceppice, Park, Paddock, Hedge, Paſture, c. But how extremely difficult it 
would be to follow this ſubje& through ſuch a multitude of references, as well as new ones which (pring from evyry one of them, 
any perſon may eaſily conceive. From theſe obſervations, we hope that our plan, in the introduction of Syſtemwand Treatiſcs, 
will be allowed ſufficiently obvious, whatever exceptions may be taken to the execution of it, By retaining pratical and ſcientific 
men to form the ſeveral Syſtems and Treatiſes, together with the voluntary contributions with which the K itors have been fo lis 
berally ſavoured by lubſeribers and literary gentlemen, we have been enabled to digeſt and arange the alphabetical parts ol the Die- 
tionary with more deliberation, attention and accuracy ; and it is preſumed theſe circumſtances will ſtamp an additional value on this 
Work, und give it a decided preference to all others of a ſimilar kind, The plan was not 115 adopted, but maturely concerted, and 
deliberately digelted, by the Editors, and thoſe concerned in the various departments z ſo that, through their conjundive efforts, 
they have been enabled, by great labour, intenſe application, and accurate invelligation, to render this Dictionary ſubſervient to 
every important purpoſe of Knowledge bring into a moderate compals the whole yr of Science, and execute an arduous under- 
taking in a manner ſuperior to any on the ſame ſcale in the H Language, 


Trees, Timber, &c. 


We have endeavoured to give the ſubſtance of every thing that has been hitherto diſcovered In the fuveral branches of Knowledge 
firſt, as they appear to our ſenſes, as produced by nature, of with the affiſtance of art; as In Chymiftry, Medicine, &. ſecondly, to 
, bur Imagination 4 as in Grammer, Rhetoric, Poetry, &e, thirdly, to our reaſon ; as In Phyfict, Aetaphyſicr, Lagir, and Mathemas 
| blen wht the ſeveral (ſubordinate parts arlling from each z and numerous remote particulars, not immediately reducible, to any of 
theſe heads ; as Heraldry, Philology, Antiquitien, Cu/tems, & To accompliſh a taſk fo arduous and important, neither labour not 
expence has becn ſpared g every reſearch has been made 4 partleular Byſteins on the Selences have been eolleQed and compared, 
Such as could be 2 without diſadvantage, have bach epitomized with all poſſible eare 3 while others, which were more conn 
ifs In thelr fubſeels, have been more clofely purſued, and more falthfully retalned, When toples have heey oy or Imper» 
(ly treated; the wimolt endeavours have been uſed to ſupply theſe defefts 4 and original efſays have been Inferted on ſuch parts bf 
elenee us the Compllers have not found propertly iNlullrated by other authors, 


We have not been content with taking * was already colleched In ather dlAtonaties, but have had recourſe to the originals 
themſelves; and have augwentech our Work with a large acceſſion from other quarters, Ther are but few parts of the common» 
, Wealth of learning but have been Neige ty on this vecatiun; Not 19 mention the mall matters which have been furniſhed from our 
dn lock, the reader Will find extracts from a great number of books of all kinds, either overlauked by former lexleographers; vt 
not their extant z as well ax a multſtudde of Improvetinents and diſcoveries, whiel have wot yet gained aduulllon into an diner dle- 
Uonatyz by Which meats the progrels of the Arts and Selenees are brovight down o the preſent period, . 1 


Conliderapſe ſums have been expended in the purchaſe of #eew Puh Wiiitrative of the Arts and Seſences not only in tp 
bugliih bit fore ian langiiages 4 and it (8 eon ſidered asu material advantage te this Work; that it was (htrodvced at a me (fortinatel 
fealbnable for the eohveyance of that knowledge it is Intended to diffile z For tele reaſons, that the tepiiblication of Chambers's 
Cyelopatia eight _ age in Which DF, Rees has Intrulieed many of the Hewelt yr erp amel late difeaveries; and thereb 
extended the Work th two volumes more than it originally formed t it has therefore afforded iis ample feope for Teledting the Kew aß 
additivnal information attached ty that work: Another elreimilanes Which tends to enhance the value of this Diativnary, is the 
republication of the Kneyelopedia Britannica, from Which wWe are enabled ty derive the (ame advantages as From the Former, 
We have l\kewiſe the Ne vf lee ſug from, the French Epeyelopedie, which ls mich more ur yr than elthe 
the Cyelopadia, ve Kncyelopatia Brivannles, And further, as our Work is publithed at g pericd Ih inen later than either © 
theſe Wes, We have u wp prfinity uf n al Wie valiiable Information eentajned th lese publications 4 16 Which eres 
athlvd all the n and erte difeeveries that have taken place wot wnly ty theſe kingdoms, but In every pale 
natſan in h whereby the Arts and Selenevs are brovglht ts & greatwe degree o- perfection in this Publication than n any 
her work uf ihe Kn, 


Partlenlar care has been faken in dediies the Theories of Arts With all paſible accuracy, In ' ſprles of eanclufiens drawn 
Inwliiye kale, oy from) ee e preyioully difervered; Hut wherever heh a le les bas wat been duly eee by An, an 
where It appeared linpolli fo from the (late of learning: ts Nipply that defielengy; We milt be forgiven for an gb es ber- 
talk, eh ws have been Well alitheritieated, withoit king ut 1 the pubic fonjertural for fn pam, vt in _poliits * 

* wheteln helltation and ann veeur, We have hot remalied lenk g anch a number of probable (alutlons; got emma the 
with, have been offered to the pubſſe attention, Nor have we concealed thoſe eonjettures that appeared 10 be founded on rallong 
prineſpies | for If all eonjeAtures were ts be effeluded; a very conſiderable par of polite Iteratiire, and; It Way be added; ofdhvi- 
man knowledge, mult, of eviirſe, meet the ſaine fate, We are in many of the ſelenees obliged to recur to eanjefture; In Phyſle 
we have ſighs, lymptoms, probabilities, Which are nothing but eonjgttures, In Rheierle, Clvil Law, and other (olon be EOfi= 

JoQures malntaln thelr ground i and as they are the means of difeovering truth formeilmes eoneealed and, as Quintilian ſays 

i ſerve i lead the reader to truth,” they may be conſidered, In many Inſtances, as eonduelye 10 the preſent purpoſe, In diſputed 
olnis, arguments and objeftions have been diſplayed in thelx full force g a method which Js fo far from leading 16 feeptieiſm, that 

t avt only appears the moit eſfieacious, but the = real means of eſtabliſhing trum, Thus every reader Will fee his favourlie 

{yilem attacked and defended in ſueh a manner that his ewn Judgment may determine the victory, And thus the Editors have pre- 

ſerved their eſſential charger of Imparilallty, In (ating what Is advanced by the partizans of Aten opinions, and ſubmitting 
the whole o the deelſſon of the reader, ' ; 


. % 


. In treating of ſuch * as were peeullar ta eertaln authors, the obligations are acknowledged by the Fdlitors In the courſe 
of the Work ; but in ſue Kea, as Wers common ta many writers, they did nat imagine thoſe acknawledgments required elther 
by their own gratitude, or the curioſity of thelr readers, And that all pallible means © 4 may be put in the power of 
the reader, thz names of thoſe authors who have been maſt diltinguiſhed in the various departments of art or ſcience; are ſubjained 
to the extracts taken from their ſeſpective works ; by which means he will be enabled ta cantult more at large each particular au- 
thor.in this own province, But ſo much pains have been taken ta ſelect and extract ſrpm each whatcver is valuable, that it is pre- 
ſumed the necellity of this reſearch will be in a great meaſure precluded, as our ſources have been numerous, and our wy ro 
copious, The principal difficulty lay in the ſorin and economy of it ; to diſpoſe ſuch a multitude of materials ſo as not to make a 
confuſed heap of incoherent parts, but one conſiſtent whole ; and this we hope has been molt fully accomplithed, 


The editors of ſimilar compilations, it is preſumed, may not readily excuſe our culling ſuch flowers from their works as we 
thought worthy of trauſplanting 3 but it ſhould be remembered, that they alſo borrowed of their predeceſſors ; for it will bg found, 
on examination, that in all ſelections of this kind, this privilege has beem claimed; and, indeed, as the matter borrowed belongs 
as much to ong as to the other, there is no juſt cauſe of complaint. A compiler can by no means pretend to an exclufryeptorery 
7 a ee . . WR he has 2 Pans 09 a very diſputable title Every bird from whom the day had ſtolen fea- 
thers, might claim his own plumage ; not pretend an excluſive right, Who, h [ e ivance 
ol the real and original polleſſay, 25 r Fig * 8 5 Ws VT IO oul 


Should it he obſerved, that the Work contains little original matter; we, in anſwer, muſt reply, that it contalas as much as was 

ollible for the Editors to D under the laborious taſk of reading, arranging, and adjuſting the multifarious ſubjeRts that 
«neceſſarily came under conſideration ; that it Is what it ought to be, u wiiverſal collection ? not the produce of one man's abilities, 
for that would go but a little way, but the aggregate treaſure of a whole commonwealth, Should any individual undertake to 
write a ditionary, even of ſome one particular art, from his own fund alone, Awe might venture to pregnollicate it would be of 
little value. It was not our deſign to entertain our gueſts with jult what our ſcanty granaries afforded, but we have ranſacked, as 
it were, the whole world more * to enrich the banquet, No author worthy of notice, either ancient or modern, foreign or 
domeſtic, has paſſed unconſulted ; philoſophers, divines, mathematicians, critics, caſuiſts, grammarians, 'phyſicians, antiquaries, 
and mechanics, have been all brought under contribution, 


Aſter embarking in ſo great an undertaking, we Were determined to perſevere with unremiuing attention, and to make every 
effort, of which we were capable, for improving the Work, and ſecuring the approbation of our readers, With an induſtry and 
ardour, whith the hope of giving ſatisfa&tion to the public animated, and which the extent and importance of the undertaking buth- 
deſerved and required, we have devoted to the accompliſhment of this laborious taſk, our whole time and attention, during the courſe 
of many years; and we think ourſelves happy, that no accident has prevented the progreſs of a Publication, to the completion, as 
well as the reputation and ſucceſs of which, our wiſhes and labours have been uniformly directed. We refle&t with pleaſure, that 
out labours, in the eauſe of ſcience, have been ſo favourably received g and truſt that we may be allowed to interpret the extenlive 
ſale with which the Work has been honoured, as a teſtimony of the ip} ati#n, as it is a full proof of the candour, of the public, 
But though we neknowledge that candour, and conhde in It, we mult ge thoſe apologies which are ſurnithed by the magnitude 
of this Publication, and the variety of ſubjetts it comprehends \ and we/ſhould have been unworthy of the indulgence we have ex- 
perienced, and to which we farther appeal, if we had not conſidered it as an encouragement to unremitting application, : 


It is very natural to ſuppoſe, that a work of ſich magnitude as this, and containing ſuch a variety of articles, muſt be fubjed to 
errors though all poſſible means have been uſed to avoid ſuch defefts. But the molt careful cannot elude human tallibility, Ae- 
eldents of this kind will not appear ſurpriſing, when we conſider in what a variety of ways we are open to error, Perhaps an 
author, on whom we depend, deceives us ; our own Judgment betrays vs our attention leaves us for a moment 4 or, ſuppole we 
+ efeope all theſe ſhares, we may be brought into a ſerape by an amanuenſis 4 or, If we get clear here, we are in [imminent danger 
ok miſearrylng in the hands of the printer. And it muſt be aeknowledged, that, after all that has beeny or can be, collected to- 
wards forming a complete work of this Kind, there will ill remain much feope for emendation. There will be errors to correct; 
and deſe&s to ſupply. In thert, the moſt we can lay le, that we hope there will be but few miſtakes found in this Work, in 
eomparlſon with others of a Ike kind, Many thouſands we have corrected, both in diftienaries and other works, from whenes 
we have collefted dur materials, We therefore flatter ourfelves, that what we have overlooked, the reader will frequently be 
enabled teworrect f and that there Will not be many errors found In the book, which the book Iifelf will not be able to reQtify, 


Tn s eolleAion fo large and myliifartous as that Which is here (\bmitied ts the public, the eritie muſt be ſeveres and the genius 
minute, who could op ſo anlmadvert way every trivial Inaceuracy of Wh for where the ſ\bJetls are (4 indefinitely varied, and 
Where prophet requires that each ſhould bagaprelſed In a manner (itabſe to its nature, it can ſeateely be Imagined, that the ſame 
exaQuelh and wnifurmity mould equally prevall in this as In eompalitions/of a nature ley extenſive gud complex, 


Aſter all, thoiigh the Compilers are confelong of having done thelr wimoſt to render this Work as 9 generally wel 
an polſible; yet, Nice no human N N rom the origin of ite rate, to the preſent period; has ever been found perfect in 
its Kind, it Would be ervel; If not unſuſt, ts expet abſilute perfectſon in the prefent attempt; From every candid and benevoſent 
enqulrer aſter truth they hope that the merſt of their iutentton, and the wiility of telt plan, will, in a great meaſure, atone for Tug 
trivial or unavolgable faufts as may be fold In its execution; Whey the nature of a Work (4 exterilive and multiformy Js af 
conſide red it Will Iniinediately becurto every realer of eandove and indulgence, Now eafy It s for the Wimult care ad alffdvity ty 
fall in fue inſtances: Theſe, however, it is hoped, Will be found few; and of Little {Importance 4 the Work, during its whole pro: 


Stele having been fiperiviended with wiremitting vigllanee and alfiduilty, 8 


The arduous tafk of empfing a diftionary; and the toil and fatigue attending on it; ean only be ereitited by thufs who have mails 
the experiment; Its diffientties Are very july deferibed by De. Johnſon, who obferves, that & among the many wilhappy wortals is 
the eonpller of a A Whom mankind have eonflered; not as the pupil, bit the llave, of fe ſe hee, the pioneer vt Viizratures 

Juomed bnly te remove ruth, and clear ubiifictiong, Tom the paths through Which Learning and Genius profes furward ty bet 

quelt and glory, Without beſlwwing a (Wile wn the humble drvvdge at facilitates thelr progres, Every other anther way * {i 

Pralle de lexlengrapher ean vnly hope ten efeape reprogeliy and even this negwtive recumpents has Levy yet granted ty Very le w.“ 


Amldiheſs eee elreumfianees, the altere we red te brave 5 difftenwtites, belng determined in perſbve e and exert 
every 0 In thelf pgw er, 19. form s eamplete Work, and thereby merit the approbatieh of the candid a Jute tens 5 wor cart 
(hey Ay ep the rere Fallafaction Whey felt i preparing it for the pref, Beliig afhiaterl by @ love of the afis and fees, 
Wd a defies of profntiing the (tudy, and difuling the knowledge, of (uhjechs (b worthy the purfvilt vt utelligent awd rational heine, 
they Whdertook this laborious talk; and have exerted ther mask abilities by remove every diffiently, and finuuth the pat that leaty 
is | 8 (EQ I(\ELon of Khan way! and fatter themſelves that the great pains taken, and the eontiderable thine (peat; in eanpalitig 
all h 


perfudiing thelr Work, WH perpetuate tis fame 46 future times, 


The nume raus repreſentations of 2 birds, Infe sts, &e, are arranged according to the I. Innsan method of elaſtifieatian z 
not in a eonfuled heterogeneous manner, Vntermixing various and oppoſite animals and frequently extraneous (ibſefts, in ene 
plate, but rages in thelr regular clalles and orders, fo that the different kingdoms of nature are (elentifically arranged, which 0 4 
plan never before adopied In any other dictionary of arts and Avlenees, of In any (yllem of natural hiſtory, huwever extenſive, In 
addition to this arrangement, under each repreſentation are engraved the claſs, order, genus, pee les, and varieties, peculiar ts each 
reſpefive aim, which exh\bit the relative affinity, and eonneRting chain, that runs through the whole animal kingdom, and 


\hereby con(iderably facilitate the knowledge of this much (udied and entertaining branch of ſelenee. 


The whole of the engravings which embellifh this Work are not, as in ether ditionarles of arts and felences, copied from pre- 
reding works of the fame kind ; as the editors of them have not — a due regard ie new improvements and «diſcoveries, which ars 
ſwabſolutely effential in a work of this kind, Therefore, te obviate this obje&tion, the public are prefented in this Work with en- 
ravings from original drawings, deſigned by the moſt ingenious artiſts, and comprehending all the new diſcoveries both in the 
elenes and anvehanle arts, As this effential partievlar has not been attended to in any other dictionary of arts and ſciences 
whatever, it is preſumed it will be conſidered as an objet that will give this Work a deeided — 2 ta any other of a (imilar 
nature, and more 144 as cach plate contains a greater diyerſity of ſubleéts, and thoſe delineated with the utmait accuracy, 
In ſhort, it has been the Joint endeavour of the Proprietor, Editors, and Artiſts, to blend novelty with uiitity, and so render this 
Work, from its diitinguiſhed ſuperiority, juſtly deſerving the patronage and recommendation ofthe Public, 


1 


„ The Editors have been much affified, and highly gratified, ” the hints and communications which they have received, both in conver. 
ſatjon and writing, — the improvement of the Wark ; and think themſelves under peculiar obligations to the friendfoip of thoſe, Gentlemen 
who have . ems and T reatiſes on various ſubjetts. Several flattering teffimonies of approbation, from unknown correſpondents, 
demand alſo their re pettful acknowledgements ; 05 t have contributed to animate their ef and perſeverance in the projecut'on of an + 
undertaking which required reſolution, patience, and every effort that could combine bo eſtabliſh their reputation, and wrath the wiſhes and 
expeftations of the Public, ey Ae N ** 2 | N 
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| PREFACE TO THE NEW EDITION, 


A the Import tanee and willy oke DIAlonary of Arts and Selenees have been fv fully Nane and fv clearly defined, In the 
Proface to the firtt Kalltion of this Work, (i woull be nevdleſs (in the pre fut 10 trelpaſk on the thme of the tvadery by vntering, 
no a detall of g (bjedt which Is there renderuil fo il montirably evident; 

The dillingulthed patronage which has fandtiuned the Hell Kasten of this Work, has [Indueed the Nee 10 publiſh a ſveund 
Kdition, In which the errors of the ſurmer are corrected, and the e eee ne w and different ah ate progrellive y thrown 
upon many lmportant ſubſets 4 and the prodiftion of an eminent philuſoplher, that  & ne age: & NW foe ut inen, ry 
dice new diſcoveries,” Is In a Arca variety of instances fully verified, and to which the highly Improved (ate of the arts In Cireat 
Britain has efſentially conduved, LL. | 

"The wiiverſal taſte that prevails In the prefent day for the cultivation of ihe polite arts, naturally produces rapld adyances In Im- 
provement. A eritival diſeriminution has been oblervid In expunging obſulete Hypotheſes, exploded Syſtem, and uſeleſs Theo. 
Fes, which gave place to ſubjeQs of novelty and utility, „Ihe deferiptions are drawn clear and intelligible, without ſcholaſtic po- 
danity, {nimereſling prolixity, or inmeantng brevity, Vy thus *. real practical Knowledge, and ag weleſt Theory, 
we preſerve more real information in tree volumes than we could otherwiſe have done In fir. By means of Inveſtigation, many 
ſubjeQs have been traced which were barely hinted at before; and many pulnts fully difeulled, and finally ſettled, which had long 
continued unaſcertained. The Proptletor, therefore, appriſed of the rapid progreſs of ſelence, is anxluus that a work, in the re» 
putation and ſycceſs of which he Is ſo much intereſted, might be g comprehenlive repoſitory of all the modern diſcoveries and Im- 
provements, 'T's promote this deſign, the ſuperintendence of this ſecond Edition was entruſted to the conduct of one of the Edl. 
tors, who, having allifted in the latter part of the firlt, had frequent occaſions to take u retroſpeRt of the preceding partsz and being 
thereby generally acquainted with the contents, and not altogether ignorant of thelr oxcellencies and defects, was therefore better 
qualitied to ſele&t and arrunge the materials for the preſent Kdltlon, | 

That a judgment may be formed of the advantages reſulting from this Edition, it is neceſſary to point out the principal amend - 
ments which it has received, and the additions which it has been thought neceſſary to Introduce, | 

Independent of the alterations and additions which have taken place in the Alphabetical part of the new Edition, entire new 
Syſtems have been introduced, to the total excluſion of the former; and others have undergone conliderable improvements and 
enlargements, as will appear in the ſollowing inſtances, 

AzROLOGY, Many additions have been made to this Syſtem, and a variety of new experiments Introduced, to demonſIrate the 
nature and dilferent ſpecies of air, with their properties, phenomena and utes, The Syſtem has alſo been divided into Sections, in 
order that more direct references might be made from the Alphabet to the ſeveral parts to which the reſpeRive articles particularly 
relate, * 

AGRICULTURE, - Many eſſential alterations have not only been made, but additional ſheets have been given in this Syſtem, in 
order to introduce extracts from the molt recent experiments and obſervations contained in Young's Annals, the Bat Papers, and 
other Productions of Agricultural Societies, inſtituted for the purpoſe of promoting the theoretical aud practical knowledge of a 
Science, of all others the moſt uſeful to mankind, 

Boraxy. An entire new Syllem is given in this Edition, in order to enlarge upon this kingdom of nature, the knowledge of 
which is equally uſeful and entertaining: and for the purpoſe of rendering it more complete, we have rejected the Syſtem of Tourne= 
fort, as totally exploded b modern Sotaniſts by which means, together with the addition of eight pages, we have been enabled to 
introduce the Linnzn method of clallitication, now univerſally adopted throughout Elirope by the molt eminent botaiſts z alſo a 
copious 1 * of the various botanical terms; together with a key to the Sexual Syltem ; and an accurate ſyſtematic arrange» 
ment and illuſtration of the ſeveral orders, claſſes and genera, The repreſentations illuſtrative of the Introductory principles of 
botany, are taken from the balis of the unrivalled fabric of Linnzus, and are regularly atranged from the Fundamenta and Philoſu- 
phia Butannica z and farther illuſtrations ate alſo introduced from the Sexual Syltem of Mr. John Miller, repreſenting all the claſſes 
and orders, with his — 1 diſcrimination of the fruclifcation of plants, together with other new and improved productions. To 
theſe particulars we have ſubjoined philoſophical remarks, and other important obſervations, ſv as to comprize, in the Whole, a 
conciſe though perſect diſplay of the theory of this exhauſtleſs and entertaining ſcience, * 

COMPARATIVE AnNAToMy, This Sytem has been conſiderably improved; a new — I formed; and, in order that 
Juſtice may be done to the ſuhſect, additional letter-preſs has been intrvduced, for the purpoſe of enlarging on What was before 
too conciſe, and affording ſpace for the introduction of the Comparative Anatomy of — Animals, Inſ-&s, and other particu- 
lars highly Intereſting to the eurlous and ſpeculative mind, as tehding to thew the Wonders of creation as diſplayed in the Animal 


Byſtem. | 

Curunrav. This Syſtem in the New Edition has been greatly ltnproved and enlarged, as well as arranged upon a plan totally 
different from the former, It contains the eſſence of the works of the moſt approved Writers on the ſubject, and explains, in the- 
eleareſt and molt intelligible manner the nature, properties and uſes of the (everal articles eomprifed in the Setence, whether they 
relate to the Vegetable, Mineral, or Animal Syſtems, belldes a number of experiments Illuſtratſpe of the ſame, 

MixzAA toe v, Which in the former Edition Was barely hinted at, has in the preſent been Introdueed as & regular Syſtem, Whleh, 
1 eonelſe, exhibits the relative eonnedion Minerilogy bears to Botany and Chymillry i And as It forins one of the thres 
kingdoms of Natiire, It was thought too Important to be pailed over Without a regular a1 rangement and claſſification g though, as we 
have been very eoploiis on thoſe parts which bear affinity t6 Wy yn as Well In the Syltem as In the Alphabet, we have not entered 
a * 1 on, = referred them as they occurred In this Syilem to the Sylten of Chymiltry and the Alphabet fer further 

wilien avid explanation, 

t mult be obvious ts theſe who Will take the palns to review works in fume degree fimilar to this, that they abovind not onl 
with words that are expluded; but ſich as do why the remotelt eonſtruc lan aj end ther to art or ſelenee, ae the — 
font Editor eapnet hut obſerve, that too many uſeleſy words are adinſtted Inte the Arlt Edition 4 heneg his uimeſt elrevmfpettion 
1 Ne ave my exerted in detefting my W ſuen parts as were wot ffielently Inftruftive ot entertaining; ti 
f rd ſhave for articles Which tend to es plain giid illufkrate NubjeQs iat may With propriety be eompriſed In a libiaty uf \inlverſy 


"pings, | 
gry uf the origlial artieles have been abridged of enlarged; as their refpeAive nature ald linpprignes required 1 now 
liave been 1 In alphabet order, ol! of which 08 6 verur in 1 W. 4 Ny lo * Wi Uh by onupliy of _ 
Yun but were by hit oe from detached works, prociired fur his wity as well as Valuable libraries bs which hy had dee ln 
that it would not be an ealy talks if 4 were thoight neceiſary ur useful, ts reevunt the alterations Which the fr baden Hag un 
* and the additions Introcubet in the (ecund Edition. It may be obſerved in generdl; * the number of the new aft eden bs 
ürger; that me of them are of conſiderable » that many of ihem evimprebend Nibjefts of moment; and that the lealt Im 
portant Were thought tos Intereſting to be omitted, | 

It Way appear Father entrserginsty, that there Mhould be fuch a wateridl lwereafe of Letter prefy q the feeond Edition, without 
an (Hereaſs of expeniee 4 But a deſire ts render this Work as univerfally beneficial as puttibles as Well as ts enhance the rFeputdtion 
the elt Evition had gequired; induved the Proprieict ts cauſe the Freund 16 be eat dition Bf near an hundred fr I 
agen, Without any view ts emolument this means the Improye ments os \fe@yeries maile Nhee the publication bf the Firme 

en have been Ineorperated if the preſc nt . further, K eve the deſign eee eVery ing that is valuable and ths 
lereſiingg the leis Important articles have ql ridge | 4 thoſe which appeared ulvſeſs, Aude | i thai —— b Nay been 
Fforded fiir * valuable uation, (8 Well as For the (nirodiiftion of the varlouneommunications from Cr earreſper Riv wit while 


heen faveyred during the 94 of th publization, 
1 eon nlty fur making Wot reforenees 


we hav 
A he material gdyaniaye peeviliae ts the Witien Is, that It ane epper 
the Alp abel ty the Ay fe me gni i | v 8nd from the Aye 1 Meade 0 Aſphabei fu that they are thereby rendy 
"mn \Ms gdvaniaye the firſt Kditle a In 4 


cet nn I Fn nt e re 
b vauld not hav | 
th ſwen yt the Katar having I the latter had the anten "revurring 6 ih by k Ng by tein 0 Alon yt a 
fit, which tended to facilitate ht e * io awerſaln the propriety of 1h fyrenees An the ſueand, 
The Editor reſts on the eandour of the Public, hoping that the vrrors un Mü which may have wits 
tehtſon, will not be thought very conſiderable by thaſk who gte diſpoſed to Judge liberally of ih enten, from vnavulda 


eulties attending It 4 and that the numerous corredt| ddl | 
Edition contalns, Will be regarded as Mr nd Ag |; i — in — arlous departments of ſelehee, which this ſveond 
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A 


A2 be conſidered, I. as 4 letter; II. an a word; and III. 
as an «dbreviation, 
I, A, as 4 le{ter, or the mark of a vocal found, la the moſt ſim- 
ple, and that which the dumb are moſt eaſily taught to utter, T'o 
pronounce it clearly, we need only open the muuſh wider than for 
any other ſound, and then emit the air from our lungs, It is the 
tir\tletter of the alphabet In all the known languages of the world, 
except in that of the Ethiopians z in which, according to Ludol- 
hus, it is the thirteenth, We mult ſeek the origin of this, and 
the reſt of our letters, in the oriental languages. (See ALyHA- 
nr and Letters.) In the Engliſh language, the charafter A 
is the mark of three different ſounds, which are termed by ohr 

rammarians the broad A, the open A, and the ſlender A. 1, 
Hur broad A reſembles the ſound marked by the German A, and 
is found in many of our monoſyllables, as all, wall, malt, ſalt, &c. 
where it is pronounced as au in cauſe and fault ; or as aw in /aw, 
It is probable that this read ſound was that which our Saxon 
anceſtors expreſſed by the character A, as it is {till almoſt uni- 
formly retained in the ruſtic pronunciation and northern dialects 
of our language; as tau for talk, maun for man, haund for hand, 

„ . The open A of the Engliſh is not unlike the A of the 
talians, and is the ſound marked by this letter in father, rather, 

&, The ney ſound marked by the character A is peculiar 
to the Engliſh language, and reſembles the ſound of the French e 
maſeuline, or of their diphthong a# in paiz perhaps it is a middle 
wund between them, or between the u and e Such we have in 
the words plece, face, waſte ; and in all thoſe that terminate in 
Won 3 as ſalvation, preſervation, Se. 

The Hounds of which A is the character in our language, are 
ſormet{ines (hurt z as in the words g/. 100 braſt, &e. at ether 
times long as in glee gaze, e. Thelt length is commonly 
denoted by an / medi ely ſubjuined to the & 4 as In on FIN 
Ke. of by an e added at the end of the word j as in plane, crane, 
e. some contend that there are four, others that there are five, 
diflin& founds denoted by the character A In the Engliſh lan- 
gage: There are, perhaps, little variations and diftinations in 

e ſyunds marked by the character A, as well as by the other 
vowel letters in our alphabet z but they are fu voeal of arbitrary, 
vr, afler all, fo hlev and fubtle, that they entirely efeape the 19» 
(ice of foreigners, and are hardly diltipguithable by the natives. 
Thoſe who dellre ts enter more dee y inte the Hrlt formation 
of wund, and to ſee the elementar be nelples of ſpevch treatei] 
with Wen leal ge e wh! nd ſatlafartion Ih the Inge: 
naue kaltes of Al a | dlder. „Mr. Sherldani's ſcheme 
of ſounds ty tos why vx % by of uy real uin, As tu the 

8 of others, hoy are (vs trivial ty he We 

ne, To eat Fly * on the wo of ſoutids in Which 
this Ietivr veeure Would be Ineompattble With our plan, as |1 
would run inte an unlnieretll ps H * wy eywee ig 
Iniention Whatever, In our calendar; A 1s the Art of th demi: 
Meat lot (th whith were introduerd ly hnitayn ol the eight 
uu leite rs © the Romany of whit thelt A ws one. 

SAE Wd, The rst Ninple found is ied in vur lan⸗ 
gage * expreſs moſt of the vehement emoticns of the foul, We 
aturally uſe It en all Nudden oecafions of admiration, 10 * 
with, ee en ef danger, Ke: and Where the ee don 1 
Foe pes the A is enforced by adding an afpirate is it, as #8 / 

I TURNER a BBUY 4 fur we — TU ue e 0 it is 
molt evenly a definite of Indefinite article. $ finite, 
wr denotes the gumper ee / Ah, u Wen FE tin 2 that Is we ary 

4 9464 I Is Alf WAV wy A lee article Ne ly, 4 WM 
WHy £4000 wo! that \s, «Ay Wan A; 1 u an grtleſe, Nas 
ne plural fighlfivat betvrs i dane WIR & vowel, 
＋ nd befure 4 (New 4 proveding a vowel, |t bs 
Welten an of whish « Is the centration 1 wq Harbour: #4 k 

In 


n hour, de, eme iu de & eue aid yeni repalition In 

e three follow 41 i, Wye 1500 befolva paris 

af p Niel v noun, W ſume ation not ＋ aecomplithed | 

an, [am writing , When (1 |s placed before local furnamess 

omas 4 on, N hen It ls wed In compoſition, vg: 

« N "my 95 0 ald ſometimes redundant, as ln the Vas. 
i 4 i $4 


* 8 


A 


ariſe, tale, &e, which are not different in Mgnifieation from 
riſe, ade, &e, Dr. Wal'ls 147 {t to be a contraction of of 4 
but Dr, Lowth thinks that It is the prepoſition e, and ſome» 
times 1 At, he fays, has relation chiefly to p/ace z e has a more 

eneral relation, and may be applied to %, and — other 
things as well as place, tn ſome inſtances A has a peculiar ſig · 
nification, denoting the proportion of one thing to another z as 
ſuch income a year z ſo many hours a day ; ſv much man, &e, 
A, in literary compoſition, has ſometimes the power of the 
French , in theſe phraſes, @ dit, a gauche, &c. und ſometimes 
to be contracted (rom at, as, aſide, aſlope, aft, aſleep, aware ; of 
which the following extracts are examples. 


And now a breeze from ſhore began to blow, 

The ſailors ſhip their bars, and ceaſe to row 

Then hoiſt their yards __ and all their ſails 

Let fall, to court the wind, and catch the gales.—Diro* x, 
A little houſe with trees arow, 

And, like its maſter, very low,-Porr, 


A is ſometimes added afterwards in burleſque poetry; in which 
caſe it only makes an additional ſyllable without any alteration 
of the ſenſe, as the interjeQion O very often does in our ballads: 

III. A isalſo an abbreviation. A, put to bills of exchange, is 
in England an abbre viation for arrepted, and in France for the 
word accepts. It is likewiſe uſual among merchants to mark their 
ſets of books with the letters A, B, C, &e. inllead of the num 
bers 1, % 44 Ke. A, In the ancient inferiptions of marbles, &. 
oeealivnally ſands for Aagh/nr, ager, unn, fee, When don 
bled, it denotes Au hen triple, o, eu tr + and 
ſome Ines (is — can only be Known by the rell of the In 
- vi cher I\idore adds, that when it veevrs after the word er 
(foldier) it denotes him young. On the reverſe of ancient me⸗ 
dals, It denotes them (evek by the elty of Argus, ſometimes h 
that of Athens but on coins of modern date, it s the mark 0 
Patls. A. M,. ſtands for / e Malter of Arts j and 
A H. for Arm Barralanrent, Dachelvr of Arts, 

he Romans, In their trials, ied their A ts denote abfulution 4 
whenee Clecto calls It Ute falniarih or he fu letter, Their 
manner was this. "Three ballois were given i eveh judge, mark= 
vd one With an A, for % x⁰s ? 1 abſilve 1 a feennd whh a ©, for 
eendemne 2 1 eondenin 4 And the third with N. I., Which flood for 
won ine ; I not elear, One of other of theſs earl! Judge; avs 
evading to his W put Inte an wen 4 and the Haw ae gut- 
ted er eandemned the criminal, as the ove ve oer vf theft let + 
ters wers the molt nume runs, If ihe —p ty avqiitiing gud 

undemniny Were equal; the gene Was always 2 wit” 
ae ally Wade wie uf the Jester A ih evlieghing thelt Niffrages * 
n cases of I» * 6 en & new laW Was properec, uf an 
ameneſment of all old one was in agitation, each Voter had ty 
ballots put inte hi hand Wen Werke A, | ally lng an 
; 0; HH quan vals 1 Nike the ld Way | and the oh Was malle 
V, It; for % rages ys AL you delife j and his rage Was given, 
by Witng the ot or the ether, This the wer A in n 
of Roman batbafility was one Bf the mutne raf letierss ail fig 
fied five hindered 4 hut When written With ea dath ever th, thus g 
it denoted five tu fand. | 
he letter A is uſed by ehronelogers, Ke 85 " abbreviallon for 
anne + le they put A. M. for % Au A; DD. foe anus Demis 
% Ken The Romans dated from the building of Ramme 4 awd 
iy Meir writings A: Us C. (hands fur %s #8 ue andthe. The 
(tels wid A; & prefixed se 6 WUrY 64 4 private parties. 
ſih hem It was gin & numeral lever, denoting wall: A fy 
"\ abbroviatu re uh With different — | vis, in light, A 
vv an un bree affiematiye propeſiiing, according tv the 
1 A. ee , wr ruler 6 

hus in the Felt Hauke, vo walten eontiſiing of 1 res unver- 
fal affirmative propelivienty ts fald te be ly Barr bare the * 
ihrer repaid Wengting | I ul the prop litogs io by 

un Wal Jes the Syſtem of ante, Part I, N, . 
Algebra, A of d, ang the Hirſt e tte rs of the alphabet, ro» 
proſont quantities and 1 lall letters repte fen quantities 
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"operation of am 


te relations of the lower to the upper, all kinds of co 


ABA 


chat ate ust, See the SYSTEM, Seth 1. In the preſerlp- 


tions of phyſiciatis, A, ot 4, or a d, denivies equal parts of the 
ingredients ſpecified, and is a contract ion of the pr epoſitioneve, 
whileh Is uſed in the fame ſenſe by medicinal writers In the Greek 
tongue. 1 A A A iguities an amalgam, of the 
a gamat 15 

AAVORA, in natural hiſtory, the frult of a fort of large palm 
tree in the Welt Indies 4011 Afrlea. It is of the ning of an 
* egg and Ineluded with feveral more, in a large ſhell. 
a the middle of the frult there ls an hard nut, about the (Ie of a 
peaehi-ftone, Which eontalns a white almond, very aſtringent, 
and proper to cheek a dlarrhues, 

AB, the eleventh month of the elvil year of the Hebrews, ant 

6 fifth of thely eccleſiaſtical your, which begins with the month 

Ian. It anſwers ts the moon of July 4 that 4e, to part of our 
month of the ſame name, and 0 the beginning of Auguſt ! dt 
eonſills ele days, 1 he Jew fait on the firlt of this month, 
in memory of Aaron's death 4 and on the ninth; becauſe on that 
yp ; both the temple uf Solomon, and that ereRted aſter the cap» 
Ivity, Were burnt | the former wy (he Chaldeans, and the latter 
by te Romans, The ſame day ſe Alb remarkable among that 

eople fur the publication of Adrian's edit, wherein they were 

Wit ts continue in Judes, ut even to look back, When at g 
diſlanee from Jeruſalem, In order to lament the deſulation of 
that elty, The t8th of the ſurne month is alſp a faſt among the 
Jews, beeaule the lamp in the lunctuary was that tight extit- 
guiſhed in the time of Ahas, 

ABACA, 4 kind of flax, of hemp, men in ſome of the 
Mauillas, of Philippine Iflands. This plant Is ſown every year! 
poll gathered, It {sſteeped In water, and beaten as hemp fe. ft 
$ of two kinds, the white and the grey. The white ce Is 
uſa for making very fine linen; but the grey is employed for 
nothing but eer "ge ow 

ABACUS, an inflrument for facilitating the operation of 
arlihmetle, 11 Is almoſt as anelent and extenſive as the art of arlth= 
metie (1felf, Tf it be later than the methods of computing by the 
fingers, and by lapilla, or ſtenes, (which obtained among the 
Egypilans,) its at leaſt much prior to the ufe of numeral Iviters, 
0 


F figures wrought with the pen, Herod, lib, 4, We find it 
in ub 


under ſume variations, among the Greeks, Romans, Chl» 
neſe, Germans, French, &, It excels In point of facility and 
cleanlineſs of operation, as working without any ſtrokes or blots 
of the pen, or waſte of paper ; ſome alſo give it the preference 
in point of expedition, The cu is variouſly contrived | that 
chiefly uſed in Kuropean countries is mado by drawing an 
number of parallel lines, at pleaſure, at a diſtance from ene 
other, equal to twice the diameter of a ca/eulur, or counter, 
Here a counter, placed on the firſt or lowermolt line, ſignifies 
x 4 on the ſecond, 10 on the third, too; on the fourth, 1000; 
on the fifth, 10,000; and ſoon, In the ſpaces between the lines, 
the ſame counters ſignify half of what they ſignify on the next up» 
er or ſuperior line; viz. in the ſpace between the firſt and the 
ſecond lines, 9; between the ſecond and third, 50 between the 
third and fourth, 500; and ſu on. Thus the counters on the 
abacus, in the figure here ſubjoined, make the ſum of 1791, which 
ſum, for the better information of our readers, we have put 
down according to two different modes of notation. 


11 , 
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The Grecian abacus, «Cat, or counting board, was an oblong 


frame, divided by ſeveral braſs- wires, ſtretchgd parallel to one 
another, and mounted with an equal number of little ivory balls, 
like the beads of a necklace, By the arrangement of theſe balls, 
diſtinguiſhing the numbers into different clailes, and obſerving 
utations 


were eaſily performed. Mahudel, in Hiſt. Acad. R. Inſer. t. iii, 


4 15 Roman abacus was much the ſame with the Grecian, ex- 
cept that, inſtead of ſtrings or wires, and beads, in the Roman 
we find pins, and grooves for them to ſlide in. It is deſcribed 
by ſeveral authors; but, notwithſtanding all theſe deſcriptions, 
we ſhould have had a very obſcure idea of the ancient manner of 
reckoning, had there not been figures of it found among the an- 
cient marbles. Phil. Tranſ. No. 180. 2 

The Chineſe abacus conſiſts, like the Grecian, of ſeveral ſe- 
ries of beads, ſtrung on braſs wires, extended from the top to 
the bottom of the inſtrument, and divided in the middle by a croſs 
piece from fide to ſide; ſo that in the upper row each ſtring has 
two beads, which are each reckoned for five; and in the lower 
row, eachſtring has five beads of different values; the firſt being 
reckoned as 1; the ſecond as 10; the third as 100; &c. as 
among us. Add, that, inſtead of four pins, for digits or units, 
in the Roman abacus, the Chineſe has five beads. e have two 


ven by F. 


different figures, and deſcriptions, of the Chineſe abacus ; one gi- 
* . ina; the 


inius, who had lived many years in Chin 


other by Dr. Hook, who copied it from aVChinefe ditions 
of the eviitt-la 2 bes ne id 

ABAtUs, of AgAcisctus, in architecture, Is the uppermoſt 
member of the capital ofaeblumn ; ſerving as u Kind of crowning 
both to the capital and the whole columm. Many of our die- 
tlonary writers very erfuteouſly make the abacus to be the capl- 
tal itſelf. Vitruvius, and others aſter him, who gove the hiſtory 
of the orders, tells us, the #barur was originally Intended to re« 
8 a ſquare the lald over an urn, of rather over a baſket, An 

thenlan old woman happening to _ a baſket thus, covered 

over the root of an acanthus, that plant, ſhooting up the follows 
ing tpring, encompailed the baſket alf around, till meeting with 
the title, It eurled back In a kind of feroll; Callmachug, an In 
nluus * paſting by, took the Hint, and Immediately execy« 
ted a capital on this plan 4 repreſenting the title by the eu the 
leaves by the vulutes, and the batket by the vale, of body of the 
eaplial, There Is ſome gone in the form of the sec, In 
different orders; In the Tuſtan; Dorle, and anclent Janie, it is 
a flat ſquare member, well enough re 9 original tile; 
whenee the ned eall It ee, or frueher. For the tepreſon- 
tatſon, es Plate VI. In the Syſtem of Me In the 
rleher orders It loſks Its native form its four sides, of Faces, bes 
lng arched; of eut Reeg. pith ſume ornament; as u roſs of 
5 er flower, or a Aſh's tall, In the middle of each arch, yoo 
ZORINTHIAN and CoMportts One, and Late VI. Nut 
ſvme vrehitedts take other liberties with the eddrur, both In teſyeR 
of its Hate, place, and offfee, Thus, in the Tuſtan offer 
where it is the largeſt and moſt maſſive, as taking up one third of 
the height of the whole eapftal, It Is fomeflmes called the che 
the eapitel, In the Dorle It Is not always the uppermolt member 
of the capital, a u being frequently placed over It, In the 
lonle, fore make ft a perfect ogee, and crown It with a fillet, 
The proportion of the #b4cus, 6s preſeribed by Vitruvius, le, that 
Its diagonal (from corner 10 ene! be tes Its helght, A rule 
which ie muderns make no difficulty of difpenting with, | 

AbACus Login rievs is & Feftangled triangle, whoſe (dex 
forming the right angle, contaln the number from 1 to 66, and 
[1s area the produdt uf each two of the uppoſite numbers, 'This 
Is called a (men MENAG RAMA LN, 

ABADDON |s thy name which St, Johiy In the Revelations 

[yes $0 the king of the locuſt, the angel of the bottomleſs pit, 

he Inſpired writer ſays this word I's Hebrew, and in Greek 
(ignifies A |. e, M dgfhroyer, * e ly thought 
to be Satan, or the devil; but Mr, Je Clerk thinks with Dr, 
Hammond, that by the locuſts which came out of the abyſs, may 
be underſtood the zenluts and rubbers who miſerably affiifted the 
land of Juden, and laid it In a manner waſte, beſare Are 
was taken by the Romans and that Abaddon, the king of the 
locuſts, may be John of Giſchala, who having treacheroully left 
that town a little before it was ſurrendered to Titus, came to 
2 where he ſoon headed a part of the zealots, who gc- 

nowledged him as their king, whilſt the reſt would not ſubmit 
to him, This ſubdiviſion of the zealot party brought a thouſand 
calamities on the Jews, 

ABARTICULATION, in anatomy, a ſpecies of articulation 
admitting of a maniſeſt motion ; called alſo diarthrgſis and dear« 
ticulatio, to diſtinguiſh it from that ſort of articulation which 
admits of a very obſcure emotion, and is called/pnarthrefir, Seo 
ARTICULATION, See alſo the SYsT&M, Part I. Sect. J. 

ABASED, AnA1s88, in heraldry, is applied to the vol, or 
wings of eagles, &c, when the tip, or angle, looks downward 
towards the point of the ſhield ; or when the wings are ſhut ; the 
natural way of bearing them being ſpread, with the ti pointing 
to the chief, or the angles. A chevron, a pale, bend, &c. are 
alſo ſaid to be abaſed, when their points terminate in or below 
the centre of the ſhield, Again, an ordinary is ſaid to be 40d, 
when below its due ſituation, For the repreſentation, ſee the 
SyYsTEM, Plate V. 

ABATE, in law, ſignifies to throw down; as, ts abate a 
nuiſance. It is uſed, by the writers of the Engliſh common law, 
both in an active and neutral ſenſe ; as ts abate a writ, is, by 
ſome exception, to defeat or overthrow it. A franger abateth : 
that is, entereth upon a houſe or land, void by the death of him 
that laſt poſſeſſed it, before the heir takes volletfion, and ſo keep- 
eth him out; wherefore, as he that putteth out him in poſſeſliun 
is ſaid to dilſeize, ſo he that ſteppeth in between the former poſ- 
ſeſſor and his heir is ſaid to abate. In the neuter ſignification 
thus: the writ of the demandant ſhall abate ; that is, ſhall be 
diſabled, fruſtrated, or overthrown : the appeal abateth by covin ; 
that is, the accuſation is defeated by deceit. 

ABATEMENT, in law, is the fruſtrating or ſetting aſide a 
ſuit, on account of ſume fault either in the matter or proceeding 
thereof, Thus, Plea in abatement is ſome exception alledged 
either againſt the plaintiff's writ, as wanting due form, or agalnſt 
his count or declaration, as being inſufficient, or varying from 
the writ, ſpecialty, or record; or againlit the matter of either, as 
inſufficient, or being before another court ; or again(t the allega- 
tions, as being uncertain, on account of ſome miſnomer ; or the - 


death of one of the parties; or the marriage of the plaintiff, being 


a woman; to which ſome add diſability. Upon any of theſe, the 
defendant prays, that the plaintiff's writ or plaint may abate, i. e 
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AB B 


that his fult may ceaſe from that time, If it be granted, all writs 


and proceſſes muſt begin de #ovo, The death of a plaintiff did in 
all caſes ebate the writ before judgment, until the ſtatute 8 and 
W. III. e. ith by which ne her the death of the laintitf or 
ndant (hall 44% ity if the action might be originally proſecu» 
nd again(t the executors of adminiſtrators of the parties 
of defendants, and one, of 
not abate, if the cauſe, or de- 
laintiff, again(t the ſurviving de 
N irregular entry upon lands, 
ABATEMENT, In heraldry, ſomet ing added 16 u coat-armour, 
to diminiſh Its value and dien by and note ſome «if. 
onourable ation or (ain In the character of the per fon who 
It, It may be made by reverſion or diminution, Reverſiun 
{ ether turning the whole eſeutehoon upſide down, or the ad- 
ding another eſeutcheon, Inverted, In the former. Diminutlen Je 
the blemiſhing any part dy adding « ſtaln, or mark of diminu- 
tion 1 ſueh are the delf, 4 point dexter, a pom uhampatghy « p Wh 
Int; a gore (lifter, and a guilt, See the SYSTEM Soft: VI. 
th, |, may be added, tha Wt marks muſt always by _ 


and it t 
more, di 
tlon, ſurvives to the ſurvivin 
fendant, 


ditions of honour, The left editor Ka II the 
whole notion of dme nes chimers, He alledges, that nu une 
{nflanee is to be met With of ſuch ring, and iat It Implles a 
contradletlon to Nippoſy It, Arms being In Webilitatit & bes 
Hort, cannot adiniſt any mark of Infarny Without ceaſing ty be 
urme, and becoming badges of diſyrace, which all would eoyet 
t6 lay aſide, Add, that, as no hereditary honeur can be actually 
dimihiſhed, (6 nelther can the marks thereof, Both, Indeed, may 
be forfelied, as In the eaſe of treaſun, Where the eſeuteheun 4s to 
1 reverſed, to Intimate @ total ſuppreſſion of the honour, Baume 
nf\anees, however, are produced to the contrary, by Columblere, 
and others. But theſe, though they may ew ſome extraordinary 
reſuntments of princes for offences evinmitied in their preſence, 
do not amount is a proof of ſueh euftem of 74 much lefh 
autherise the bearing the badges ln the hands of Inferior officers, 
as kings at arms. In « Word, as arms are rather the titles of the 
dead than of the living, It would ſeem that they can neither (ifs 
for diminution or abatement for thus an equal (ndl ally would by 
— upon the anceſtor and the defeendant, Piminutſon, there. 
re, and abatement, ean only affect arms * granted, and 
ſolely when the perſon who obtained them ia yet alive, and has 
wn ſhed his ſurmer glory by his after miſhehayiour, Even in 
this eaſe, where abatement may properly take * It can only 
made by the ſuppreſſion of ſome hanourable bad and not 

by the Introdudion of any degrading emblem, 

ABATEMENT, In the cuſtoms, le an allowance made upon the 
duty of goods, when the quantum damaged la determined by the 
Judgment of two merchants un oath, and aſcertained by a cer- 
tificate from the ſurveyor and land-waiter, For abatement in com- 
merce ſee Dixcount, For Abatement as it relates to Intereſt, 
ſee the Syſtem of AntTHMaTIC, Chap. XV. 

ABBA, in the Syriac and Chaldee languages, literally ſignifies 


2 father; and, fi — ſuperior, reputed as u father in re- 


ſpe of age, dignity, or affectlon. It is more particularly uſed 
in the A 4 optic, and Ethiopic churches, as a title given to 
the biſhops. The biſhops themſelves beſtow the title ab more 
eminently on the biſhop of Alexandria, which occaſioned the 
people to give him the title of baba, or papa; that is, grandfather; 
a title which he bore before the biſhop of Rome. It is a Jewiſh 
title of honour, given to certain rabbins, called tanaites ; and it 
is alſo particulagly uſed, by ſome writers of the middle age, for 
the ſuperior of a monaſtery, uſually called abbot, 

ABBE;, in a monaſtic ſenſe, the ſame with AnnoT, Abbé, 
in a modern ſenſe, is the name of a curious popular character in 
France, very much mentioned, but — little known, in Britain. 
The term is not to be rendered in our language, as the exiſtence 
of the being which it denominates is polterior to the reformation, 
and no ſuch character was known among the Romaniſts till about 
a century and a half ago. Abbes, according to the ſtricteſt de- 
fnition, are perſons who have not yet obtained any preciſe or fixed 
ſettlement in church or (tate, but molt heartily with for, and 
would accept of, either, juſt as it _ happen. In the mean 
while, their privileges are many. They are admiſſible in all 
companies, and no . to the belt, notwithſtanding they 
are — found in the 3 that of an 
academic, or of a profeſſed ſcholar, thati of an eccleſiaftic ; and 
never varying in colour, is no encumbrance on the pocket. Theſe 
abbẽs are very numerous, and no leſs uſeful. They are, in col- 
leges, the inſtructors of youth; in private families, tutors of 
young gentlemen : and many procure a decent livelihood by 
thelr literary and witty compoſitions of all kinds, from the pro- 
foundeſt philoſophy to the moſt 2 romances. They are, in 
ſhort, a body of men who polleſs a fund of univerſal talents and 
learning, and are inceſſantly employed in the cultivagion of every 
various branch of literature and * N No ſubject whatever 
eſcapes them; ſerious or gay, ſolid or ludicrous, ſacred or pro- 
fane ; all pay tribute to their reſearches; and as they are con- 
verſant in the lowelt as well as the highelt topics, their fame is 
equally t in the learned and in the ſcribbling world. A 
dillinguilhing part of their character, too, though we ſhall but 


i 
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lightly touch it, Is their devotion to the fair ſex, whoſe favourites, 
in return, they have the honour of being in the moſt enviable de- 
gree | the wit and ſmartneſs for which they are uſually remark= 
able, being jUlt the very thing that ſuits the French ladies. In 
fine, theſe abbés ate ſought after by moſt people on various a- 
counts as my are equally-men of buſineſs and pleaſure not 
leſs expert in the molt ſerious tranfaQtions, than fond of enjoys 
ing their thare in whatever decuples the gay world, Henee they 
diligently frequent all public fpeQtaeles, which are thought in- 
complete without them as they compoſe the molt intelligent part 
of the company, and are the moſt welglhty upprovers vr con- 
demners of what paſſes In almolt all places, 

Ss, the Tuperlor of an abbey or convent of nuns, The 
abbeſy has the ſame rights and authority over her nuns that the 
abbots regularly have over thelr monks. The ſex, Indeed, devs 
not allow her to perform the 1 ſunQiongannexcd to the 
if wenn wherewlth the abbot Is uſually Invelt&&#F but there are 
ultanees of fume abbeſſes who have a wght, or rather 4 belle 
% commllllon a pron ty act for them, They have even a K ud 
of epiſeypal * (Aion, as well as ſore abbuts who are * 

he viſitation of thelr dloceſans, Martene, In le 
Treailſs on the Rights of * N ee, that ſome ab- 
belles have ſurmerly coſeh thelr nuns But he _, that 
their exceſflys eurloſlty carried them ſuch lengths, that there 
aroſe « necellity of checking lt. | 
BBEY, a monallery of religious houſe, governed by a ſupes 
flor under the title of 40% of 5% In dur ancient Natutes 
the word is ſumetlines alſo Written «ddathy, By gt H. VIII. e. 
13: 40th, are given ts the king, 

Abbey differ from Privrier, in that the one are under the dls 
rectlon of an abbot, ant the other of a prior 4 but abbot and prior 
ue mean a prlox eonventual) are much the fame thing, and dif= 

Fin Iittle but the name, One third of the beſt beneſſees In 
Kngland were anelently, by the pope's grants, ap 1 — 10 
#bbeyt, and other religiuus huufes z which, upon thelr dilfÞlution 
under king Henry VIII, became lay-fees, For an eftimate of 
ihe nymber and valve of religious houſes abvuliſhed and furrens 
dered In this reign, e MUNASTAAY, 

Fauehet obſerves, that, inThe earl pri þ of the Freneh mo» 
— dukes and counts were called 4844/4, and duchies and 
guunties «her, Even ſome of their kings are mentioned in hife 
tory under the title of #4444, Philip 1, Louls VI. and afterwards 
the duke of Orſegne, were called % of the mon W, 
Aignan, "The dukes of Aquitaln were called 4% 1 the me- 
naftery of $1, Hillary and the earls of Anjuu, of $f, Aubin, &e, 
At the Revolution in France, Abbey; were either demoliſhed, or 
converted to public uſes} and the monaſtic orders were totally 
aboliſhed, ſo far as the M of the National Convention 
extended: while they continued in the original form, accordin 
to the firſt inſtitution, In La Vendée, amongſt the Chouans, and 
others attached to the cauſe of Royalty z and theſe inſtitutions 
were continued to the Chouans, under Charetts, in 1795) upon 
their declaration of ſubmillion to the laws of the Republic one 
and indivilible, which therefore confirmed them in the free ex» 
erciſe of their religion, 

Monalteries were at firſt nothing more than religious houſes, 
whither perſons retired from the bultle of the world to ſpend their 
time in ſolitude and devotion, But they ſoon degenerated from 
their original inltitution, and procured om privileges, exem 
tions, and riches. They prevailed greatly in Britain before the 
Reformation, particularly in England; and as they increaſed in 
riches, ſo the ſtate became poor; for the lands which theſe re- 

lars poſſeſſod were in mortua manu, i. e. could never revert to 
the lords who gave them. This inconvenience gave riſe to the 
ſtatutes againſt gifts in mor/maine, which prohibited donations tg 
theſe religious houſes: and Lord Coke tells us, that ſeveral lords, 
at their creation, had a clauſe in their grant, that the donor might 

ive or ſell his land to whom he would, exceptis viris religigſi & 
Full, excepting monks and Jews. 

Theſe places were — aboliſhed in England at the time 
of the Reformation ; Henry VIII. having firſt appointed viſitors to 
inſpeQ into the lives of the monks and nuns, which were found in 
ſome places very diſorderly; upon which the abbots, perceiving 
their diſſolution unavoidable, were induced to reſign their houſes 
to the king, who by that means became inveſted with the abbey- 
lands: theſe were afterwards granted to different perſons, whoſe 
deſcendants enjoy them at this day: they were then valued at 
2,85 3,000/. per annum, an — ſum in thoſe days. Though 
the ſupprellion of religious houſes, even conſidered in a political 
light only, was of a very great national benefit, it muſt be owned, 
that, at the time they flouriſhed, they were not entirely uſeleſs, 
Abbeys or monaſteries were then the repoſitories, as well as the 
ſeminaries, of learning : many valuable books and national re- 
cords, as well as private evidences, have been preſerved in their 
libraries; the only places wherein they could have been ſafely 
lodged in thoſe turbulent times. Many of thoſe, which had 
eſcaped the ra of the Danes, were deſtroyed, with mure 
than Gothic barbarity, at the diſſolution of the abbeys. Theſe 
ravages are therically lamented by John Bale, in his Declara- 
tion upon Leland's Journal, 1549. © Covetouſneſs (ſays he) 
was at that time ſo buſy about private commodity, that Lew 
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wealth, in that moſt neceſſary reſpect, was not any where te- 
garded, A number of thoſe who purchaſed theſe fuperititlous 
manſions, reſerved many of the library books, forme to ſerve 
their Jacks, ſome to ſcour the candletiicks, and ſome to rub thelr 
bovtsz ſome they ſold to the grocet anch N «ſollerz and ſome they 
ſent over ſea to the buok=binders, notl n mall numbers, but Ih 
whole ſhips full: yea, the unſverſſtles of this realm are not clear 
of ſo detellable a fat, I know a merchant that bought the con- 
wat of two noble libraries for 408, pricey a ſhame It Ig to be ſpo. 
en! This hath he becupled initead of q/ pape ry for the ſpace of 
— p 4 oye and yet hehath (lore enough for gx many 
ears to come. er i Ve 6 this to by true, And utter It with hen» 
ineſs, that neither the Britons, uncler the Nonne and _—_ 
not yet the Englith people, uncſet the Danes 400 rmane, h 
ever (ch dame of telt ſearnech mongments as We ſiaye le nin 
vir time.“ In theſe 15 every abbey 4 gt leaſt one U rſon who 
office it was to knrue you pl he hiſtorians © his 1.— 
gfe ehiefly beholder to the monte for t he know edge they have 
former Kütlonal events. In theſe Houfes allo the arts of painting; 
architecture; and printing, were cultivated; The religlolts hon 5 
alſo were hoſpitals fur the Nek and poor 4 affording unn, Y tet = 
jnment 16 travellers at & time when there Were 116 Lins: | e 
- tie nubility and gentry, whe Were heirs 10 telt hy ner "= 
Pele Fur & eetfan Humber of ane ſent and Faithful 1570 
proeutiing them evrodies; vr Rated AI ment, drinks an 
vthes: They e- alylum for aged and ind une pef⸗ 
hin of Nes Ally: The nelghbouring plabes were ally great! y 
enefited by the als proven fp 14 and by their exempily 
from 155 Wes 100 10 Which, that the erg Were ge⸗ 
Hera wy wa gt Ver g euly rents the fines given af ene was 
4 of Want, the (per! "bet of # wore 
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who were nt mired woete (\\bJeQt to the Wochen, Others we 
called ergffered abb, from their bearing the erofler or paſtorn 
(\aff, Others were (tiled aramenical or wriverſel abbott; In imitation 
of the patriarch of Conſtantinopley While others were termed car. 
final abbott, from thelr ſuperior velty overall otherabbots, Abbetr were 
likewiſe diltingulſhed Into abbot; elective und abbott preſentative / 
but are how chiefly diſtinguiſhed into regular and rommendatery, 
Regular Aynors are real nnd or J. Ie who have taken 
the vows; and wear the habit of the ord 
Anyors in commentam ate ſeculars | though they have under« 
gone the tonſure, and urg obliged;. by thelt bulls, to take orders 
when they come of age; T Noun the term commenden Inflnuates, 
that nd ave 4 pr } r — 1 ration of thelt abbeys for a tline, 
6 th 10 do hold and repp Nh ol them fot i ty 6s Well 86 
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lity 7. 


The eefermony Wheteby abbatt art Nec, ny leg 
Aa 0 ſomeflines though abuſive! N 1 wry lot 
anelently con titted in eloathing Hit With the habit called cen 
n no rw. the Mg if! lp his Hane: And the | mo ealle 

be 6 i Thelv 5 we an from 
mann of Theodore, archbilhup of Eanterb ury 
kh 4 pits wiyen fas heed | given r 5 fa 

peg elf (ies had originally been abBeys j and th 76 &VE 
elefted h | s monks: e te Molke of Onintien ry of Motis 


10% % U I appellation fumetimes — 


f generals of I Lungregatſens of reg 
t; rp avieys 
1710 al pin 
1 WE ' q 
0 ea f wor the NN 11 
5 0 . vorul | ter tile ry 


10 4 0 1 ſeveral 
e LIpnae 10 % 
4, 1 magne, . 
* 1 belntendeney on of brialn abbe ys Seca 
9 


given ty the 
TITITOED 


ay Dbiromiter ut 700 vil 
100 WATER 1 1 7,44" nee * 
Wot age tie by I me af ths ls 6 letters, 15 
efis th; bs elk bh, Ii , las, 


liſtütin 
0 ye e: uſt abYRdaHce of 4b) 1 5 uy, Th: he 
| ary. Faeultien, fe 


e of Expedl pt and partly fur mit q 


e tui in the kx ve 

Aicle CHARACFE 8: Bre alfy this Plate e CHYMIEAL al 
WAGFERY: 46 all b Ny the Rabbiys ate 0 ant um 
för this prabl 61. hath e unge A witl 

I map Heating of the Hebrew e erb 0 vine 


175 un pies, "june Gon [yes 16 & 1. 4s Words, lik 4 
hy fekt Ga A ny Tae We fume af the letters By . 
ahles the feof 100% eiu N 5 : ALL the Initial | 
lets, Thi u nes Fur % & | Nin ** ar WWW gecefd⸗ 
Ing 16. | We ff | Further they 1 


gee it fe 14. fn; 
the wh letters of | yeral [Wo g wat $ Jain them ia. 
yuwels to 40 rh at ha 


ta 

th Fj an md 

For fe 101 th ye 41 the words this gbr 1 

456 Wy) 1 lis Jus ebteW abbrevia 10 

{s eu 1. Wi. f aft 40 Hen nem i Random t- 
av 


#4 


105 1 % ; Seliftidier; Pustet, Ke. Have N TITLE 
abbr 
HUMS i % 
oil 11 004 7% Romunerum tamen 
ple ny 
ary uſed fk an 6 Dee a 90% 
%% By the pant, Inte propet 
of helſig BURVEricd ni bulls: A; en fs , , 
| 
poge © We J, TH the vH QUAFIEF 0, 10 Weil he 
1 Ee AA 
ltr 1 finds { heya wy 
„ we Wh 1 nee ft 
171% the ai ge #4 ens WHT 1 tt ff 
0 
„ WH are Welse in 1 0% Felgies the hr n 
rte nee, Ei 1 af 
g 
11 75 mA eetemimſes, Ke: Bf the 4b 14 
fet 
1050 the br 4 the e van 0 
eaking of iNejy prophets "ill gin 
44% #68), WH: 


1 Hons bf * Vidturet; Tie inet epplous 10 £164 - 
wy in & general (riſe, yp 1 Wh abbrevi- 
10 the Vieezehancellur Fr Ata ing Hp tis hopes ble fu, Bd FE: 
jg lp Nis f js 
IE pl s dle fee este e 1H 
if the met Ii | Ver 
A i 14 147 
vial WANT A 1 
ve; Hf « erp 118 1H Weil! 
Wn go 006.0 
als 16 6% it rg T eh 
. 
Hori if Al mpeg 1 why we 
fl the talſetn Sun fle i of falpis fuppeſtl 
4% he 70000 * 11 17 5 
4 them cen! 18 af 16 the Latins WAY 10 
« 
th ths g „ey #f8 often N 


man 175% is that 6f Berto luz 
Large bock HU & Hatto EBHAPHlh; Tt 1s Mare pattſeu⸗ 
br petſtiöhs, or, 
UN io, Fo 
l I Wulhy 4.6 he ore guage 105 4% beef 
ye ge Ang, From | 
4 i Um thei 1 
6 & 6 (1 this 1 d 
D jak T bt the We I 10470 100 
i make 
pet 00 divided Init 648 FERN Wt + fur PLLTTIOT, 
en Camplin hay WH 60 5 un the Tutut ten, ofess; 
1 (100 macne he Wort! eme pee 
God, Je 
ſuns 6 
4% uren, Avg; t 
ally in top ty iw Fun about dhe * 4 0 . all ihey mo! 


Og =: ABE 


of Arent rell ee of which travellers furniſh many inſtan- wy paſy Into the cavity of the abdomen, If the proimanm is 
beg, The 1 enk this on # ml, from the name of the per vrated, Another way of diſtinguiſhing theſe wounds \s by 
inſtrument; a fort of ponlard, which they employ on thoſe deſpe- | InjJeRting warm water Into them 4 and If It returns Immediately, 
rate occaſions, If they are killed; as It commonly happens there ls reaſun to believe the wound to be only muſcular; bit f 
fore they have done much miſchief, they reckon It high Ne. wy, conſiderable quantity remains In the wound, the cavity Is cor- 
ous (and are eſteemed, by the vulgar, martyrs for thelr falth. * netrated. If the wound [4 large, great (kill ls required 
ABDEST 11 the Mahometans, « peculiar manner of In th 4 rgeon, _ If it Is made Ih a tranſverſe or oblique 


waſhing, before prayer, entering the moſque, vr reading the | direQtion f fur In this caſe the ſuture ls _—_— ty keep the ga- 
1 raiſed with some difference both by Tutks and | pinglips of the wound together, Having taken theſe precautions . 
rllons, Soo AnLUTION; 0 oe rve the inteſtines and prrifenewn in thelr natural Muation, - 


ABDICATION, Auvieatto, derived from abdfcare, to ro- the wound is to be dreſſed with viilnerary balſaing, and an adhe- 

noynee, the at whereby a magiſtrate, ot perſon In oice, renounces — plaſter: the patient muſt alſu be onſolned bllinenes, mult 

Ives ip the ſame; before the legal term of ſervice la expired, | have reſt; and his buwels myſt be kep pi open In Wounds of the 

att with reſignation ; but, Niridtly | ab4omen that „U Int Its cavity, the Nirgeon Is rt ts ex- 

mplp 4 = is & difference | fenen beliig dune purely and | ming ver T fully, » mot er ahy of Its ende parigke of the 
ſou 


Nun y; vation iy lone in Favolir uf ſeine uiher perſin, N — this Is not . eaſe; If the te [8 tis 
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(hy ho ang of it; ling inſtrument has not bern very (harp j and laflly, If there is 46 » 
Ie paflia 10 of A vied king James's U f , or ulfr hat ane vel of Wu ſleel, of VIOR not 
tho ny and His quitting the kingdom, Without providing the (Welling or hardneſs of the belly, ve ſe very valuable 
the due 8d Winiiration of affilrs (TH Nis 5 Het to Import aft #4 — fof. liyel ha of the þ ber in the Medical 
enen of the crown: Phe lofts would have the Word /n Elfays of Lillnburghy vol; v. art L 
mache wit off but the N ee ac was Hot eomprefientive | The mufeles of the helly are en i Inflammation; which 
enough bes aufe the king might then have the liberty of (Rene have been millgken for Inf ammaticn in the liver: Hernlus ſays, 
5. yu * 1 le a forfeiture of the erow ny From the yerb | that hee mufeles have a Very thick membrane, Which will fot 
Among the Roman writers it is more pattſeilarly | readily admit of the exit uf pas when It Is farmed 4 he therefore 
4 . 960 whey W ed yr difelalned his 10 gdyilis d open them by 94 funer than is Mig] in allet 
ec s diltingulthed from erh rech cen | Inſiagens uf abfeetive, * W ſuſmeſſes alferls the 
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the 64 above orion euntalhs an oe Bom In tele 1. abdomen and eamprebendiig events: 1 genera; af4 ge 
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fore the tris cauſe of it was diſcovered, After this, Dr, Bradley, 
with another inſtrument, more exact, and accuratel mm ny to 
(his putpole, obſerved the ſame appearatices, not vhly in that but 
many other ars; and; by the great e that appeated In a 
ſeties of obſervations made in all parts of the year, the Doctor was 
filly (atisfied with regard to the general laws of the —_— 
aid thetefbre endeavotired to find out the caufe of tem. He 
iis already convinced that the appatent wehe of the ſtats was 
nieht on to u Htat ion bf the en We T r ee 
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MAT, tes, Je bag n eee that error ag Hevig- 
un 4 iv ways a Tight, eg ele Wes lens oy ſpeeuſun, 
whereby ey We nord from meeting os wlting In the fume 
polnt called the gromerriend prongs I by Uher fate fa og Janghts 
inal, The lateral aberration Is meg fred by a perpendleuſar 16 
the ans of the (peeviime produced by the focus, £9 meet the re- 
loc hett of refracted ray 1 the lunghtudinal aberration In the diſtance 
of the focus from the polnt In which the ume ray Interfects the 
nls. If the focal diitance of any lenſes be given, thelr apertvires 
be final, and the Ineldent rays homogeneous and parallel, the lon- 
TYING aberrationt will be as the ſquares, and the lateral aberra- 
Hons as the eubes, of the linear apertures, 

"There are two ſpeeles of aberration, diflinguiſhed by thelr dif. 
ferent cauſes z one arliing (rom the figure of the glaſk or ſpeculum | 
the other from the vnequal reſrangibllity of the rays of light, 
"The ſecond ſpecies of aberration Is ſometimes Called the Newto» 
nian, from the name of its Inventor, The former ſpecies of aber» 
ration la altogether Inconſiderable, compared with the latter; inſo- 
much, that it the objeRt glaſs of @ teleſcope be plano-convex, and 
the plane (ide be turned toward the obje&t, and the diameter of the 
8 to which the convex (ide of the glaſs is ground, be 100 feet, 
the ſemidiameter of the aperture be two inches, and the ratio of 
the ſine of incidence ont of glaſs into air be to that of reſrac- 
tion as 20 10 31, the diameter of the circle of aberrations will in 


this caſe be only —parts of an inch, But the diameter of 


the little circle, through which the ſame rays are ſcattered by un- 
equal reſrangibility, will be about the 55th part of the breadth of 
the aperture of the CO which is here four inches; and 
therefore the error arifing from the ſpherical figure of the glaſs is 
to the error ariling from the different refrangibllity of the rays, as 


961 to-1.; that is, as 1 to 349. See Newton's Optics. p. 8g. 


7 n00g000 65 

or Smith's Optics, book ii, cap, 6, where this propoſition is de- 
monſtrated. In conſequence of this diſcovery, and the apprehen- 
r produce equal diver eneievſn every 
ſort of medlum it was imagined that all ſpherical © je. glaſſes of 
teleſcopes would be equally affected by the different refrangibility 
of light in proportion to theiraperture, of whatever materials they 
were conſtructed 4 and therefore, that the only improvement of 
which „ teleſcopes were capable, was that of increaſing 
their length. On this account Sir Iſaac Newton, and others aſter 
him, def airing of ſucceſs inthe manufaftureand uſe of reſtaRting 
lenſes, directed theirchiefattention to the conliruction of reflectin 
teleſcopes, However, In 174% Mr. Kuler applied himſelf to the 
ſabſe ct of reftuRlon, anch, puriving a hint ſuggelled by Sir 1 ſave 
Newton, ſurtmod a ſcheme 'makingobjeQt-glaiſes with wolenſes 
ofglaſy lncloſing water between tem hoping that, by conttruct- 
lng thetn of different materials, the A would balance one 
atother, and prevent the viſual g rie, Mr. Dollond examitied 
this ſcheme, ang found that Mr. Kuler's principles were unſutls- 
lactory, NM. Claltaut likewiſe concurred in opinion, that his 
ſpeculations were more [ngenlous than vſeſul, 

[ Iils controverſy, whigth profiled to be Of great Importance In 
the ſelonee of optics, enyaged the gttentlon of M, K\lngonſtlerna 
of Sweden, and Inducud "lm carefully t6exumInethoelghthox efl» 
Wet (14 the ſecond part of Newton's, Optics; with the evnelullons 
which lis oy [rom It. He fn 100 0 a of ligh he 
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glaſs, and applied thety together, ſo that the refraQtions might be 
made itcontrary directions, in ordet todiſcober whether the reſrac- 
tion and divergeticy of colout would vaniſh together; The teſult 
of His firlt trials mee pry mn him to petſevete ; for 1 diſcovered u 
diffetetice ſar beyond his hopes in the teftact ive qualities of diffet- 


tefraBted Night Was IHIFE 
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Wetuſure the Arent reſrangibiiity of the Tight will be Intirely 
removed, Hut In the applications of this admirable dIſeayery to 
repeited trale, and reſuline T Mr, Dollond ſuecetded 
fy fur as t contiruct reſrutting tele ſopes much mares ty uh 
tinAneſy, and In thelr true colours, M,. Clalrauty Who Intereſted 
Wimfelf bethmes In this difenvery, endeavoured to aſcrertaln the 
ellitating the construction of theſe new telefropes, With this 
view he made ſeveral experiments, In order to determine the re- 
which they ſeparated the rays of light } and from theſe experl- 
ments he dediiced ſeveral theorems and problems of general uſe, 
the ſame purpoſe; and (hewed how to corre the errors to which 
theſe teleſcopes are ſubJeH}, by placing the obJeft-«glaiſes, in ſome = 
uling eye-glalles of different refractive powers, But though ſo- 
reigners were hereby ſupplied with the moſt necurate calcula» 
ſcopes, made, as they imagined, without any exact rule, were 
greatly ſuperior to the beſt of their conſtruRtion, 
enquiry, was very reluQant in admitting Mr, Dollond's improve» 
ments, becauſe they militated againſt a pre-conceived theory of 
ortance by M. Clairaut, he aſſented; and ſoon after received 
arther ſatisſaction from the experiments of M. Zeiher, of Pe- 
tion of glaſs which gives it this remarkuble property: that, while 
the reſraQtion of the mean rays is my e ſame, that of the 
produced a kind of glaſs, which occaſioned a much greater ſe» 
aration of the extreme rays than the flint glaſs which Mr. Dol- 
the mean reſraftion, M. Zelher, in the courſe of his experl« 
ments, made 1570 of minium and flint, with a mixture of alkg- 
mean feftaction, without making hardly atiy change in the diſs 
perllon 4 and at length vbiained a kind of glalß yre 5 ſuperior ta 


glee Jt this tefpect ; the common En late 70 the 
ight 
enquitih 
wel es bf eto wn laſs, And of white AI if your 40 lfte 
hs tefract tons of each wellge he Toh that Lbs y (pats 
5 
10 pes Or- 
Aang an 1 ehe yk II ty Alteetſons, 
10 tegel the iſh ARO A Ke of it f 
WHEN Wasly refrath 
news of tg (WI 11 Magee pe Inver 
whe relrs jujaſih 44444 
[ang 
155 WH evntrary relradtions, In the 
beate many e weevered, At length, however, by 
| 

that had before been uſed, reprefently 7 with great difs 
prinelples of Mr, Dollond's theory, and to Jay down rules for fan 
ſraQtive powers of different kinds of glaſs and the proportion In 
M. D'Alembert likewiſe made a great variety of calculations to 
caſes, at a ſmall diſtance from one another and ſometimes by 
tions, they were very defeRtive in praftice, The Engliſh telo- 

Mr. Euler, who firſt gave occaſion to this important and uſeful 
his own. At laſt, however, convinced of their reality and im- 
terſburgh, who demonſtrated, that it is the /ead in the compoſi- 

( 

extreme ruys conliderably differs; and by increaſing the lead, he 
ond had made uſe of, and at the ſame time conſiderably increaſed 
line ſalts; and ſound that this mixture greatly diminiſhed the 
the int glaſs of Mr, Dollond for the conſirudtion 


| om of teleſcopes; 
lines it dean ere times as great a diſperſion of the rays as 
the common glaſs, wf the mean fe fraction was only as 1, 6t tot, 

In 1948, Me. Dollond made a further Improvement in teleſcopes, 


by Intruduciny two 9550 glaſſes of crown glaſh, and one of int. 
$26 Phil, Tran, vol, + Bs 1358 7441 And vol, lv, P. 36 lit, 
Ae. Par. 1730, p. 184,644: Ditto 1567. + Swed, Mem: 


11 
vol. xvl, p. 360. , Ae, Berl, 1763 and „% Vio « Farther ne- 
count of Mr, Dollund's new refraQting or acliromatle teleſcopes; 
lev the Arilels TAI coe. 
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nifies the ute of the oriental text of Zotoaſter's works, 
G. Ac; Se; Par. Ty 

56 or Abprrron, in law; one who ineites or en- 
eoiitages another to perform Nenn ot by ſome way 
a(G{ts im in the perlormance itſelf. Thus thoſe who prociire 
others to ſue out falſe appeals of felony, pt murder, againi} men, 
to refider them infittious, ate particiilatly denominated 4/5 
80 beter it Murder ute ſueh as adviſe of prociite þ miirder ty be 
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ommittech, or ate een therets; There art #bettors IH felony; 
1 Hot In PFenſon; the law looking on all theſe evticerhied Ih tred- 


(WH as peinelpals, 
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1 11 in Wave Felt neif 19 Ih Nev tranſlated Yom hath Ire 
The Nya wi L 7 Wy Were taken nyt of the rev 6 

ivelly of duly, The elk (8 44 follows: 14 Abgarity prince 6 

eſſa, ta Jeſ\is the holy Naviewr, Who wh append ly the le 
In the gonfinvs of Jeruſalem, growling, have heard of theey ani 
the eures thov haſt wrought Without medicines of herbs, Vor 

t y repurted thou makel! tho blind de ſee, the Laine t6 walk, le- 
per 1% be clean, devils and whelean * 10 be expelled, fen as 

ave been long altes fed to be healed, and the dead to be ralful | 
all which, when | heard concerning thee, 1 concluded with oſs 
folf, That elther thou walt « Cod come down from heaven, or the 
Non of God ſent 16 do theſe things, I have therefore written tv 
thee, beſveching thee to vouchſafe.to come unte mo, and eure my 

(ſenſe, For | have alſo heard that the Jews uſe thee Il, and la 

ares to deſtroy thee, I have here alittle 55 7. ſhud, 
nd (uffielent for us both, A AUR. To this letter, Jeſus ls 

Id to have retiened an anſwer by Annanles, Abgarus s courler 
which was as follows: © Bleſſid art thou, O, Abgaris, who haſt 
believed In me whom thou half not ſeen ; for the [eriptures (ay of 
me, They who have ſeen me have not believed In me, that they 
who have not ſeen, may, by believing, have life. But whewas 
thou writeſt to have me come to thee, It ln of neceſſity that I ful» 
fil all things here for which I am ſent; and having finiſhed them, 
to return to him that ſent me: but when 1 am returned to him, 1 
will then ſend one of m „ to thee, Who ſhall cure thy ma. 
lady, and give life to thee and thine, Jusvs,” Aſter Jeſus's al. 
cenſion, Judas, who is alſo named "Thomas, ſent Thaddeus, one 
of the ſeventy, to Abgarus, who preached the goſpel to him and 
his people, cured him of his diſorder, and wrought many other 
miracles; which was done, ſays Euſebius, A. D. 43. Though 
the above leiters are acknowledged to be ſpurious by the candid 
writers of the church of Rome, ſeveral Proteſtant authors, as 
Dr. Parker, Dr. Cave, and Dr. Grabe, have maintained that 
they are genuine, and ought not to be rejected, 

BIANS, _ a people of "Thrace, or (according to 
ſome authors) of Seythla. They had no fixed habitations, but led 
u wanderin life, heir houſes werewaggons, Which carried all 
their poſſeſſſons, They lived on the fleſh of their herds and flocks, 
on milk, and cheeſe, chiefly on that of mare's milk, They were 
unacquainted with commerce. They only exchanged commo- 
dities with their neighbours, They poſſeſſed lands, but they did 
not cultivate then, * aſſigned their agriculture to any who 
would undertake it, reſerving only to themſelves a tributes which 
they exafted, not with a view to live In afluetice, but mo 10 
enjoy the necelſarles of life, They never took arme, but to oblige 
thoſe to make good a promiſe to them by Whom t had been broken, 
They pald tribute to none of the neighbouring (ates. They 
deemed themſelves exempt from ſuch an _ Hon; for they 
relied on thelr ſtrength and cournge, and conſequently thou qe 
themſelves able 40 tepel any [nyaſion he Ablans, we ate told, 
were « people of great Integrity, This honourable euloglum Is 
i by Homer, ($trabo.) 

ABLB, || nee an var of even, 4 name glven by the Jews to 
he et month of thely eceleſiaiticnl year, afterwards Calle Niſun, 
1 mme need at the vernal equinox { and; according tothe colt 
0 ho noon; by which telt ont wore tegufatsd, anlwore 
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ſed to be able, I. e. td have the power of Wing ah diſpoſing &f 
effefts, whom the law dbes not diſable; I he king's ilive are of 
ability to inherit in * whereſoever born; and children of 
ſubſects born beyond ſea may inherit, if their birth wete within 


the all 155 of Uh king: 
AB. IN ESTATE; it the elvil law; ls applied to u per ſuit 
ay ily) 476 une who died Intellate. 
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was 1 de peine . ig ths te wt the late Big 
es thu 170% *y nes Nis debe fy 
mn ppm ine 6 i ly II N 0 . 
hae Lame ihe Third, We wt wi My ie met James 
the lh, we the ye and Title of king of Great rain, hath 
ay I af tile whatſhever 1s the grown of * really we why 
"hoy! 8 minen eren belunging. And | do renownee 
rofufu andal)iire ay allegiance or obedience i any of them Ai 
| dv wear, that 1 will bear falth and true r to h\s majelly 
wn Georgen and him will defend ts the utmoſt of my powerl 
Anatas conſpiracies, and atiempls WH lhever, Which 
(hall be made again(t his perſon crown, and digntly, And I will 
(6 my mast endeavour 16 Allee and make known o s mas 
oy, and his (eceſſors, all treoſons and tralterons conſpiracites 
which I (hall know 16 be against him or any of them. And 1 do 
falthfully promiſe, to the utmolt of my power, to ſupport, man- 
taln, and defend the (yecellion of the crown againit the deſeend- 
ants of the (ald James, and ayain(t all other perſons whatſoever 1 
which ſhegeſflon, by an Ah, Invlnled; An de 77 the further lms 
ſatlen of the erewn, and better ae the rights and liberties 4 
the 170 0, Is and fands limited to the flash Sophia, eledtreſy 
and dyucheſs dowager of Hanover, and the heirs of her body, 
being Proteſtants, And all theſe things I do plainly and [incerely 
acknowledge and ſwear, according to theſe expreſs words by me 
{poken, and according to the plain and common ſenſe and under- 
anding of the ſame words, without any Ir mental 
evaſion, or ſecret reſervation whatſuever, And I do make this 
9 lon, acknowledgment, abjuration, renunciation; and | 
miſe heartily, willing] — . 1 ian, 
So help me God.“ - Though the deſcendants of James the Second, 
who abdicated the crown of thele realms, are all extinct, this 
form of abjuration is (till retained to this day, 

Abjuration is alſo uſed in our ancient culloms, ſor an oath 
taken by a perſon guilty of felony z who, flying to a place of lane- 
— would ſwear to forſake the realm for ever in lieu of uther 
pun Ihments, We alſo find in(lances of tempera abjuration, 
viz. ſor three years, for one year and a day, and the like, This, 
in ſume caſes, was admitted from criminals in lieu of death. The 
devotion for the chuteh was ſo warm, ſrom the time of Edward 
the Cunſeſſor to the Reformation, that if @ man, having com- 
mitted felony, could recover a church, of church-yard, befure 
lie wus apprehended, it was an uſylum from which he could not 
be brought to take his trial ut law but conſelling his erime to 
the juſtices, ot coroner, and abynring the kingdom, he was at 
liberty, By ſtat. #1 Jac, I. all uſeufſanAtuaties, and conſequently 
of abjuration, is taken away, 

ABLACTATION, (om 4b, and ee, the taking a child 
from the milk of the breal YN the weaning vfachild from the brealt, 
When the mother wants health or (irength 4 hath two (mall nipples, 
of ||) formed ones; when the infant will not take the breaſt j when 
the mother's milk is bad, of in two ſmall a quantity 4 when the 
mother hath weak nerves, of apt callly to be ſurprized ! theſe de- 
ſeats (poll the milk If the ehild is fuddenty taken II, from the 
effeds of the mother's fright, or anxiety 4 If the milk Is often 
dried up qulenty when perhaps the Infunt hath the molt veeaſion 
lor It; In ſueh tho caſvs, It / adyifeable $6 wean the child | pou, 
often abſuliitely . t can Heyer he neceſſary 19 gont ing 
the breall more han elght of une Ry of ut generally, If a hill 

K 


ſ 
e ag e lr hui, hve hy Wl url 
A 10 e a, FE 


ved mt \blltgtlgh Abet tak! off the beat, 
| oy nh WH | W WA by Halm IF rer in . 
wels a ten k 


ü i along | 11 


| 
Aether HAHN 


g ens Re; We ning th tel þt 
Ng rw lot 0 
100 
vg 


Wil f eh hy del (i the g7ſpes, 


ABL 


ſought for, and woning muſt be deferred until more favourable 
circumltances attend. In general, the ſooner a child is weaned, 
_ the moreeaſily it parts with the breaſt, Prudence direQs to gc- 
cuſtom a child ta early feeding with the ſpoon, and to continue 
the ſame until the breaſt be wholly omitted. 

Children, if healthy, may be weaned at any age; but as, in 
general, their digeſtion grows ſtrong enough at about nine or ten 
months, they ſhould only be fed once in fix hours at the moſt, 
during the firſt two months; ſhould be entirely weaned from the 
breaſt as ſpeedily as is convenient, and alſo from all feeding in 
the night: for night feeding bloats them : and if they were not uſed 
to it in the firſt week, they would never want it. If they are 
not diſturbed from their birth, in a week or two, the child will 


be formed to a habit of ſleeping moſt of the night very quietly, | j 


awaking only when wet, on which occaſion it ſhould be laid dry. 
The food ſhould be {imple and light; not ſpoiled with ſugar, 
wine, and ſuch like additions; for they produce the diſeaſes that 
children are moſt troubled with. Unfermented flour makes a viſ- 
cid food, that turns ſour before it digeſts; and well fermented 
bread ſoon turns ſour z but if this latter is made into freſh panada 
every night and morning, or, in cool weather, every morning, 
the inconvenience of ſouring is 338 To prevent acidity 
in the. child's ſtomach by a daily uſe of vegetable ſood, give 
now and then a little freſh broth, made from either veal, mutton, 
or beef, once or twice in the day, Suppoſe, for example, à mix- 
ture of the equal parts of the gravy which is diſcharged in cutiing 
a roy that is brought hot on the table, and warm water, to 
which may be added a little ſalt, and thus an excellent broth is 
8 made, This is ſaid to fill children with humours; it is 
true; butthehumoursareonly of the molt nouriſhing kind, Cow's 
milk, a little diluted with water, is an excellent ſubſtitute ſor the 
mother yet, as it is apt to turn ſour, add to it a little Liſbon 
ſugar, Rice is not ſo apt to turn ſour as Wheat bread is; it there- 
fore would be a more convenient food for children, and deſerves 
to be attended to, Toalted bread; boiled in water till it is almoſt 
dry, then mixed with freſh milk; not bolled, Man agreeable change. 
As the teeth advance, the diet may increaſe in its ſolidity, 
As to the quantity, let = appetite be the meaſute of It} 
obſerving to ſatisfy Hunger ut nv more which may be thus 
manageſf: ſeed the child ho longet thay it eats with « degres of 
edgerneſs, In feeding; let the child be held l a dal oſture, 
arid thus continue It until the ſtotnaeh ha «ry 5 9 805 5 * 
y danelng and mak 


tetits; The too common prodiice of violetitly dan 
ing the ehild f yd be ated 
bb the child awake until it breaks Wind after each kme 
it is ſed: divert it during the day as much as you 6H; and this it 
will on lay quiet all the Hi ih eher awaken & child When | 
is alleep, för this fieknels Auch peeviſhers are offen prodiiee 
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fv that they mayJolneleſely to each other, they Are buund twgether, 
— e6vered over With ela) A WAk: As ſoon as they are 
und well \neorporaticd together, the head of the ſock 1s 10 be ent 
off four Inehes above the Nane and the fpring following the 
raft, leaving the (teek to fublift by iifelf, Or, the operation may 
- be done by cutting ff the head of the (toek at firſt, and leaving 
the top a little fleped, and a plying the — the reg as /bet 
GRAFTING, Bit this method is not found equally fuccefvful, 
Ablatiation alfy * any thing extracted from its origine! 
ſtate, and uppers y fame new ſource, ſu a5 to make its nature 
| n her means ta prefervelifethan that it e of= 
efſed, 'T his, however, is only te be applied tothe botan enl dem. 
BLATIVE, in grammar, the Uh caſe of Latin nouns. The 
ward is furmed from auforre, totake away: Priſcian alſo calls it 
the comparative caſe; as ſervings among the Latins, for compar- 
ing as well as taking voy, The ablative is appolite to the /e 
te firit exprelling the action of taking away, and the latter that 
of giving, The ablative yer or anſwers to 56 7 idea of a caſe: 
at leall jt is the moſt vague of all others, The nglith, and other 


modern tongues, have properly no ſuch thing as cases; unleſs 
we except the nominative and genitive or pollefſive, which are 
the only caſes that admit of different termination. See the Sys- 
TEM, Part I. Chap I. Sect. I. | 


But even in the ancient languages, from which the notion of caſes 
is borrowed, it is ſuggeſted, that the ablative is only a ſort of ſuper- 


ABL 


numerary, or ſupplement to the reſt, The five proper eaſes not 
being found e to 2 all the relations 4 things io each 
other, recourſe was had to an expedient ; vis the putting a pre» 

oſition before ſome of the other caſes; and this made the ab/ative. 

t may be added that, in the plural number, the ablative is (till _ 
more obſcure, as being only the dative repeated. In Enyliſh, 
French, &c. there is no preciſe mark whereby to diſtinguiſh the 
ablative ſrom other caſes; and we only uſe the term in analogy to 
the Latin. Thus, in the two phraſes, the magnitude of the city, 
and, he ſpoke much bf the city, we ſay that of the city in the firlt is 
genitive, and in the latter ablative; becauſe it would be ſo if the 
two phraſes were expreſſed in Latin. 

The queſtion concerning the Greek ablative has been the ſub- 
ect of a famous literary war between two great grammarians, 
Friſchlin and Cruſius; the former of whom maintained, and the 
latter oppoſed, the reality of it. The diſpute is not decided to 
this day. Sanctius, and the Port- Royaliſts, till maintain the af- 
firmative; Perizonius the negative. The chief reaſon alledged 
by SanQius is, that the Roman writers often joined Greek words 
with the Latin „ G1 which govern ab/ative caſes, as wellas 
with nouns of the ame caſe. To which Perizonius anſwers, that 
the Latins _—_ had no ablative themſelves; but, inſtead. 
thereof, made uſe, like the Greeks, of the dative caſe; till at 
length they formed an ab/ative, governed by prepoſitions, which 
were not put before the dative: that, at firſt, the two caſes had al- 
ways the ſame termination, as they (till have in many inſtances ; 
but that this was aſterwards changed in certain words, It is no 
wonder then, that the Latins ſometimes join prepoſitions which 

vern an ablative caſe, or nouns in the ab/ative caſe, with Greek 
atives, ſince they were originally the ſame; and that the Greek 

dative has the ſame effect as the Latin ab/etive, 

AnBLATtive Abſolute, In grammar, is a detached phraſe, inde» 
endent of the reſt of a diſcourſe; and is much the ſame with the 
nglih 71 e. g+ Juvante Dee (with God's aſſiſtance.) 

It is called abſolute, becauſe governed by no other word. 
ABLUENTS; Anivantia; in medicine; 4 name wh 
ſome ajithors give to u ſort of diluting remedies; better known 


by the name of AneTRROENTS: 

" ABLUTIO from ab qual ad & fave; : M away, in 
antiquity; a religious ceremony in uſe among the Rotrighyz bes 
| Lee putſhhestlon, performed by wa "gt + bod bs 
th Ay * on 15 e. Sotyetlines they ed t eh —_ 

j 


pl Ur hg. 690, an . 5 4 

w urpolb, at the Entrance in t temples, were plac 

* ls be with water: 1 . ww Al. 

feet bf HEW: mat rledd Wonen; us an em of the purlty Fe Ui 

of them Il Warr 6 mah cbmmitted mu &, c 
fn | 


f viblehee, H t 8llyWwed 1H approvech the Altar | 
lad Wathed hithfy vid 100% Hewes is bellen. 


0 nümtum alley, ul triftis erimins edle 
WHALE toll pul þ 


poſſe Putatis #qui: 


uns Ik; When bl 
A. ae 1475 Rk 14% 1 


Nut ablyitigh Was Nr gl furmied by bath| | 
Mee not l if apo 1 0 ring Ae wil ws 
ehe WI & Frage uf ve, aste Bf An, TH Worth Made UN 
mY tl awed; From its WIN; /e, 


ö 
ee Pare de ee . 
| 1 hot win yo ce N 
0 Wy fv | 1 i! Fuß 2 2 Dye, 
e Fl 
e dag had Art dipped NI 


lus e6uld not be conſulted; till & ths 


veral (lines (Ih the Flyer Hereyha, nens dared 0 dle fa. 
E things ll he had purged lmfl by 1 proper 6 hen 


Ty, genlior, cape nerd manu patrl Þ 
Me, Falls 6 tan(o digre! n + 1-1 as 
-A nefas, donee me fuming vive 

vero, 


Thou, thou, my (ire, gur gods and relies bear: - 
Theſe hands, yet horrid with the Hains of war, 
Refrain their toweh, unhallow'd, WI! the day 
When the pure (tream (hall walh the guilt away, 


Ablutiont appear o be a8 old as any ceremonies, and external 
worſhi "ATA 5 The Jewl'h rell 112 ulred continual ablutions 
or waſhings; and we read that the Lord commanded Moſes # to 
make a laver of braſs for Aaron and his ſons tn waſh their hands 
and their feet in, when they went into the tabernacle of the con- 
gregation,” But as people accultom themſelves to regard thin 

appointed for lacted uſes with a kind of ſuperſtitious awe, th 

very practice, which was only intended as a ſign of inward pu- 
rity, at length became the eſſential part of their religion; an error 
with which Jeſus Chriſt reproached the * Thus A appears 
that Moſes enjoined ablutions: the heathens adopted them, and 
Mahomet and his followers have continued them: thus they have 


got ſooting among molt nations, and make a conſiderable part = 
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the waters of the Ganges. 


moſt eſtabliſhed religions, The Egyptian prieſts had their diur- 
and nacturnal ablutions : the Grecians, [holy ſprinklings: he 
ans, their luſtrations and lavations: the Jews, their wa 
ing of hands and feet, beſides their baptiſm: the ancient Chriſtians 
had their ablutions before communion, which the Romiſh church 
ſtill retain before their maſs, ſometimes after: the Syrians, 
Cophts, &c. have their ſolemn waſhings on Good Friday: the 
Turks, their greater and leſſer ablutions, their gaſt and wodon, 
their aman, tabarut, guſul, abdeſt, &c, 
The Indians practiſe ablution, and have a high veneration for 
But as they cannot at all times be near 
enough to waſh themſelves in its ſacred waters, the Bramins tell 
them that all other waters will have the ſame virtue, if, whilit they 
are bathing, they pronounce theſe words; *O Ganges, purify me. 

No doubt ablutions might be deſigned to repreſent inward pu- 
rity z but they were at the ſame time calculated for the preſerva- 
tion of health, However whimſical theſe waſhings may appear to 
ſome, few things would tend more to prevent diſeaſes than a 
proper attention to many of them. Were every 1 for ex- 
ample, after _—_ the ſick, handling a dead body, or touching 
any thing that might convey Infection, to waſh before he went 
into company, or ſat down to meat, he would run leſs hazard 
either of catching the infe&tion himſelf, or of communicating it 
to others, 

Frequent waſhing not only removes the filth and ſordes which 
adhere to the ſkin, but likewiſe promotes the perſpiration, braces 
the body, and enlivens the ſpirits, How refreſhed, how chearful 
and agreeable does one feel on being ſhaved, waſhed and ſhifted, 
eſpec my when theſe offices have been neglected longer than 
uſual! "The cuſtom of wathing the ſeet,' though leſs neceſſary in 
this country, is nevertheleſs a yery agreeable p ece vi cleanlineſs, 
and contributes greatly to the preſervation of health, "I he ſweat 
and dirt with which theſe paris are frequently covered, cannot 


fail to oblltu&t the perſpiration. This piece of cleanlineſs would 
often prevent colds and fevers, Were people careful to bathe 
their feet and legs, in luke-warm water, at night, aſter being 
expoſed to cd ot wet through the day, they would ſeldom ex- 
periznce the Ill effects which pſten 4 tom theſe cauſes, 
Ablution iy particularly uſed, in the Romilh church; for a ſu 
Wine and water, which the Ir anelently too 
after the hoſt; to wall It down, 7 help to digeſt It. The ſaine 
you alp ſighifies the water Which ſerves to waſh the hatids of 
6 prlells who conſecrated it. | 
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ateſtines: 11 Is full of a fort of leaves like the e lis |8@ves 
ave this l that, beſides the membranes they eonfift of, 
they eontaln a great number of glands, not found in any of the 
fielt, Ii is in the / of calves and lambs that the Fenner, 
of earning, is formed, wherewlih houfewives eurdle their milk, 
dee vow of CUMPARATIYE ANATOMY, Chap: I. Seck, IV. 
AHOMINATION, a term uſed in feripture with regard to the 
Hebrews, who, being ſhepherds, ars ſaid t9 have been an aboml- 
nation to the Egypilang, becauſe they fagrificed the ſacred animals 
of that people, as onen, goats, ſheep, Ke, which the Egyptians 
eſteemed as abominationy, or things unlawful, The term is alfo 
applied, in the ſacred writings, to idolatry and idols, becauſe the 
worſhip of Idols is in itſelf an ghominable thing and, at the ſame 
time, ceremonies obſerved by idolaters were always attended with 
licentiouſneſs, and other odious and abominable ations, The 
abomination of deſelation, foretold by the prophet Daniel, is ſuppoſed 
to imply the flatue of Jupiter Olympus, Which Antiochus Epi- 
phanes cauſed to be placed in the temple of Jeruſalem, And the 
abomination of deſolation, mentioned by the Evangeliſts, ſignifies the 
enſigns of the Romans, during the laſt ſiege of Jeruſalem, by Titus, 
on whom the figures oftheir gods and emperors were embroidered, 


* placed upon the temple after it was taken. 
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ABORIGINES, or ABBBRIGINES, in geography, a name 


ſometimes given ta the primitive inhabitants of a country, orthoſe 
wha had their angina) therein; in contradiſtinRion to colonies, 
or new races of inhabitants, derived from other places, The term 
Aborigines is famous in antiquity. I hough now an appellative, it 
was originally a proper name given only to a certain people in 
Italy. Aborigines then denoted a nation in Italy, which inhabited 
the ancient Latium, or country now called Romania, or Campagn 
adi Roma. It this ſenſe the Aborigines are diſtinguiſhed from 
the Fanigenes, who, according to the falſe Beroſus, inhabited the 


1 


country before them; from the Siculi, whom they expelled; 


from the Grecians, from whom they deſcended ; fromthe Latins, 
whoſe name ary aſſumed, after their union with Aneas and the 
Tro ans; and laſtly, from the Auſonii, Volſei, Oenotrii, &. 
neighbouring nations in other parts of the country. Whence 
this people came by the 1 is much diſputed. St. Jerome 
ſays, they were ſo called, as being ab/que origine, the primitive 


planters of the country after the flood. Dion of Halicarnaſſus 


accounts for the name, as denoting them the founders of the race 
of inhabitants of that country, Others think them ſo called, as 
— rg ny Arcadians, who claimed to be earth. born, and 
not deſcended from any people. Aurelius Victor ſuggelts another 
opinion, viz, that they were called Aboriginer, q. li Aberriginer, 
from ab, from, and errare, © to wander;” as having been be- 
fore a wandering people. Pauſanias rather thinks they were thus 
called ar» ay rom mountains“ which opinion ſeems con- 
firmed by Virgil, who, ſpeaking of Saturn, the legillator of this 


people, ſays, 
It genus indocile ac diſperſum montibus altis 
Compoſuit, legeſyue drt. 


The A were either the original inhabitants of the 
country, ſettled there by Janus, as ſome imagine, or by Saturn, 
or Cham, as others, not long after the diſperſion, or even, as 
ſme think, before it; or they were a colony ſent from ſome 


ether nation, Who, expelling the ancient Inhabitants, the Siculi, 


ſettled in their place, About this muther-nation there is a great 

diſpute, Some maintain It to be the Arcadiang, parties of whom 

were brought into Italy at different times: The firſt iinder the 

conduct vfDeyutriug, h of erde befure the Trojatt 
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Ih the placenta and wry one 100 Inyglyed in * gift 
eultles; ö that ihe eneral makiifns Which falle, are the leads 
that require partleultar attention I. Whatever interrupts the 
regular elreulation between the Uterus and placenti: 3. Every 
thing that exelies the fpaſnedie eontrattien of the Uterus, ok 
gihet 4 powers, 3: All accidents, er gecalions, that ds « 
privs the fetus of life, / 

The ancient Greek legiſlators, Solon and Lyeufgus, prohibited 
the pratice of creating d len. Whether of no it was permit 
among the Romans has been much difputed between two learn 
modern elvilians, It Is certain the prattice, which was by them 
called vſcer/bus vim inforre, was frequent enough 1 but Whether 
there was any penalty on it before the emperor Severus and In- 
tonine, Is the queſtion, Neodt maintains the negative ; and far- 
ther, that thoſe princes only made it erimingl in one particular 
eaſe ; vis, of a married woman's pradtiing it out of reſentment 
again(l her huſband, in order to defraud him of the comfort of 
children this was ordered to be guniſhed by a temporary exile ; 

nulerit ne inimice marito filium 
procrearet, temparali exilio coerceatur, He adds, that there was no 
general prohibition of the practice beforeGratian and Valens. It is 
true, we find in Cicero an earlier inſtance of a woman puniſhed 
for this fat 3 but it was in Mileſia, a country not ſubjeR to the 
Roman laws. Bynkerſhoeck, however, denies that a woman was 
allowed to drink the poculum abortionis, impuns and the reaſon he 
gives, is, that the womb was the huſband's property, who was 


Aborleines. Others will have hem of _ 
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have ein i 


deelared by the laws the (le 7% / of It, to prevent his belng m- 
fl un l the children he an bring wp) Vit en 1 fon 
64 affe@t women Whi had been Unpregffatbd by the ts than (hel 
hands: The foundation of which the * 66 |s fuld i have 
ven allowed, Was, that the r While i were, Was Feputed as 
& part of the mother, ranked as one of her own viſeera, over 
which the had the fame power as over the reſt | beſides, that t 
Was no! » «v7 6 & mall, Dams z not to be allve, otherwife than 
de vegetable 4 conſequently; the exline amoiinted to [ittle more 
than plucking unripe frult from the kee. Vide Juyen, Bat, 6, 
v, geb, Senke, Confolgt. at Helviem Matrei, f 16, This laſt 
lied auer repreſents It as u peevilige glory of Helvia, that the 
had never, like other women, whoſe elle ay Is thelr beauty 
and (hape, dellroyed the „in her womb: Wunguam de frrnn- 
Witntis fg quaff exprobaryt gtatem puduit i ninguam more allenas 
u quibus e commendatle oy "og prilinr, ym green ur rum 
" N 0 Indecent enn, wee inter wiſeera ta ronreprns Ae 
Forum #f i 
The primitive fathers, Athenagoras, Tertulllan, Minutlus Fe. 
Ila, Auguſtin, 4. deelalmed loudly againſt the practice, as vit+ 
f tal murder i Tcl, feftinatis ol probibere naſel + nee fort, 
WAN gu epi, nu, an 1 * diflurbet. Several eouns 
ells have declared againſt it, Yet we are told that the modern 
Romiſh eccleſiaſtical laws allow of diſpenfations for It, = ua 
mentions the rates at which a diſpenſation for it may be had, 
Ihe praftice of artificial abortion is chiefly in the hands of 
women and nurſes, rarely In that of 1 who, in ſome 
countries, are not admitied to the profeſſion without 1 It, 
8 in the gath he would have — Ar on all phy fleſans, 
includes thelr not giving the p %/t abortivur ; though elſewhere 
he gives the formal proceſs, whereby he himſelf procured a mald 
 tomiſearry, The time for t ls prefently after impregnation ; at 
leaſt, within the third or fourth month of geſtation, "The man» 
ner of eſtect ing it 1s chiefly by medicines of the ___ and de- 
obſtruent kind, Roman authors ſpeak of the poru/um abortionts, 
or abortive draught, frequent among chem, External violences 
are alſo ſometimes had recourſe to; as leaping from a ſtool, pre- 
ſcribed by Hippocrates, Obſtinate ſaſtings, and vehement eva» 
cuations, have been frequently practiſed be the ſame end, Yet 
all the powers of medicine often fail to procure abortion, by rea- 
ſon of the naturally cloſe contraction of the orifice of the uterus; 
. which has been known/to hold out againſt the moſt malignant fe- 
vers, dyſenteries, ſaliyations, and the like; againſt the ſtrongeſt 


aperients and evacuants ; againſt the diſtilled oil of } uniper, ſavin, 


ſuccinum ; againſt large quantities of crocus metallorum, artemi- 
Jia, myrrh, mercury, the farina of _—_ terreflris, Oc. The 

moſt fatal method is by punctures of the uterus, with a pointed 
inſtrument for the purpoſe ; too often uſed among us, and not 
unknown to the ancients, Parin mentions a midwife hanged at 
Paris, for killing a fetus, in the womb, by running a ſtilletto or 
kind of bodkin, up the vagina, through the orifice of the uterus ; 
by which a miſcarriage was 4 but with ſuch ill ſucceſs, 
that the mother was ſeized with convulſions, and died miſerably, 
The criminal conſeſſed ſhe had treated many before in the ſame 
manner with good effect. Our own age and country affords a 
parallel inſtance, a woman having been ſome years ago executed 
among us for the like fa, Tertullian has a palſage, which thews 
the ſame was practiſed in thoſe days: et etiam aneum ſpiculum, 
quo jugulatio ipſa dirigitur caco latrocinio uCgoopaxtry appellant, 
utique viventis infants peremptorium, The operation, conſider- 
ing the tenderneſs of the part, muſt be of the utmoſt danger, 
Brendelius gives an account of what he obſerved in diſſecting a 
girl at Norimberg, in 1714, who died of the operation which 

e had performed on herſelf : the neck of the uterus appeared 
exceedingly diſtended, the veſſels lacerated and mortified, the 
uterus itſelf inflamed and putrified, &c, 

Abortion may be produced by whatever immediately affes 
the child, the placenta, the membrane, or the mother. When 
the time of miſcarriage is juſt at hand, the pains are much the 
ſame as thoſe of labour. Abortion is dangerous where the time 
of pregnancy is far advanced, ſv that the fetus mult be large; 


where the cauſe is very violent, or the patient ſtrongly convulſed; 


and where a large hzmorrhage precedes, or enſues, or the fetus 
is putrified, &. Under other circumſtances it rarely proves 
mortal. Abortion is alſo uſed ſomewhat abulively, for a fernt 
which, dying in the womb, continues there beyund the natural 
term; ſometimes ſeveral years, and even during the whole life 
of the mother. 

Kvery pre N Hr *y danger of abo 

Every preghant woman is more of leſs in danger of abortion, 
This thould be guarded [ wich the Pendel de as it not 
only weakens the conſtituflon, but retiders the woman liable to 
the lame tulsfortune afterwards, Every mother Who procures an 
abortion does it at the hazard of her life 4 there ate not a few 
Who kun the tiſk merely to prevent the trouble of Bearing and 
bringing up children It is Tyrely @ moſt unnatural ering; and 
eamnut; even in the moſt abandoned; be Viewed Without horror | 
but in the tleeent 17 * It is Milk more unparceonabſe. Thobe 
Wretehes Who daily advertife thelt affiiighee ts Women in this biis 
nel, deſerve the molt fevers of all human punithments. Abvt: 
ten WAy happen at any period of pregilaney; bit it is melt ebm 
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on in the feeond of thifd month, Sometimes of 

(ppens the fourth oy Ah U U i 1 F. f 
n mh, lt Js enlled g Fl (nega Aer the pg 
munth, the ed may be often kept aſſye by . er este 15 
omen eau fes of abortion gte, the death ofthe ehild weah hie 
or relaxation of the mother j great evacuations | Violent exerelly | 
ralllng great welghtsz reaching too high 3 running, Jumping: vt 
ppi from aneminenee | yn 4 coughing N lon its | 
blows 6h the eln falls 4 feversz diſagreeable Hneffsg execfy 0 
blood i Indelence | high living, of the contrary 4 violent paſtſuns 
or affections of the mind, as fear, grief, Ke; Abortion is ally 
owing 19 a Nane and de molt frequent with young plethorle 
women in dhe firſt months of thelr pregnaney, ere gte, 
however; ſeveral other eauſes which eoneur te It fue ste, an 
habitual and [ig diſcharge at the thine of the en a high ſea«* 
foned diet, with much wine ur (trong Hunts: the taking of (ren 

urges, of violent 71 Mn „ eſpecially 14 of lon 

0 Finvanes and of the aromatle Kind, as they drain off the nows 
riſhment from the feetiis 4 a teneſmiig, of Violent poſton 10 uu 
and henee the uſe of (imulating elyſters may 8 bring on an 
abortion, A too frequent uſe of Venery may alſy oeenſlon It; 10 
may alſo the effect of ſtrong emmenagogues, copious bleeding in 
the foot, the ſmell of burn "gol, of any other ſtinking ſubſtance; 
nepheltle complaints, eachexies, a fuer albis, of other diſorders 
of the womb, the taking opiates, and the death or great debility 
of the feetus while In the womb, A miſcarriage may alſo be 06» 
ealloned elther by two great a (1r|Ature of an extrenfF relaxation 
of the uterus, 

The figns of apprecening abortion are, paln In the loins, or 
about the botto of 
the thighs z a (light degree of eoldnefs or thivering f Nlekneſs, 

alpitation of the heart z the breaſts beeome flat and (oft j the 
elly falls i and there is a diſcharge of blood or watery humours 
from the womb. 

The beſt methods of preventing abortion, are the uſe of the 
attemperating, and particularly the nitrous, medlelnes, after every 
commonion of the blood z bleeding at proper times, — 
medicines, andthe milder carminatives ; and to theſe are to he adde 
a temperance In diet, placid motion of the body, and cheerfulneſs 
of mind, Egg-ſliells are by ſome greatly recommended, and by 
others the ſtones of raiſins, which are indeed manifeſtly aſtringent, 
Women of a weak relaxed ſtate ſhould avoid exceſs in the uſe of 
tea or other weak and watery liquors; uſe ſolid food ; riſe early, 
and go to bed ſoon ; ſhun damp houſes; take frequent exerciſe in 
the open air; and ſhun, as much as poſlible, damp foggy weather, 
Women of a full habit ought to uſe a ſpare diet, avoiding ſtrong li- 

uors, and every thing that may tend to heat the body, or increaſe 
the quantity of blood, Their diet ſhould be of an opening nature, 
conlilting principally of vegetable ſubſtances, Every woman with 
child ought to be kept chearful and eaſy in her mind, Her appe- 
tite, even though * ep ought to be indulged as far as pru- 
dence will permit. When any ſigns of abortion appear, the wo. 
man ought to be laid in bed on a mattreſs, with her head low, 
She ſhould be kept quiet, and her mind ſoothed and comforted, 
She ought not to be kept too hot, nor to take any thing of a 
heating nature, Her tood ſhould conſiſt of broths, rice and 


milk, jellies, grucls-made of oatmeal, and the like, all of which 


ought to be taken cold, If the be able to bear it, ſhe ſhould loſe at 
lealt half a pound of blood from the arm. Her drink ought to be 
barley-water, ſharpened with juice of lemon; or. ſhe may take 
half a drachm of powdered nitre, in a cup of warm gruel, every 
five or ſix hours. If the woman be ſeized with a violent looſe- 
neſs, ſhe ought to drink the decoCtion of calcined hartſhorn pre- 
pared, If the be affected with vomiting, let her take frequently 
two table.ſpgonfuls of the ſaline mixture. In general, opiates 
are of ſervice ; but they ſhould always be given with caution, 
| Sanguine robuſt women, who are liable to miſcarry at a certain 
time of pregnancy, ought always to be bled a few days before that 
riod arrives. By this means, and obſerving the regimen above 
preſcribed, they might often eſcape that misfortune, Though 
we recommend due care for preventing abortion, we would n 
be underſtood as reſtraining 3 women ſrom their uſua 
exerciſes. This would aps ly operate the quite contrary way. 
Want of exerciſe not only relaxes the body, but induces a pletho- 
ra, or too great a fulneſs of the veſſels, which ate the two prin« 
cipal cauſes of abortion. There are, however, ſome women of ſo 
delicate a texture, that it is neceſſary for them to avoid almolſt 
every kind of exerciſe during the whole period of pregnancy. 

Abokrton, among gardeners, ſignitzes ſuch Fruits as are pros 
duced too wy and hever arrive at maturity. f 

ABORTILVE lit, Au ru abortivur, is ſoinetimes uſed among 
the aneſents as ſynonimous With abortion of efuxibh z vis. 
where the _ loſes its hold, and Nips away: In this lens, 
ihe eagle ⸗tone is celebrated fbr ee abortive fluxes 4 for 
which end it Was t6 be ung to the at Us Jobuerey dem HEH ths 
findit s fluxibitt uv. 

Ainghg modern phyſicians, abortive (iixes are chiefly under. 
ond of A kind of haamertliages Which fontetlines precede; and 
bring WII at aher Ames burſt Forth l he aft ofen 
eluſſont The cauſe sa vielent Feparation of the feeundines from the 
uterus | WHICN may arte From  veNenenit tot palliuny ut r 
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the belly 4 a dull heavy palin In the Inſſde of 
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fall; fright, er the Nike: Thinder, Absage, hot 
Kan Wie ty bf the e $i 
ih (hart Mnetlines aecntions an wbertfur — | 
ATH £94, 6 difiemper of cory mentioned by M. Tilet, 
fd fifporhed (9 be 66enfluned by Infets, It appears lung before 
arveſt; and may be Known by « deformity In this falk, the leaves, 
the garn and even the grain, Nam of Ay Weeuunt of the eauſes 


of diltempered earn, foe the Syſtem of AGRIEU ATURE, dest ||), 
AK AN ; Weers attended with abraſion of part of the Nb: 
ages; of yivers Where the fin ds (4 tender and lax; as Wy be 
10% T9111 MIDP 
BRASION te ſometimes wfhd, among medielnal writers, 
fur the at of wesen wy the gata wenn, WHICH eavers the 
eibrones, and partievlarly theſe of the (lomaeh ang Inieſtines 
hu eorrull ve medieines of humour, "The word is eumpuſe 
of { 10 0, and dae, to (have; of ſerape off, 

AN AU Wil. one [vs 5 ſums writers to 
@ ſpecies of red elay, wed in Kg land by the eabinet- makers, ke 
give 4 ted eulouf ty new noun wood | We have It from the 

; th of Wants but It is alſo found In Qermany and A7 | 

ABRASAX, of AAN As, the ſupreme god of the Ballliidian 
hereties. It le my(lleal word, compoſed of the Creek numerals 

„e & «4 f, which together make up the number COCLX V, 
For alien taught, that there were 46g heavens between the 
earth and the * j each of which heavens lad its angel of in. 

telligenee, which created It; each of which angels likewiſe was 

created by the angel next above t thus aſcending by a ſeale to 
the Supreme Belny, or firſt Creator, The Baſllidlans uſed the 
word 4braxat by way of elarm of amulet, 

AAA lsalſo ufed, among antiquaries, for a ſpeeles of gra- 
yen gem, on which the word Ararat is uſually inferibed ; ſuppo⸗ 
fed to have been worn by the ancient Gnoitles, Balilidians, and 
Carpocratiang, as an amulet or tallfman again(t difeafes, Abraxas, 
In this fenfe, Is fynenimoeus with NMH flener, a name by which 
fome authors call theſe antiques, or aue fone. as they are de- 
nominated by others, Abraxaſes are of divers figures and ſlses 
ſometimes In that of rings to be worn on the finger, 

Abraxaſer are frequent in the cabinets of the eurlous; a col- 
lectſon of them, as complete as poſſible, has been much deſired 
by ſeveral, There is a fine one in the abbey of St, Genevieve, 
which has occalion:d much inquiry, They are chiefly of the 
third century z molt of them ſeem to have come from Egypt, 
whence they become of conliderable uſe for explaining the an- 
tiquities of that country. p 

ABREAST, (a ſea-term,) ſide by ſide, or oppoſite to i a ſitua- 
tion in which two or more ſhips lie, with their ſides parallel to 
each other, and their heads equally advanced. This term more 

articularly regards the line of battle at ſea, where, on the dif- 
erentoccaſions of attack, retreat, or purſuit, the ſeveral ſquadrons 
or diviſions ofa fleet are obliged to vary their diſpo tions, and yet 
maintain a proper regularity, by ſailing in right or curved lines, 
When the line is formed abreaſt, the whole ſquadron advances uni- 
formly, the ſhips being equally diſtant from and parallel to each 
other, ſo that the length of each ſhip forms a right angle with the 
extent of the ſquadron or line abreaſt. The commander in chief 
is always lationed in the center, and the ſecond and third in com- 
mand in the centers of their reſpective ſquadrons, A4breaft, within 
the ſhip, implies on a line with the beam or by the ſide of any 
object aboard; as, © the ſrigate ſprung a leak abreaſt of the main 
hatch-wayz" i. e. on the ſame line with the main hatch-way, croſ- 
ſing the ſhip's lengthat right angles, in oppoſitionto /e or abaft 
the hatch-way, “ We diſcovercd a fleet 3 Beachy- head; 
i, 6. off or directly oppolite to it. See the Treatiſe of NA VAI. 
ArFA1Rs, Part I. Section II. throughout. 

ABRIDGING, in algebra, is the reducing a compound pro- 
blem, or equation, to its more (imple exprelſion. See PROBLEM 
and Equation, Lo prevent the mind being diſtracted with at- 
tending to known quantities, concerning which nothing farther is 
required, and to keep the attention entire from the reit, mathe- 
maticians uſe to abridge their equations, by expreſſing all the 
known quantities of the ſame term by a ſingle letter, For an in- 
llance, to abridge the equation 

—_ bx—abc==0 
— ac 


—e +b 

All the known quantities=a—b—c of the ſecond term ate ſup- 
poſed pep lingle letter: all the known r 

e+be of the third term, equal to another leiterd-p 4 and all 
the known operon» op the fourth term, equal to a ſingle 
letter=q/ By which means we have & Ur- o, in 
lead of the equation propefed, An equation thus abridged is 
called a Fm, See ForMULA, See alſo the Syſtem of 
Alon Sect, | ; 

ARRI DGKMENT, in law, is partievularly uſed for the (hott: 
thing « count or declaration, \ubtrafting e vf the (ubltatice 
Vit A man is to Shir br ux in ase, or a Woman her 
demand in an ativner duwery when having put any Lands therein 
Whieh are Hot I the tenure of the tenant of defendants and noms 
ſehhuke, of theke Je pleaded t6 hat land In the abatement of the 
Writ they are brovight to aber 4. e ts deff tom, and leave 
that pateel out uf the demand 4 and pray that the twant my 
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wer to the reſt; i Which he has wot et pleaded any thing: 

Mögt ths e as e e J uf demand, | 
the writ (WIT rermalns good fur the reſt; The ven en ts; Nai 
* welt run in yepers 1 And d6 nat Welt partienlars: 

WME in Tifwrature, & tern 140 the Feds 
tion uf a pack Inv a aller eompats, The aft of enfiveylin 
ue ſentiment In few words (8 the happieſt talent an aithor eg) 

8 polfelfed of Is talent Is peevitigely neeetlary ty the prefunt 
Maw of [ierature | Fur 1 Writers have geguffeit the dexterity 
ea « few erlilenl — r ſeveral hundred pages: 

ben an author hits pon a thanght that pleaſes him he Je apt 19 
dwell upon I, to view It In different ph „ W free It In nen 

«fly, of upon isse flightelt relations, Thaughthis way be pleafant 
9 the writer, I tires and ve ves the reader; There Is ancther 
great flees of ONATinn in enmpoſition; T1 Is 8 * hes with 
an author; whatever be the hee, e give vent 16 all his beſt 
deut When U finds g proper plas For any of them, he | 
peculiarly ae We, rather thin ſacriliee 4 tinught he l ſun 
ul, he furees It In by way of digreſlion of fo Wan eka lan, 
If none of theſs expediehts antwer his piry die has recourſe 
to the margin, a very conyentent apehtinent for all manner of petſan⸗ 
try and Imperiinence, There is not an author, however everect; 
but is more of |: fs faulty In this reſpect; An abridger, weer, 
s nut (bJett tythefe termprations, The thouglhtzare not HN on 
he views them In a cooler anal les affectionate manner ; hedifeovers 
an linpropriety In ſume, a vanity in others, and @ want of utility 
In many. His buſineſs, therefore, is ts retrench 2 4 
grellions, quotations, NR Ke, and o lay before the publie 
only what is really wſeful, Fhis is by no means an eafy — 
ment; toabridge ſome books, requires talentiequial; If not ſupe-⸗ 
rior, to thoſe of the author, Th facts, manner, Ipleit, and rea= 
foning myſt be preſerved ; nothing effential, elther in argument 
or (Ilultration, ought 16 be emitted, The diffieully of the talk is 
the prineipal reaſon why we have fo few good abridgements z 
Wynne's Abridgement of Locke's Effay on the Human Under- 
ſtanding is, perhaps, the only unexceptionable one in our language, 

Theb, obſervations relate ſolely to ſueh abridgements as are de- 
ſigned for the public, But, when a perſon wants to ſet down the 
\\tanco of any book; a ſhorter and leſs laborious method may be 
followed, It would be foreign ta gur plan to give examples of 
abridgements for the public; butas it may be uſ-ful, eſpecially to 
young people, to know how toabridge books for their own uſe, 
after givinga few directions, we ſhall exhibit an example or two, 
to ſhew with what eaſe it may be done, 

Read the book carefully ; endeavour to learn the principal view 
of the author; attend to the arguments employed, When you 
have done ſo, you will generally tind, that what the author uſes as 
new oradditional arguments, are, in reality, only collateral ones, 
or extenſions of the principal argument. Take a piece of paper, 
or a common place book, put down what the author wants to 

rove, ſubjoin the argumentor arguments, and you have the ſub- 
— of the book inafew lines. For example. In the Eſſay on 
Miracles, Mr. Hume's de/ign is to prove, I hat miracles, which 
have not been the immediate objects of our ſenſes, cannot reaſona- 
bly be believed upon the teſtimony of others. Now his argument 
(for there happens to be hut one) is ; 

« That experience, which in ſome things is variable, in others 
uniſorm, isvur only guide in teaſoningeoncerning matters of fact. 
A variable exp*rience gives riſe to probability only ; an uniform 
experience amounts to a * — of any lact ſrom the 
teſfimony of eye-witnelles, is derivedfrom no other principle than 
our experience in the veracity of human teſtimony. If the fact 
atteſted be miraculous, here ariſes aconteſt of two oppoſite experi- 
ences, or proof againſt proof, Now, a miracle is a violation of the 
lawsof nature; and as a firm and unalterable experience has eſta- 
bliſhed theſelaws, the proofagainita miracle, from the very nature 
of the fact, is as complete as any argument from experience can 
poſlibly be imagined; and if fo, it is an undeniable conſequence, 
that it cannot be ſurmounted by any ptoof whatever derived from 
human teſtimony.” : 
In Dr. Campbell's Diſſertation on Miracles, the author's prin- 
cipal aim is to thew the fallacy of Mr. Hume's argument, which 
he has done molt ſucceſsfully byanother ſingle argument, asfollows: 
« The evidence ariſing from human teſtimony 1 t ſolely derived 
from experience; on the contrary, tellimony hath a natural influ- 
ence on belief antecedent to experience. The early and unlimited 
alſent given to teſtimony by children, gradually contracts as they 
advance in life: it is, therefore, mote conſonant to truth, to ſay;that 
our ee ih teſtimony is the reſult of experſence, than that our 
faith in it has this folndation. Belides, the * of experi= 
ence, in favour of any fact, is not a proof againſt its being reverſal 
in u particular inſtance; The evidence arifing from the ſingle 
teſtimony of a man of known wan will gu farther to eltablith a 
belicf in ts being actually reverſeil i IF his — be eon firmed 
by a ſew vthers Q the fate character; we eannot With:hold our af- 
fent to the truth of it. Now, though the operations of natuke ate 
yverned by wnifurm laws, and though we have not the teſtimony 
vf out fenfes in 1 vination of hew ML. If, (iv partieus 
lax (nilaners, We have the te 1 uf (hoon vf ue felluw eres 
Hires, and theſe men of rat Integrity yet by ne etives of - 


ambition vr Inierelh and governed by the principles of N 
1 e 8 av, 
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ſenſe, that they were actually eye-witneſſes of theſe violations, 
the conſtitution of our nature obliges us to believe them. 

Theſe two examples contain the ſubſtance of about 400 pages. 
Making private abridgements of this kind has many advantages; 


it engages us to read with accuracy and attention; it fixes theſub- | 


ect in our minds; and if we ſhould happen to forget, inſtead of 

reading the books again, by glancing a tew lines, we are not only 
in poſſeſſion of the chief arguments, but recal, in a great mea- 
ſure, the author's method and manner. 

Abridging is peculiarly uſeful in takingthe ſubſtance of what is 
delivered by profeſſors, &c. It is impoſlible, even with the aſſillance 
of ſhort-hand, to take down, verbatim, what is ſaid by a public 
ſpeaker. Beſides, although it were practicable, ſuch a talent would 
be of little uſe. Every public ſpeaker has circumlocutions and re- 
dundancies, lumber which deſerve not to be copied, All that is 
really uſeful may becomprehended in a ſhort compaſs, If the plan 
of the diſcourſe, and arguments employed in Tupper of the dif- 
ferent branches, be taken down, you have the whole, Theſe you 
mayafterwards extend in the form ofa diſcourſe,dreſſed in your own 
language. This would not only be a more rational employment, 
butwould likewiſe bean excellent method of improving youngmen 
incompoſitionz an object too little attended to in our univeriities, 

ABROGATION, from the Latin abrage, I repeal,” the act 
of aboliſhing a law by authority of the maker. In which ſenſe 
the word is F nonlimous with abe/ition, ling, and revocation. 
Abragation lands oppoſed to ragation. It is diſtinguiſhed from 
deragation, which implies the taking away only ſome part of a 


law; from ſubrogation, which denotes the adding a clauſe to it; 


from ebragntioy, Which implies the limiting vt reltfaining it z from 
pennt ien, which only (ets it alide in g particular inllatige4 and 
from aHtgration; Which is the refuling to paſs a law. 

ABSCES8, in ſurgery, a kind of inflathmatory tumor, contaln- 
ing purulent matter, petit up in @ fleſhy part, and cot ru ting and 
eonfumiig the fibres, and other fubſtaner thereof. 4% % Is the 
faine with What the Greeks call ye pry le the Englllh %. 
Hume; of bbb ungen, Almelt all He are the conſequences 
of inflammation. The ripening of % is promoted by poul⸗ 
ties, Ke. Adeeſſer are opened either by cauſtic or (nefſion f but 
the latier way ie in moſt eaſes preferable. 4% e arile ufen In 
women after delivery i and thuugh dangerous in themſelves, yet 
they often @pear 16 be the 25 of the diſpaſe that gave riſe 1e 
them. For the eure, if they cannot be difeulfed, I. e. carried off h 

roper artificial evacuations, as phlebotomy, purging, Ke, wit 
the occaſional uſe of calomel, and gentle per \rative foluſes, I- 
niments, and cataplaſms, recourſe is to be had to the contrary 
method, and they muſt be brought to ſuppuration, 

Mr, Bell, in his late Treatiſe on Surgery, obſerves, that when an 
abſceſs increaſes, and is attended with great pain heat, and pulſa- 
tionz when the fever perſiſts obſtinately, and theſe . 
continue for three days, an all endeavours fora reſu- 
lution, that intention is to be entirely laid aſide; becauſe, if ſuch 
applications, as are proper to reſolve a humour, are continued, 
when reſolution is no longer poſſible, the moſt fluid parts of the 
obſtructed humours will be diſſipated, and the more groſs and 
inaQive particles dried and hardened, ſo as to prevent ſuppuration, 
or at leaſt to render it difficult; in conſequence of which, a trou- 
bleſome induration of the part will remain; or, if glandulous, a 
ſchirrus willþe formed. Very different methods, theretore, ſhould 
beuſed, and the humour brought to maturation with the utmoſt 
expedition. The proper medicines for promoting this intention 
are ſuch as hs the motion in the part, and have the tendency 
to excite a gentle fever; as ſomentations and ſtimulating medicines, 
Such compoſitions alſo as confine the heat exerted in the part af- 
ſeed, by preventing an exceſſive perſpiration, are alſo proper, 
The dpf aromatic gums, and the emolient relaxing and moiſſen- 
ing medicines, are therefore proper for maturing the pus This 
method myſt be purſued till the abſceſs has acquired a ſufficient 
degree of ripeneſs, which may be known by the ſoftneſs of the 

„and the fluctuation of matter in the tumor when preſſed, its 
whiteneſs and remiſſion of pain, heat, redneſs, tenſion, pulſation 
and fever. The pointed aſpect of the tumor, and a ſenſation of 
weight, ſucceeding the pain, are alſo ſigns that the pus is ſuffici- 
ently formed, and fit for evacuation. hen theſe ſigns indicate 
the maturity of the tumor, the knife is to be introduced into its 
ſofteſt, whiteſt, and moſt prominent part, till the pus flowing out, 
evinces thata ſufficient penetration is made : then let the knife be 
raiſed equally upwards, ſo as to make an inciſion ſufficiently 
large, or forcing its point through the oppoſite part of the abſceſs ; 


let the intermediate integuments be divided, taking care to avoid 


the nerves and large veſſels. The inciſion being made, and the 
us evacuated, let the abſceſs be cured by cleanſing, ſuppurating, 
igeſtive, and deterſive medicines, which mult be varied according 
to the ſtate of the part. 

Dr. Buchan obſerves, inthe laſt edition of his Domeſtic Medi- 
cine, 1793, page 308, © If an abſceſs, or impoſthume, is formed 
in the l{ver, all methods ſhould be tried to make it break, and 
diſcharge itſelf — as by ſomentatlons, the application of 
poultices, ripening cataplaſins, c. Sometimes, indeed, the mat- 
ter of an abſceſs comes 2 in the urine, aud ſometimes it is 
diſcharged by ſtool; but theſe are efforts of nature, which no 
means can promote. When the abſceſs burſts into the cavity of 


4 


the abdomen at large, death muſt enſue : nor will the event be 
more favourable when the abſceſsis opened by an inciſion, unleſs 


in caſes where the liver adheres to the peritoneum, ſo as to form 
a „ the matter, and prevent it from falling into the cavity of 


the abdomen ; in which caſe, opening the abſceſs by a ſufficiently 
large inciſion, will probably ſave the patient's life, A chirurgical 
profeſſor remarks, in a treatiſe on this ſubſect, that he had a patient 
who had ſeveral abſceſſes in the liver opened, and afterwards became 
a ſtrong healthy man, and lived to be eighty years of age. 

« If thediſorder, in ſpite ofall endeavours tothe contrary, ſhould 
end in a ſchirrus, the patient muſt be careful to regulate his diet, 
&c. in ſuch a manner as not to aggravate the diſeaſe, He muſt not 
indulge in fleſh, fiſh, (trong liquors, or any highly ſeaſoned or ſalted 
proviſions, but ſhould, for the moſt part, live on mild vegetables, 
as fruits and roots; — exerciſe; and drinking whey, 
barley-water, or butter-miſk. If he takes an * ſtronger, it 
ſhould be tine mild ale, which is leſs heating than wine or Ipirits. 

« From whatever cauſe an inflammation proceeds, it muſt ter- 
minate either by diſperſion, ſuppuration, or gangrene. Though it 
is impoſſible to foretel, with certainty, in which of theſe ways 
any particular inflammation will terminate, yet a probable conjec- 
ture may be formed, with regard to the event, ſrom the patient's 
age and conſtitution, Inflammations happening in a light degres 
upon colds; and without any previous Indiſpoſition, will muſt 
— be diſperſed : thoſe which follow cloſe upon a fever, or 

appen to petſons of a groſs habit of body, will generally . 
rate; and thoſe which attack very old people, or petſüns of a 
dropſical habit, will have a ſtrong tendency to gangrene, 

* If the Inflammation be (light, and the conſiitution ſound, the 
diſperſion ought always tv be atteinpted, This will be beſt pro- 
moted by a Ilender, diluting diet; plentiful bleedings, and re- 
＋ purges, The part itſelf mult be fornented j an If theſkin 

very tenſe, it may be embrocated With a mixture of three= 
fourths of (Weet oll, and one fourth of vinegar, and afterwards 
covered with ea pleee of wax plaſter, 

„ 1f, notwithilanding thefe applications, the ſymptomatle fever 
{nereaſes, and the tumor becoines larger, with violent Join and 
pulſation, it will be proper to promote fuppuration, 'he beſt 
application for this pat ofe is @ ſoft poulilee, which may be re- 
newed twieen day. If the ppuration procecds but (lowly, A raw 
enden, eut fall, or bruifed, may be fpread upon the poultice, 
When the abſeeſ\ is tine for opening, which may eallly be known 
from the thieknefs of the (kin in the moſt prominent part of it; & 
flufuatiun of matter, which may be felt under the linger, and 
generally (peaking, an abatement of the pain, it may be opened 
either with a lancer, or by means of a cauſtic, 

« Theſeobſervations Include the treatment of all thoſe diſeaſes 
which, in different parts of the country, go by the names of 4%, 
impeſibume, whitleer, K , They are all abſceſſes in cunſequence 
of a previous inflammation, which, if 7 ought to be dliſ- 
culled; but when this cannot be done, the ſuppuration ſhould be 
promoted, and the matter diſcharged by an inciſion. If neceſſary, 
afterwardsthe ſore may be dreſſed with yellow baſilicon, or ſonie 
other digeſtive ointment,” 

ABSCISSE, Ansc1884, in conics, a part of the diameter or 
tranſverſeaxis of a conic ſection, intercepted between the vertex, 
or ſome other fixed point, and a ſemiordinate. In the parabola the 
abſcille is a third proportional to the parameter and ſemiordinate; 
andthe parameter a third proportional to the abſeiſſe and ſemiordi- 
nate. In the ellipſis, the ſquare of the ſemiordinate is equal to the 
rectangle of the parameter into the abſcille, ſubſtracting another 
rectangle of the ſameabſcille, intoa fourth proportional to the axis, 
parameter, and abſcille, In the hyperbola, the ſquares of the ſe- 
miordinates are to each other as the reQanglcs of the abſciſſe into 
another line, compoſed of the abſciſſe and the tranſverſe axis, See 
Conic Sections, in the Syſtem of GxomeTRy, Part II. 

ABSCISSION, from abſcifſio, in rhetoric; a figure of ſpeech, 
whereby the ſpeaker ſtops hort in the middle of his diſcourſe; ſo 
that an auditor is left to form his own conſtruction, or make what 
inference he pleaſes; e. g. © one of her ſex, age, and beauty, to 
be ſeen at ſuch an hour, in ſuch a place, with a man of his cha- 
rater! But I ſay no more.“ 

Abſciſſion is a ſpecies of ellipſis, or ſuppreſſion, Scaliger diſlin- 
guithes it from pracilion and ſuſpenſion, 

ABSC1SS1ON, in ſurgery, denotes the act of taking away ſome 
morbid or ſuperfluous part of an edged inſtrument, In this ſenſe 
abſciſſion amounts to the ſame with the Greek anoory, Cowper 
ſpeaks of the abſcillion of a leg, which is more properly called 
amputation. The abſcilſion of the pra puce makes what we call 
circumcilion. Abſciſſion of the eats is a kind of legal puniſhment, 
inflicted on perjury, In ſome countries they alſo practiſe abſeiſ- 
ſion of the noſe on traitors in an army, a puniſhment reputed 
worſe than death. | 

Abſciſſon is more property uſed for the operation of cuttin 
away ſome ſoſt part of the body, when depraved or grown hurtſul. 
In which ſenſeabſciflion differs from amputation, in that the latter 
is of a ſolid or buny part, the former of a fleſhy or membranous 
one] yet they ate ſometimes confounded, We ſay the abſcilfion 
of a nerve, lip, cheek, of the like. Mr. Shipton gives an in- 
ſtance of the abſciſſion of a portion of the itteſtines not being 
mortal, Phil, Tranſ, No. 453. 
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| ABSCONSA, » dark lantern, uſed by the monks at the cere- 
bu 


f burying their dead. 
ABSOLUTE, in a general ſenſe, ſomething that ſlands free | 
In metaphy fics it denotes a being whoſe whole | 


independent. | 
ence does not conſiſt in a mere habitude or relation to another. 


In which ſenſe abſolute ſtands oppoſed to relative or reſpettive, 
Abſolute is more particularly ſtood of a thing which does 
not proceed from any cauſe, or does not ſubſiſt by virtue of any 
other being, conſidered as its cauſe. In which fenſe God alone 
is abſolute. Abſolute in this ſenſe is ſynonymous with indepen- 
dent, and ſtands o d io dependent. Abſolute alſo denotes a 
thing's being free from conditions or limitations. In this ſenſe 
the word is 4 with unconditional, We ſay, an abſo- 
lute decree, abſolute promiſe, abſolute obedience, The covenant 
with Noah was abſolute, and without conditions ; that under the 
goſpel, on condition of faith and obedience. The Antinomians 
alſo hold the goſpel-covenant abſolute, and that Chriſt has pur- 
chaſed our ſalvation, without any conditions to be performed 


us. 
a / Government, that wherein the prince is leſt ſolely 
to his own will, being not limited to the obſervance of any laws, 
except thoſe of his own diſcretion. See GOVERNMENT. 

Anzz0LUTt: Number, in algebra, is the known quantity or 
number which poſſeſſes one entire fide or pert of an equation ; 
being the reftangle or ſolid whoſe root or value is to be found, 
Thus, in the equation aa +164 = 46, the abſolute number is 36 
which is equal toe multiplied by itfelf, and added to 16 times a. 

Assur Equation, in aflronomy, is the gate of the 


| optic and eccentric equations. The apparent nequapty of a 
p 


enet's motion arifing from its not being equally diſtant from the 
eafth at all times, Je called {ts optic Equation, and would ſubſift 
even if the plenet's real motion were uniform: The eccentric 
Inequality is cauſed by the planet's motion being uniform. To 
{llullrate which, eviicelive the ſun to move, or te appear ts move, 
in the elreumference of a elrele, in whoſe centre the earth (4 
placed, It is manifeſt, that, if the fun moves unitormly in this 
eirele, mult appear ts move vniformly ts a (pettater on the 
earth, and in this eale there will be no upHle nor Beventrle equationt 
but f\ppofe the earth 10 be placed out of the centre of the elrele, 
and then, though the ſun's motion ſhould be really uniform, t 
would not appear 16 be fo, being ſeen from the darth and in 
this cafe there would be an ole equation, without an eecemrio 
one. Imagine farther, the ſun's orbit to be not elreular, but 
ellipſe, and the earth in ks ſues Wi be as evident that the fun 
eannat appear to have an unterm motion in fueh elliplet fo that 
his mation will then be (ubjett ta two equations, the aptic and the 
decentrie, foe Syſt, of Asrnonony, Set, XII. Prop, III. 

ABSOLUTION, % die, in the evil law, &, a definitive 
ſontence, whereby a perſon accuſed of any crime is acquitted, 
and declared innocent, Among the Romans, the ordinary mo- 
thod of pronouncin Judgmont was this: aſterthe cauſe had been 
pleaded on boch (ides, the preco uſed the word dixerunt, q. d. 
they have ſaid what they had to ſay : then three ballots were diſ- 
tributed to each judge marked ; and as the majority fell of either 
mark, the accuſed was abſolved or condemned, &c. If he were 
abſolved, the prietor diſmiſſed him with videtur non fecrſſe, or 
jure videtur fecrſſe. | | 

APSOLUTION, in the canon law, is a juridical act, whereby 
a prieſt, as a judge, remits the ſins of ſuch as, upon confeſſion, 
appear to have the conditions requiſite thereto. The Romaniſts 
hold abſolution a part of the ſacrament of penance. The Council 
of Trent, ſeſſ. xiv. cap. iii. and that of Florence, in the decrees 
ed Armenos, declare the form or eſſence of the ſacrament to lie 
in the words of abſolution, * I abſolve thee of thy ſins.” The for. 
mula of abſolution, in the Romiſh church, is abſolute: in the 
Greek church it is deprecatory; and in the churches of the re. 
tormed, declarative. 

Archhiſhop Tillotſon has given his opinion of the uſe and in- 
tent of AnsOLUTION as follows: * this miraculous gift 
of knowing the ſecrets of mens hearts, it ſeems to be very proba- 
ble, that that which is commonly called the Power of the Keys did 
depend. I mean the power 
they who had the privilege of knowing mens heats, might do 
this upon certain grounds, and were ſecured from miſtake in 
the exerciſe of their power upon particular perſons, which the 
prieſts and miniſters of the church now are not, nor can be; be- 
cauſe they cannot ſee into mens hearts, whether they be truly 
nitent, and qualified for forgiveneſs, or not. For I cannot eaſily 
believe, but that thoſe words of our Saviour, Whoſe fins ye remit, 
they are remitted; and whoſe fins ye retain, they are retained; were 
intended to ſignify ſomething more than a mere declaration of the 
promiſes and threatenings ot the goſpel, which any man might 
make, as well as the apoſtles and miniſters of the church. For 
that God will forgive the penitent, and that he will not pardon 
the ſinner, exce repent, is as true from any man's mouth 
apoſtie's. And as to the abſolution of this or that pars 
ticular perſon, t a miniſter, by the (kill and knowledge of 
his proteſſion, is ordinarily and reaſonably preſumed, by virtue 
of his office, to be a better judge of s man's repentance than 
other perſons are, and therefore may, with more authority, and 
_ on ws penitent, declare his judgment and opinion 

9. A. 1. 


* 


remitting or retaining ſins: for* 
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concerning him; yet, not being able ſo ſee into hid heart, he 
be miſtaken concerning him; and if he be, his declari *. 
ſins to be forgiven (that is his abſolution of him) will do him 
no ; and on the other hand, his refuſal to abſolve him, if 
he be truly penitent, will do him no harm us the judgment of 
a ſkilful lawyer is of oe authority, and more ſatisfaftory to 
us, concerning our title to an eſtate, than the opinion of another 
man, who is not of the profeſſion, nor preſumed 0 have the 
like (kill ; but yet, for all this, his judgment does nut aker the 
caſe; and if, in truth, the lew be otherwiſe, our title is ded, 
OUR. the ſkilful man's opinion of the goudneſs of 


The Archbiſhop ſays farther, * That Proteſtants do not make 
the abſolution of the prieſt at all necelſary to the ſorgivenels of . 
ſins, but only convenient for the ſat is fact iom and cumtort of the 
penitent. For which reaſon our church does nut require a formal 
abſolution to be given to the dying penitent, unle(s he himſelf 
deſires it ; Which is a certain argument that, in the j 
our church, the abſolution of the prieſt is not necellury tothe fur« 
giveneſs and ſalvation of the penitent.“ 

The form of abſolution which the Pope gives to crowned heads, 
who have been excommunicated, is briefly this. The Pope is 
ſeated un a high pontifical throne, eretied before St. Peter's 
church, attended by the apuflolical court. The anbaſſadors L 
the excommitnieated princes 8 before this aſſembly, 
throw themlelves at his holinefs's fect, aſking perdon in the 
names of their maſters, and deſiring laden! Then they | 
their hands on the maſs book, and wear by the holy le, 4 
the holy ervellix, obedience to the church. Then the Pope aud 
twelve cardinal pries (ng the MM Cree, ublerving to Nitike the 
«mbaſſalors on the ſhoulder & the beginning of each verſe. The 
ceremony ends with prayers, and the inpeltion of & penanes 
proportivnable to the erime of the perſun abſul ved. 

\BSOLUTISM; the dugina of ee in the 
affair of falvation ; malntained by the Calvinilts, tor which, 
a other duttrines, the Lutheraiis retuſe all unlon them. 

ABSORBENTYS, in a | ſenſe, is uſed tor (ugh thingy 
as have the faculty uf abfurbing of ſwallowing up ethers. Ashes 
are an. abforbent in reſpett of water, though not in the degree 
ſuppoſod by Ariftetle, from whom we derive a vulgar error, tha 
[ * of alhes will Mill abſorb as much water 84 I empty, 
Clover are ſu violent an abſorbent of moiſture, that We are told, 
if care be not taken in the ru. iv keep all Water, wins, 
and the like at a good diſtance from diem, they will drain a eon - 
fderable — 0 * from a caſk, 

M, Hom | @ diſeourſe on @ quantity of seids abſurbed 
by terreſtrial alkalies, wherein he (hows how much acid any 
known alkali will retain, M. de Wi experiment ſur 
aſcertaining the quaneity af water ah ſurbed by plants, Mem, R. 
Acad, Scienc, an. 4700, p. 81, | 

ABORBENTS, in medicine, remedies which, by the ſoſineſs 
or poroſity of their component parts, become proper to ſheathe 
the aſperities of ſharp pungem humours; or o imbibe, or dry 
away, as with a ſponge, ſuperfluous moiftures; and are of divert 
kinds, ſimple, compound, ſaline, cinnabarine, marine, fixed, 
earthy, acid, alkaline, &c, In the Pharmacopeias we meet 
with ſeveral forms of abſorbents; ſuch as the teſtaceous pows 
ders, hartſhorn, coral, crab's eyes and claws, calcined bones, 
burnt ivory, terra ſigillata, and even iron itſelf: alſo divers 
woods; as ſanders, maſtic, guaiacum, ſaſſalras; and divers 
roots, as china, ſarſaparilla, &c. 

Abſorbents, ſays Juncker, conſume the humours without ſu- 
ſing them, and have {ometimes the effett of ſtrengiheners, ſome- 
times of purgatives ; but oftener of calmers, to allay ſermenta- 
tions. They are of uſe for tempering acrimonies ; and, after 
emollients and attenuants, for healing tumors. Some hold them 
necellary for preventing the ill effetts of biners. They are good 
in cardialgias, or heats of the ſlomach, and hiccups. They are 
alſo given in hetties, and other chronical caſes, as coughs, though 
with great caution and reſerve. Abſorbents have alſo their il 
effects, eſpecially if too laviſhly given, being liable to many con · 
— in the viſcera. They are hurtful in the itch, bilious 

evers, dyſenteries, hypochondriacal and hyſteric caſes, quartans, 
&c. They are generally preſcribed as the only remedy for the 
acute diſeaſes of infants, though held by others rather hurtful to 
children, by loading their tender viſcera, and creating obſtruttions 
in the capillaries. Particular kinds of abſorbents have their par- 
ticular effefts: old oyſter-thells are preferred for children: ma- 
gilteries and precipitates are leaſt ſuitable, as being already ſur- 
charged with acids. Abſorbents, ſaturated with acid juices, as of 
citrons, are good in coughs and catarrhs ; — wy with cinna- 
bar, in iſchurias ; with aſtringents, in the diabetes; ſaline, in the 
itch; marine, in chronical difeuſes of the breaſt; in which laſt 
caſe the earthy are hurtful. a0 are ſometimes applied to ulcers : 
but it is to be obſerved, that the inſipid terreſlrevus abſorbents, 
ſuch as coral, &. put into an ulcer, where « bone is carious, 


can have little other effeft than to imbibe the matter of the ulcer: 


if they fall into any cavernule of the corrupted bone, . 

— ſo long — that the matter they * 1 — 
acrid. Lint is an abſorbent which has not this diladvantuge. 
. nne ee * 


8 ehyle in its deſeent from the 


ABS 


The of /an immoderate quantity of crab's eyes, and 
other abſorbent; for the heart-burn, has ſometimes been attended 
with fatal conſequences, See Phil, Tranſ. Ne 459- Sekt. II. 

Van Swieten, in his Comment on Boerhaave's Aphoriſnu, ob- 
und too fine, 


ſerves, that theſe abſorbent powders ought not to be 
{s apt to con- 


but rather left ſomewhat coarſe, as they will b 
crete, and prove dangerous. It is a neceſſary caution to drink 
diluting liquors with them ; alſo to take gentle purges, as well for 
ſome time after they are left off, as during the uſe of! them. Ab- 
ſorbents are much the ſame with what we otherwiſe call driers and 
ſweeteners, Latin writers alſo uſe the word as ſynonymous with 
imbibentia and ſaturantia. The term abſorbent is frequently 
confounded with alkali; alkalies having really the eſſett of ab- 
ſorbents with reſpett to acids. | 

AB8ORBENT Veſſels, a minute kind of veſſels found in animal 
bodies, which attract and imbibe the nutritious and other matters 
brought near their mogghs. Theſe are ſometimes called reſorbent 
veſſels, and — — res. Abſorbent veſſels are 
found in all parts of the body, e pecially where the membranes 
lie open to cavities, as in the mouth, eſophagus, ſtomach, in- 
teſtines, &c. A late author computes no lels than 7,000,000,000 
in one ſquare foot of the ſurface of the ſtomach. By theſe, 
mercury, plaſters, andthe like medicines, externally applied, en- 
ter the hab t of the body, To theſe are alſo owing the inſtantane- 
ous effefls of ſpirits, drams, water, &c: upon the body, The 
like veſſels are alſo numerous in the ſkin, where they are ſup - 
poſed to imbibe the fluid matter floating in the ambient air, and 
convey them into the body. Mortimer. Exerg. Inaug. de Ingreſ. 
Humor. in Corp. 

It has been ſaid that there are no abſorbent veins, and that ab- 
ſorption is performed entirely by the valvular lymphatles. But 
if this were the caſe, we ſhould be continually ſubjett to « hy- 
— n becauſe in the head no valvular lyinphaties are 

ound, 

It is plain that there are abſorbent veins that open into the ca- 
vities of the body, becauſe in the aſcites the extravaſated water {is 
frequently received into the cireulation, and diſcharged by urine 
of floh, Dr. Hunter aſcertains it by the following experiment 
on a living dog i an opening was made in the cavity of his belly, 
and three quarts of wart water 2 and ſeeured | fl hours 
aſter he was examined, and not above four ounces of the water 
remained, For farther ſatisfabtion on this ſubjeft, conſult Hun- 
ter Commentaries, and Dr. Gartity's Obſervations on them, in 
the Medie, Muf. vol. II. p. 869 and alſo Dr. Wilkinſon, Id. 


11. &e. 
n Ablotbenit veſſels are more partleularly uſed for thoſe lafieals 
which open inte the fides of the inteſtinal tube, to {mbibe the 
flomach, and convey It Into the me-. 
ſenterle veins, Naturalifts, as Malphi l Leewenhoeek, De a Hire, 
Ke, ſpeak of the like abſorbents in plants, the fibrous of hal 
roots of which are confidered as U kind of vaſe hene, whic 
attraft and Imbibe the nutritious Julces from the earth. For « eo. 
lous account of theſe veſſels, foe the dy fem of r 
art 111; See, XIV. For the courſe and diſtribution of the 
we foe Plate VI; 
ABSORBING; the aft of ſyeking up or \mbibing another bo 
„ Sir Mage Newton ewe that black bodies abſorb all the ray 
they receive; and 1 thoſe rays of lian, wel impinge again 
f * 1 17 of bodies; ar 74 ed and lu 1 4 1 
my K lgter experiments d obſervations of Houguer, 
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frei Faces: He found, by repeated tHigls on the reflebtion | 
| 10 From the fur face of Walet, 7 of diſfetent pfeces bf etyf. 
jal that 4 eutifideralle 408 of light, When the angles of 
eldenee were Nall, was actually extihguithed: This effekt, he 
obferved; Wis difilhilhed by HHereaſihg the (Reldenee j fy that 
tl an ine finalen td ety fal of above 49. 4% & Very Ar art bf 
the rays was abſurbed; though ſome few were loft, when they 
| perpendicularly on the tefletting furface: Bee his Fraſte 
d Paris 1568: 
ABRORPTION, in the animal @egngrmy, 14 1 for that 
wer whereby the (all pen (fin & of veſſels Imbibe liquors 
8 In the — 1. _ hedies, Nun ne 5 % 
4 inefesſe of diminiſh propurilgny 
— M d, Wit py 
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AGA TI of Ae Earth, u term uſed by Kircher and of 

for the linking 257 e (rafts of Tond b [ane of q 


nean commotions, and many other accidents, Plin tells us 
that in his time the mountain Cymbouus, with the hows of Ku- 
rites, Which flood on its ſide, were wholly abſorbed into the 
earth, ſo that not the leaſt trace of either remained ; and he records 
the like fate of the city Tuntalis, in Magneſia; and after It 
of the mountain Sypelus ; both thus abforbed by u violent 
opening of the earch. Galanis and Garnatus, towns once 


mous in Pheeniels, are recorded to have ſhared the ſame fate 4 
and the vaſt promontory, called Phlegium, in Athiopia, after 8 


violent earthquake, in the night4ime, was not to be leen in the 


morning, the whole having diſappeared, and the earth cloſed 
over it, Theſe and many hiſtories, atteſted by the authors 


of greateſt credit among the ancients, abundantly prove the fact 


in the earlier ages ; and there have not been wanting too many in- 
ſtances of more modern date. Kircher's Mund. Subter. p. 77. 
See EARTH and EARTHQUAKES. 

The mountain Picus, in one of the Molucca Illes, was fo 
lofty, that it appeared at a diſtance as an immenſe column 
reared erett in the air, and ſerved as a latid-mark to ſailors: an 
earthquake in this iſland deſtroyed it ; at one inſtant the whole 
mountain was abſorbed into the bowels of the earth, and no mark 
of its place remained, but a vaſt lake of water, exaktly an- 
ſwering to the ſhape of the baſe of the mountain. A like accident, 
but of a more terrible kind, happened in China, in the year 
1556, when a whole province of the mountainous parts of 
that kingdom was in one moment abſorbed imo theearth, and a 
the towns buried, the whole number of the inhabit ink- 
ing with it, and an immenſe lake of water remaining in its place 
to this time, Of much later date is the deſtruttion of a city in 
the confines of Swiſſerland : but this, though generally ſaid to 
have been ſwallowed up into the earth, was not properly an ab- 
ſorption, for the whole city was buried by the fall of « mountain 


upon it. 


The burning mountains Veſuvius and Errongylus, — 8 | 
their height, the up- 


very high, have, in length of time, loſt half 
at pal havin den r by the burning, and having 


r purt 
fallen into, and been abſorbed by, the under part. And in the 


ear 1646, during a terrible earthquake in the kingdom of Chili, 
everal whole mountains in the Andes diſappeared, and were one 
aſter another wholly abſorbed into the earth. Theſe, and 
a thouſand other accidents of the like kind, prove the truth of 
— — in general; ſome of them leaving level ground in 
the — the things abſorbed, ſome immenſe chaſms and cracks, 
and ſome lakes of freſh or ſalt _— and it may be that many 
immenſe lakes were formed in ages, of which we have no lilſlu- 
ries, by the like abſorptions, 

There are inllunces of iſlands bein produced, though we can - 
not affirm them 4 have appeared in the place of ary which have 
been abſorbed. In the year 46gv an Iſland was raiſed near Bt, 
Michael's, in the Atlatitie Ocean, by fubtetranean fires, which 
threw up flones, and other ſubterranean produfttions, in ſuch 
* that they formed an land of Hive miles in length. 

he mountain raiſed, In one night, in the ſea near Pus soll, is 
another (nflanee of this ſudden produftion of theſe moiintainst 
this appeared after one night's violent ſubterranean gonfllet, and 
lll keeps its place, and 1s. known by the name of Mons Santtus, 

ABSTEMIOUS is pro — underſtood of « perſon who te- 
frains abſulutely from all uſe of wine: It iy compounded of abs; 
from; and-timetum; wine. The hiſtory of Mr. Wood, In the 
Medſe, Tranf, vol, II. p. 8641: art 16; is « very remarkable exerts 
plifleation of the very beneficial alterations which ny by oflotted 
7 the human 1 * by « Arie egurſe of abſtemiotſyeſs, T 

74 ladies; In th bent $ of the republic; were all enjulye 
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of animals; vis, all ky ye net the hoof parted, and dg 1 
wy | 1750 The fat E 1 10 0 that were ori 
dell, war Furbidgen to be enten and the blugd of every Ae 
n general wa pro bited under pain of death; Neither f I 
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NU | pure, beeauie the angel, wha wreſtled with 1 
at anaim touched the hollow af his thigh whieh ace loned 
the finew to ſhrink, hey fained likewih from thoſe animals 


which had been taken by » N and impure beaſt, ſuch a4 
« dog, a woH, « boar, Ne, and from ſuch as died of themſelves, 
Fiſh that have neither fins or ſcales were to be abſlained from us 
impure. are of opinion that this diſtinftion of animoels, 
into clean and unclean, was intended to denote the moral purit 

or impurity which the Hebrews were toendeavour alter, or —* 


A hog, for inſtance, ſignifies gluttonyj « hare, laſeiviouſneſs; | 


and ſo of others, Again, a ſheep denotes gentleneſs ; pigeory 


la · | ſimplicity; andthe like, But many commentators ace o or 


| 


eral animals were declared unclean, and therefore to be 
re br from, only becauſe of ſome qualities in them naturally 
hurtful or pernicious to health, 

Aman \ primitive Chriſtians, ſome denied themſelves the 
uſe of ſuch meats as were prohibited by the law: others looked 
upon this abſtinence with contempt, St. Paul has given his opi- 
nion in this manner: One believeth-that he may eat all things; 
ano her. who is weak, eateth herbs, Let not him that eateth 
deſpiſe him that eateth not. And let not him that eateth not 
judge him that eateth.“ Rom. xiv. 1, 2, g; and 1 Cor. viii. 7, 
and 10. The Council of Jeruſalem, which was held by the 
apoſlles, enjoined the Chriſtian converts to abſtain from meats 
frangled, fiom blood, from fornication, and from idolatry. Ab- 
flinence, as preſcribed by the goſpel, is intended to mortify and 
reſtrain the paſſions, to humb e our vicious natures, and by that 
means raiſe our minds to a due ſenſe of prayer and devotion. But 
there is another ſort of abſtinence, which may be called ritual, 
and conſiſts in abſlaining from particular meats at certain times 
and ſeaſons. 

The Jews are obliged to abſtain from their wives at certain ſea- 
ſons. The ſame is enjoined in the apoſtolical conſtitutions on 
all taſts and * days. The church of England recommends 
certain days of faſting and abſtinence. Abſtinence from fleſh 

has been enjoined by ſtatute ever ſince the Reformation, particu- 
larly on Fridays and Saturdays, and on the vigils, and all com- 
monly called tiſh«days, Vide 2 and Ed w. I, cap. 19. 
like injunctions were renewed under Gueen Elizabeth ; but at the 
ſame time it was declared, that this was done not out of motives 
of religion, as if there were any difference in meats, but in favour of 
the conſumption of ſea-fiſh, and to multiply the number of fiſher. 
men and mariners, as well as ſpare the flocks of ſheep, Vide 3 
— ap, 15+ The great faſt (ſays St. Auguſtin) is to abſtain 

rom 1! . 

Several writers are of opinion, that, before the flood, mankind 
abNained from wine and fleſh ; becauly the Scriptures expreſaly 
mention that Noah, immediately after the deluge, began to plant 
the vine, and that God permitted him to make uſe of animal 
ſix) | whereas he had given to Adam nothing more than the fruits 
ad plants of the earth, This opinion, however, is not univer- 
tal _ learned Interpreters maintain the contrary; and believe 
that mankind, before the deluge, did not deny 
pleaſures of either wine of animal food, 

Tie Phenicians and Aſſyrians, who were neighbours to the 
Jews, hat their ſacred faſts, The Kgyptlans, according to He- 
rodotii, ſacrificed a cow to Ile, after they had prepared them- 
ſelves by falling. He alſo attributes the ſame gutem to the wo- 
menof Cyrene, Among the Athenians, the Kleuflnlan feaſts, as 
well a+ the Thermophores, were attended with us faſtings, 
eſpecl4lly among the women, who pore a whole day fitting on 
the ground in a mourning habit, and without taking the leaſt Tuf- 

tenanes, The Romans had alſo ſettled faſts In honour of Juplier, 
Hiſtorians alla mention wy of a Cefar, Auguſtuh, Veſ⸗ 
pallan; Mare tg Auteliyus, Ne. The Pythagoreans (at leall thofy 
among them wd profeſſed the greateſt perjeftion; and gloried 
in having attained ty the higheſt degree of their maſter's t 4 
ver et ether fleſh or lh 1 thelr abſlaining from whatever hs 

I's Was 4 conſequence of the metermpſyeh * ough it [4 — 
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i WHO, dormouſe, We: are obſerved by reite Fegularly; at e8ftalh 
aan 19 their refpeftive tells, and euncenl thefiſelves From 
light i fume hide themſelves 14 tHe caverns of teck, or Fine 
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helds are divelled of thely flawery furniture, and the trees and 

757 are (tripped of their frulty, what would became of creatures 

uin any ly the produce of the ſpring and ſummer? An 

1 the air 18 grown rigid, and chilled with froſt, what cuy 

1jport theſe tender ſpecies which ate impatient of cold ? Theres 

fore, t prevent the total deſtruttion and * of ſo many 
ſpecies of animale, the author of nature has wiſely provided, that 
creatives, thus bereaved of their food, ſhould be alſo impatient 
of cold, in order to lead them to ſome receſy, where they may 
find ſhelter from danger while the naturs! texture and vicidity 
of their blood diſpoſes it, by « farther degree of cold, to 


become deal, 


4 


be. © 

almoſt ſtagnant in their veſſels j ſo that the cireulation being hard 
carried on, and the animal funRion in a great meaſure laß nded, 
there is no ſenſible waſte or conſumption of parts, but t . 
main in a drowſy neutral ſtate, between life and death; til the 
warm ſun at once recalls them to life, and produces the food ne- 
ceſſary to their exiſtence, by thawing the congealed juices both 
of theſe animals and vegetables. Hence it is no wonder that 
land tortoiſes, dormice, &c. are found as fat and "fleſhy after 
ſome months abſtinence as before. Sir George Ent tells us, 
— Tranſ. No. 194.) that he weighed his tortoiſe ſeveral years 
ucceſſively, at its going into the earth in October, and at its 
coming out again in March, and found that of 41b. 402. it never 
loſt more than an ounce.” 

It is to be added, that, in moſt inſtances of extraordinary hu- 
man abſtinence, related by naturaliſts, there were ſaid to have 
been apparent marks of a texture of blood and humours, much 
like that of the animals above mentioned; though it is no impro- 
bable opinion, that the air itſelf may furniſh omething for nu- 
trition. It is certain there are ſubſlances of all kinds, animals, 
vegetables, &c. floating in the atmoſphere, which muſt be conti- 
nually taken in by reſpiration ; and that an animal body may be 
nouriſhed thereby, is evident in the inſtance of vipers; which, 
if taken when firſt broughtYorth, and kept from every thing but 
air, will grow very conſiderably in a few days. So the eggs of 
lizards are obſerved to increaſe in bulk, after they are produced, 


he | though there be nothing to furniſh the increment but ir alone; 


in like manner, as the eggs or ſpawn of fiſhes grow and are nou- 
riſhed with the water, 

AnTINENCE, in phyſic, is aterm of very extenſive ſignifica. 
tion, for it implies a privation of all ſucculent aliments. Though 
abſtinence is not ſufficient for the cure of diſeaſes, yet it greatly 
aſſiſts the operation of medicines, and is a preventative againſt a 
multitude of dangerous diſorders, Several writers relate extra- 
ordinary cures performed by it, and in protrafting the term of 
human life. The noble Venetian, Croharo, after every method 
had been tried in vain, and his life was deſpuired of when he 
was no more than forty years of age, recovered his former healih, 
and lived to near an- hundred years old, by the (ole effeft of ab- 
ſiinence, as he himſelf tells us in « buok he publiſhed on that ſub. 
eff, It le, Indeed, ſurpriging to What a great age the primitive 

ritians of the eaſt, Who retired from perſecution into the de- 
ſerts of Arabla and Egypt, lived, healthful and ehearful, on a 
very little food, Callan aſſures us, that the common allowanee 
for twenty-four hours, was only twelve ounces of bread, and 
mere water, He adds, that, with this ſparing dlet, $t. Anthony 
lived an hundred and five years; Jaimes the Hermit, one hun- 
dred and four z Arſenius, tutor to the emperor Arcadius, an hun- 
dred and twenty j gt. Epiphanius, an hundred and feen! Sime. 
on, the Siylite, an hundred and twelve and Romauld; an hun- 
dred and twenty: Nor need we have recourſe to the eaſtern 
Chriſtians for examples, flnee the hiſtory of our own eountr 
wenidhes us with ſome eyen ſuperior to thoſe already teelted, 

vehan relates, that one Laurence preſerved his life to an hun» 
dred and forty years by temperance and labour 1 and Spot fw od 
mentions one Kentingem; afterwards called gt. Mon or Mun» 
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Ans rRAct, in literature, denotes a ſeleſtion of the beauties, 
or particular and moſt ſtriking paſſages, of an author, without 
any abridgement of the paſſages fo ſeletted ; as is a book en- 
titled The Flowers of Literature, which contains ab{lratts from 
Pope, Swift, Watts, Sterne, &c. &c. 

ABSTRACTION, in general, the art of abftrafting, or the 
ſlate of being abſlrafied, 

ApsTRACTION, in metaphyſics, the operation of the mind 
when occupied by abſtract ideas, A large oak fixes our attention, 
and abſlratts us from the ſhrubs that ſurround eit, In the ſame 
manner @ beautiful woman, in a crowd, abſl tracts our thoughts, 
and engroſſes our attention folely to herſelf, Theſe are examples 
of real abſtraftion i. when theſe, or any others of a ſimilar kind, 
are recalled to the mind, after the objects themſelves are remover 
from our ſight, they form what they call 2% rad ideas ; or the 
mind ie ſaid to be employed in abſlraft idens. But the power of 
* is not — to objetts that are ſeparable i" reality 
us as mentally ; the (ze, the figure, and the colour of u tree 
are inſeparably connefted, and cannot exiſt independent of each 
other, and yet we can mentally confine our obſervations to an 
one of theſe properties, negledt ng, or «bſtratting from, the reſt, 

Abſtrattion is chiefly employed theſe three ways, Firſt, when 
the mind conſiders any one part of a thing in ſome reſpett diſtintt 
from the whole ; as a man's arm, without the conſideration of 
the reſt of the body, Secondly, when we conſider the mode of 
any ſubſtanse, omitting the ſubſtance * or when we ſepa- 
rately conſider ſeveral modes which ſubliſt together in one ſub. 


je, This abſtrafttion the geometricians make uſe of when th 


conſider the length of a budy ſeparately, which they call a /ine, 


- omitting the conſideration of its breadth and thickneſs, Thirdly, 


it is by abſtraftion that the mind forms general or univerſal ideas, 
omitting the modes and relations of the particular objetts whence 
they are formed, Thus, when we would underſtand a thinkin 
being, in general, we gather from our ſelf.conſciouſneſs what it is 
tot lunk; and, omitting thoſethings which have a particular relation 
toour own minds, oy to the human mind, we conceivea thinking 
being in general. Ideas formed in this manner, which are what we 
properly call 4 rad ideas, become general 2 — of all 
objefls of the ſame kind, and their names applicable to whatever 
exiſts conformable to ſuch ideas. Thus, the idea of colour that 
we receive from chalk, ſnow, milk, &c. is a repreſentative of all 
that kind; and has a name given it, whiteneſs, which ſignifies the 
lame quality wherever found or imagined. 

The late ford Bolingbroke controverted the exiſtence of abſtraft 
deas: and Mr. Hume, in his Eſſays, aſſerts, that it is unintelligible 
and abſurd to conclude, that the ideas of primary qualitics are ob- 
tained by abſtraftion; and he has purſued Berkeley's reaſoning to 
an extent, which he himſelf never intended, and repreſented all 
his —— as merely ſceptical, becauſe they admit of no 
* anſwer, and produce no conviftion.” He concurs with Dr, 
Berkeley in denying the exiſlence of matter; and advances a ſtep 
farther, maintaining that the ſoul is merely a bundle of percep- 
tions, that there is nothing in the univerſe but impreſſions and ideas. 

Some late Scotch writers, (Doctors Reid, Beattie, and Oſwald,) 
with a view of obviating thoſe ſceptical inferences, which had 
been deduced from the principles of Mr. Locke, have, in oppo- 
ſition to theſe, offered a new ſyſtem reſpetting the nature and 
origin of our ideas. | 

e ſhall only add, that abſtrafting, on the common ſyſtem, 


is no more than generalizing: it is making one thing ſland for 


an hundred, by omitting the conſideration of the differences be- 
tween them: it is taking ſeveral differents, i. c. different com- 
binations, ſetting aſide the peculiarities in each, and conſidering 
only what is found alike in all. Thus it is that I ſay, I love my 
friend, love my miſtreſs, love myſelf, my bottle, my book, my 
eaſe, &c. Not that it is poſſible 1 ſhould have the ſame perception 
with reſpetto ſo many different ſorts of things, things that land 
in ſuch different relations to me; but only that, there appearing 
ſomething in them all that bears a reſemblance to the reſt, in ſome 
circumſtance or other, I chooſe to expreſs all by one name, love. 
For if I conſider the tendency and effefts of them all, I ſhall find 
they lead me very different ways, to very diſſerent actions. All 
the analogy there is between them, is a ſort of pleaſure or ſatis- 
faftion, ariſing” upon the application of the particular objett to 
its proper organ, or ſenſe. e abſtratt idea of love, then, will 
terminate in the idea of pleaſure : but it is certain there can be no 
idea of pleaſure without a thing pleaſant to excite it. Any othet 
abſlraft idea of pleaſure will amount to no more than a view or 
— — of che circumſlances wherewith our pleaſures have 

en attended; but theſe are mere externals, foreign to the plea. 
ſurable ſenſation itſelf, which nothing but an objett applied in 
ſuch and ſuch a manner can excite. Jo ſuppoſe an idea of plea. 


| Ture produced indirefly, by any other than by the proper cauſe, 


is as abſurd as to ſuppoſe an idea of ſound, produced - without a 
ſonotous objef, mind has no power of making any ideas, 
call them What you will, whether ab/{re@ of concrete, of gene. 
ral ut particular? its uftivity goes uo farther than to the per. 
ceiving of ſuch as are preſented to it ſo that its aktion is really 
ho oy than : degree of 2 be 

r. Price, in his Review of the princips! Queſtions and Dif. 
Keulties it Morals, p. 44 4 Dr. Cudworth! in $ extettial and im. 


mutuble Motality, book 4 ; Dr. Campbell, in his Philoſophy of 
Rlictoric, vol. 8, 2 10g ; as well as Mr. Locke and Dr. Berke« 
* 


ley, have ſeverally given very accurate deſcriptions of Ab- 
ftrattion, both generally and particularly. 

ABSTRACTITIOUS, or AnsTRACTIVE, is applied by 
ſome modern chemiſts to a ſpirit drawn from vegetables without 
ſermentation. In which ſenſe abſtrattitious ſpirits are ſynony- 
mous with natural ſpirits, and ſtand oppoſed to fermentative ur 
artificial ones, Such ſpirits are — red from plants, 
which abound in volatile falt. The Itious ſpirit of Icurvy 
grals is preferred to that procured by fermentation. All the na- 
tive ſpirits of arvinatic plants are called abſirattitious, 

ABSTRUSE, ſomething deep, hidden, concealed, or fur re- 
moved from common apprehenſions, and therefore not catily un- 
derſtood j in oppoſition to what is obvious and palpable. Thus 
metaphyſics is an abſlruſe ſcience; and the dufrine of Aluxions 
and the method de maximus ot minimis, ate ubſlruſe points of 
knowledge, 

ABSURD, Abſurdum, « term applied to any uftion or ſenti. 
ment that contradicts or runs counter to ſome evident truth, 
Thus « propoſition would be abſurd, that ſhould afhrm that two 
and two make five; or that ſhould deny them to make four, 
The logicians and mathematicians have « way ol proving the 
truth of « propoſition, by ſhewing that the contrary is abſurd. 
This they call redudlio ad ab/urdum, or urguing ex % de. 
Euelid, 5. his Elements of Geo 4 Sir Iſaae Newton, in his 
Theory of the Solar Syſtem; and Dr. Watts, in his Logic, have 
had recourſe to this method of reaſoning, and with great eſlett 
upon partieular occaſions, 

ABSURDITY/7 a kind of error or offence againſt ſome evi. 
dent or generally allowed truth or principle. The ſchoolmen 
make two ſpecies of eb/urdities ; the one abſolute, ann, which 
contradifts the common ſenſe of mankind z the other relative, 
ru, Which gives the lie to ſome one or more philoſophers or 
perſons of great weight and authority, In this ſenſe the dotirine 
of a vacuum is an abſurdity, as being contrary to Ariſlotle; and 
that of a plenum, as being contrary to Sir Iſaac Newton, In ef- 
fe, there is ſcarce one truth of any moment that is not an 
abſurdity in this ſenſe, as being repugnant to the ſyſtem of ſome 
ſeft or party. As reaſon confiſts in the due uſe of names and 
words, Lai, conſiſts in the abuſe of them. 

Hobbes aſſigns abſurdity as a privilege peculiar to man, and 
which no other creature is capable of. He adds, that of all 
men, thoſe called philoſophers are moſt expoſed to it. Whence 
the ſaying of Cicero, There is nothing ſo abſurd but has been 
ſaid by a philoſopher: Nikhil tam abſurde dici poteſt, quod non 
dicatur a philoſpho The reaſon ſeems to be, that of all men 
they reaſon and diſcourſe moſt. Yet a nearer and more oppoſite 
cauſe may be aſſigned, viz. their negleR, at ſetting out, to de- 
fine the terms they make uſe of, i. e. to aſſign the preciſe idea 
each is made to repreſent : which is much like a man's under. 
taking to number, without knowing the value of the numeral 
hgures ; reaſoning, according to the author firlt cited, being no 
other than computing. 

Divers abſurdities alſo ariſe from the wrong connecting of 
names into propoſitions : as firſt, when the names of bodi 
are applied to accidents, or the names of accidents to bodies ; 
as in that propoſition, ** faith is infuſed or inſpired :” ſince 
nothing is either fuſible, or inſpirable, but body: and the ſame 
abſurdity the Carteſians fall into, when they make extenſion to 
conſtitute body, &c. Secondly, when the names of accidents, 
inherent in external bodies, are attributed to accidents of our 
own bodies; as when it is ſaid, that colour is in the objett 
found in the air, &c. Thirdly, when the names of bodies are 
attributed to words, or conceptions ; as is done by thoſe who 
aſſert that there are univerſal things, that animal is a genus, &c. 
Fourthly, when the name of accidents are given to words, 
and propoſitions ; as when it is ſaid, that the definition is the 
nature of the thing, or a perſon's command is his will. Filthly, 
when, in lieu of proper words, metaphors and tropes are made 
uſe of; as, the way leads to ſuch a place; the proverb ſays this 
or that; which, though allowable on ordinary occaſions, yet is 
of miſchievous conſequence in reaſoning and ſearching aſter 
truth, Laſtly; when names are taken at random, and uſed with- 
out meaning, as tranſubſtantiation, conſubſtantiation, entelechia, 
&c. He that can avoid theſe rocks, will not eaſily fall into an ab- 
lurdity, except in a very long chain of reaſoning, when he may 
be ap to forget ſome propoſitions before laid down. Hobb. Lev. 


. 1. C. . . 22, 6 
ABSYNTHIUM, of ABSINTHIUM, a medicinal plant, of 
conſiderable efficacy wo of a bitter and ſlomachic, com- 
monly called Wormwood. 

ABUNDANT Number, in arithmetic, is a number, the ſum 
of whoſe aliquot parts is greater than the number itſelf. Thus the 
aliquot parts of 19, being 1, 2, g, 4, and 6; they make, when 
added together, 16. An abundatit number is oppoſed to a defi- 
cient number, or that which is —— than all its aliquot parts 
taken together; a 14, Whoſe alſquot. ports are 1, 9, and 5, 
which make no more than ten t and to & per fett number, or otic 


to which its aliquot paris are equal f 86 C, Whoſe aliquot parts ate 
i, v | | 
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ABUSE, an irregular uſe of a thing, or the introdueing of 


fomething contrary to the true intention thereof, The word is 
compounded of ab, from, and /, uſe. In grammar, to apply 
a word abuſively, or in an abuſive ſenſe, is to miſapply or pervert 
its meaning. Words being the medium through which perſons 
communicate their diſcoveries, reaſonings, and knowledge to 
each other, he who uſes them improperly, though he does not 
corrupt the fountain of knowledge, commits abules in language, 
and may therefore be conſidered as an enemy to the improvement 


of learning. 

ABUTTAL, AnnuTALs, ABUTALS, among law-writers, 
denote the buttings or boundings of a piece of land; expreſſing 
on what other lands, highways, or the like, the ſeveral extremes 
thereof do abut, or terminate. In this ſenſe the word is ſome- 
times alſo written corruptly abbutals, or abutals, In old ſurveys, 
we often find them ca leq headlands. Abuttals amount to the 
fame with what Latin writers call capita ; Marculſus, frontes ; 
the French, bouts, In Coke, the plaintiff is ſaid to fall in his 
abuvals that is, in ſetting forth how the land is bounded, 

ABYSS, in a general ſenſe, denotes ORIG Heng, and, 

reck, ac 
eompounded of the privat ive a, and Sugee, bottom j q. d. without 
« bottom., We ſay, the abyſs of a mountain, an abyſs of waters, 
the great abyſs, the Moſaic abyſs, an unfathomable abyſs, &c. 

Ab vis, in « more particular ſenſe, denotes a deep maſs, or 
fund of waters. In this ſenſe the word is particularly uſed in the 
Septusgint, for the water which God created at the beginning 
with the earth, which encompaſſed it round, and which our 
tranſlators render by the deep, Thus it is that darkneſs is ſaid to 
have been on the face of the aby/7, 

Anyss is alſo ufed for an immenſe cavern in the earth, where 
God collected all thoſe waters on the third day, which, in our 
verſion, is rendered the deep, and elſewhere the great deep. 

Dr. Woodward has made ſeveral obſervations and conjeftures 
with reference to this great abyſs, in his Natural Hiſtory of the 
Earth. He aſſerts, that there is a vaſt collection of waters enclo- 
fed in the bowels of the earth, conſtituting a huge orb in the in- 
terior or central parts of it; and over the ſurface of this he 

ſes the terreſtrial ſtrata to be expanded. This, according 
to him, is what Moſes calls the 2 deep, and what moſt au- 
thors render the great aby. That there is ſuch an aſſemblage 
of waters lodged in the — of the earth, is confirmed by abun- 
dance of oblervations. See EARTH and DELUGE. 

The water of this vaſt abyſs, he aſſerts, does communicate 
with that of the ocean, by means of certain hiatuſes, or chaſms, 

betwixt it and the bottom of the ocean: and this and the 
abyſs he _— to have one common centre, around which the 
water of both is placed ; but fo that the ordinary ſurface of the 
abyſs is not level with that of the ocean, nor at ſo great a diſtance 
from the centre as the other ; it —_ forthe moſt part, reſtrained 
and depreſſed by the ſtrata of earth lying upon it : but wherever 
thoſe ſtrata are broken, or are ſo lax and porous that water can 
pervade them, there the water of the abyſs aſcends, fills up all the 
clefts and fiſſures into which it can get admittance, and faturates 
alt the imerſtices and pores of the earth, ſlone, or other matter, 
all round the globe, quite up to the level of the ocean. 

The exiſtence of an abyſs, or receptacle of ſubterraneous wa- 
ters, is controverted by Camerarius, and defended by Dr. Wood- 
ward, chiefly by two arguments: the firſt, drawn from the vaſt 
quantity of water which covered the earth in the time of the de- 
luge: the ſecond, from the conſideration of earthquakes, which 
he endeavours to ſhew are occaſioned by the violence of the wa- 
ters in this abyſs. A great partof this terreſtrial globe has been 
frequently ſhaken at the ſame moment : which argues, that the 
waters, which were the occaſion thereof, were co- extended with 
that part of the globe. There are even inſtances of univerſal 
earthquakes ; which ſhew that the whole abyſs muſt have been 
agitated ; for ſo general an effect muſt have been produced by as 
general a cauſe ; and that cauſe can be nothing but the ſubterrane- 
ous abyſs. For the true cauſe of earthquakes, ſee EARTHQUAKE. 

- The abyſs is no nſeleſs thing; when once eſtabliſhed, it ſerves 
to folve ſeveral difficult phenomena; as the origin of ſprings and 
rivers; the level maintained in the ſurface of different ſeas, and 
their not overflowing their banks. To the effluvia emitted from 
this abyſs, ſome even attribute all the diverſities of weather, and 
changes in our atmoſphere ; and, what is more, the origin of eve 
thing in the earth, or on its ſurface. Dr. Woodward has an epiſtle 
on the economy of the great abyſs hid in the bowels of the 
earth, and the perpetual eommunication between it and the at- 
moſphere. Ray, and other authors, ancient as well as modern, 
fuppoſe a communication between the Caſplan Sea and the ocean, 
by means of a ſubterrareant abyſs ; and to this they attribute it, 
that the Caſpian doey not overflow, notwithſtanding the great 
number of —_ rivets it receives ; of which Kempfer reckons 
above fifty in the compaſs of ſixty miles. But the daily evapora- 
nion may be ſufficient for this purpoſe. See EVAPORATION, 
Ss, ani Spa ine, | 

The different arguments concerning this ſubjeRt may be ſeen, 
eollefted, and 7 ** in Cockburn's Enquiry Into the Truth 
and Certainty of the Moſale Deluge, p. 97t, Ke. After all, how 
ever, this N theoty of a central abyſs is far from being 
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demonſtrated ; it will, perhaps, in ſeveral reſpeAQs, appear incott« 
ſiſtent with ſound pbilofophy, as well as — to the phe- 
nomena of nature. In particular, if we believe any thing like 
eleftive attraftion to have prevailed in the formation of the earth, 
we muſt believe that the ſeparation of the chaos proceeded 
from the union of ſimilar particles; It is certain that reſt is ſa- 
vourable to ſuch operations of nature. As, therefore, the cen- 
ttal parts of the earth were more immediately quieſcent than 
thofe remote from the centre, it ſeems abſurd to ſuppoſe that the 
heavier and denſer bodies gave place to the more light and fluid; 
that the central part ſhould conſiſt of water only, and the more 
ſuperficial part of a cruſt or ſhell, Vid. Whitehurſt's Enquiry 
into the original Formation of the Strata, &c. Hiſt. of the Earth, 
Journal de Scavans, tom. g8. p. 505 Memoirs of Literature, 
vol. N. p. 10, &e. Holloway 's Introduftt. to Woodward's Hiſt, 
of the Earth. Atta Euruditorum 1727, p. 313, Phyſico Theo- 
lch: Diſe. II. See Dre. 

BY is alſo uſed to denote the cavernous belly of a hollow 
mountain, In which ſenſe Mr. Tournefort deſcribes the abyſs 
of mount Ararat as a horrible ſpeCtacle, 

Anyss, in the Septuagint verſion of the Old "Teſtament, im- 
plies a great deep ; as in the old tramlations, the word has 
rendered,“ and darkneſs was on the face of the abyſs;" i. e. the 
2 deep Which the tranſlators of the Engliſh bible have ren- 

ered deep only, 

Anvss is alſo uſed to denote hell, in which ſenſe the word is 
N with Barathrum, Erebus, and Tartarus ; in the Eng- 
liſh bible, “ the bottomleſs pit,” Cruden's Concordance, 

ABYss is alſo uſed metapharically, for a thing not to be 
known or comprehended, on account of its immenſe extent or 
profundity, In which ſenſe it coincides with ſecret, inſerutable, 
incom rhenſible &c, The judgments of God are called a 
FACACIA, in botany, Egyptian Thorn, or Binding Bean Tree, 
the name of a genus of trees, the charatters of which are theſe ; 
the flower conſiſts only of one leaf, and is of the funnel-faſhioned 
kind, and uſually contains a great number of ſtamina ; and the 
flowers are commonly collected in cluſters, or little heads: the 

itil ariſes from the bottom of the flower, and finally becomes a 
liquoſe fruit, divided into ſeveral hollows, and containing a 
number of roundiſh ſeeds. The acacias belong to the polyandria 
claſs of Linnæus. The ſpecies of acacia enumerated by Mr » 


| Tournefort are twelve; and by Mr. Miller, twenty-two. The 


—_—_— Pepper of Matthiolus ſeems to belong to this genus 
of plants. 

e flowers of the acacia are uſed by the Chineſe in making 
that yellow which we ſee bears waſhing in their ſilks and ſtuffs, 
and appears with ſo much elegance in their painting on paper. 
The method is this: They gather the flowers before they are 
fully open: theſe they put into a clean earthen veſſel over a gen- 
tle heat, and ſtir them continually about, as they do the tea- 
leaves, till they become dryiſh, and of a yellowiſh colour : then 
to half a pound of the flowers they add three ſpoonsful of fair 
water, * after that a little more, till there is 7 enough to 
hold the flowers incorporated together: they boil this for ins 
time, and the juice of the flowers mixing with the water, it 
becomes thick and yellow : then they take it from the fire, and 
ſtrain it through a piece of coarſe filk. To the liquor they add 
half an ounce of common allum, and an ounce of calcined oyſ- 
ter-ſhells, reduced to a fine powder. All is then well mixed 
together; and this is the fine laſting yellow they have ſo lo 
uſed, The dyers of large pieces ule the flowers and ſeeds o 
the acacia for dying three heren ſorts of yellow. They roaſt 
the flowers as before obſerved ; and then mix the ſeeds with 
them, which muſt be gathered for this purpoſe when full ripe. 
By different admixture of theſe they give the different ſhades of 
colours; only for the deepeſt of all, they give a ſmall mixture 
of Braſil wood. | 

Mr. Geoffroy, with 2 attributes the origin of 
bezoar to the ſeeds of this plant; which being brouſed by cer- 
tain animals, and vellicating the ſtomach by their great ſourneſs ' 
and aſtringency, cauſe a condenſation of the juices, till at length 
they become coated over with a ſtony matter, which we call 
bezoar, of bezoard. 

ACAC1A, in the materia medica, the inſpiſſated juice of the un- 
ripe fruit of the — Nilotica. This juice is brought to us 
from Egypt, in roundiſh maſhes, wrapt up in thin bladders. It 
is outwardly of a deep brown colour, incliningto blatk ; inwardly 
of a reddiſh or yellowiſh brown ; of a firm conſiſtence, but not 
very dry. It ſoon ſoftens in the mouth, and difcovers a rough, 
not diſagreeable taſte, which is followed by a ſweetiſh reliſh. 
This inſpiſſated juice etitirely diſſolves in Watery liquors ; but is 
ſcarce ſenſibly ated on by reftifled ſpirit. Acacia is a mild 
aſtringent medicine, The dans give it in ſpitting of blood, 
in the quantity of « dram, diffolved in any convenient liquor 
and repeat this doſe gecaſionally, They likewiſe employ it in 
collyrſa for 1571 the eyes, and in gargariſins for quinſeys, 
Among us, it Is little othetwiſe uſed than as an ingredient in 
mithridate and therlacd, and is rarely met with in the ſhops 
What is uſually ſold for the N desc la, is the Infpiſſi ed 
Julee of unripe flees 1 this Is 4 heaVier, of « darker —_— 
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and ſomewhat ſharper taſte, than the true ſort. Yee the next 
article 


German ACAC1A, the juice of unripe ſloes inſpiſſated nearly to 
drineſs over a gentle fire, care being taken to prevent its burn- 
ing. It is moderately aſtringent, ſimilar to the Egyptian acacia, 
for which it has been commonly ſubſtituted in the oy It is 
given in fluxes, and other diſorders where ſtyptic medicines are 
indicated, from a ſcruple to a dram. ee 

ACADEMICS, or AcADbEMISTSs, a denomination given to 
the cultivators of a ſpecies of philoſophy originally derived from 
Socrates, and"afterwards illuſtrated and enforced by Plato, who 
taught in a grove near Athens, conſecrated to the memory of 
Academus, an Athenian hero ; from which circumſtance this phi- 
loſophy received the name of academical. Before the days of 
Plato, philoſophy had in a great meaſure fallen into contempt. 
The contradictory ſyſtems and hypotheſes which had. ſucceſſively 
been. urged upon the world were become ſo numerous, that, 
from a view of this inconſtancy and uncertainty of human opi- 
nions, many were led to conclude, that truth lay beyond the 
reach of our comprehenſion. Abſolute and univerſal ſcepticiſm 
was the natural conſequence of this concluſion. In order to re- 
medy this abuſe of philoſophy, and of the human faculties, Plato 
laid hold of the principles of the academical philoſophy; and, in 


his Phædo, reaſons in the following manner. If we are unable 


to diſcover truth, (ſays he, ) it muſt be owing to theſe two cir- 
cumſtances ; either there is no truth in the nature of things; or 
the mind, from a defect in its powers, is not able to ap rehend 
it. Upon the latter ſuppoſition, all the uncertainty and fluctu- 
ations in the opinions and judgments of mankind admit of an eaſy, 
ſolution. Let us therefore be modeſt, and aſcribe our errors to 
the real weakneſs of our own minds, and not to the nature of 
things themſelves. Truth is often difficult of acceſs : in order 
to come at it, we muſt proceed with caution and diffidence; 
carefully examining every ſtep ; and, after all our labour, we 
ſhall frequently find our greateſt efforts diſappointed, and be 
obliged'to confeſs our ignorance and weakneſs,” 

Labour and caution in their reſearches, in oppoſition to raſh 
and haſly deciſions, were the diſtinguiſhing charatteriſtics of the 
diſciples of the ancient academy, A philoſopher, poſſeſſed of 
theſe principles, will be ſlow in his progreſs; but WII ſeldom fall 
into errors; or have occaſion to alter his opinion after it, is once 


formed. Vanity and precipitance are the great ſources of ſcepti- 


ciſm : hurried on by theſe, inſtead of attending to the cool and 
deliberate principles recommended — academy; ſeveral of our 
modern philoſophers have plunged themſelves into an abſurd and 
ridiculous kind of ſcepticiſm, They pretend to diſcredit ſubjefts 
that are plain, ſimple, and eaſily comprehended ; but give pe- 


remptory and deciſive judgments upon things that evidently exceed 


the limits of our capacity, Of theſe Berkeley and Hume are the 
moſt conſiderable. Berkeley denied the exiſtence of every thing, 
excepting his own ideas. Mr, Hume has gone a ſtep farther, and 

ueſtioned even the exiſtence of ideas; but at the ſame time 
has not heſitated to give determined opinions with regard to 
eternity, providence, and a future ſtate, miraculous interpoſitions 


of the Deity, &c. ſubjetts far above the reach of our faculties. In 


his Eſſay on the academical or ſceptical Philoſophy, he has con- 


founded two very oppoſite ſpecies of philoſophy. After the days 
of Plato, indeed, S of the firſt academy were g fly 
corrupted by Arceſilas, Carneades, &c. This might lead Mr. 
Hume into the notion that the academical and ſceptical philoſo- 
phy were ſynonymous terms, But no principles can be of a 
more op fe nature than thoſe which were inculcated by the 
old academy of Socrates and Plato, and the ſceptical notions 
which were propagated by Arceſilas, Carneades, and the other 
diſciples of the N academies. 8 

ACADEMICS, or rather ACADEMISTS, is alſo uſed among us 
for the members of the modern academies, or inſtituted ſocieties 
of learned perſons. ERR 1 

ACAD , ACADEMIA, in antiquity, a fine villa, or plea- 
ſure- houſe, ſituate in one of the ſuburbs of Athens, about a mile 
from the city; where Plato, and the wiſe men who followed him, 
held aſſemblies for diſpute and philoſophical conference ; and 
which gave the denomination to the ſett of Academics. It took 
its name academy, from one Academus, or Ecademus, a citizen 
of Athens, to whom it originally belonged, and who uſed to have 

mnaſtic ſports or exerciſes therein, He lived in the time of 
Pheſeus. Some miſtakenly derive his name and origin from Cad- 
mus, the Phœnician, as being the firſt who introduced learning. 
and the uſe of letters, among the Greeks. The academy was 
farther improved and Walde; by Cimon, with fountains, trees, 
ſhady walks, &c. for the convenience of the 2 and 
men of learning. who here met to confer, diſpute, &c. Hip- 
parchus, the ſon of Piſiſtratus, built a wall round it: and in or- 
5 defray the charges, laid ſo heavy a tax on the people, that 


- ever aſter hs ("uf T4X40v was uſed proverbially for any expen- 
t 


live. buſineſs. was. alſo the burying place of illuſtrious per- 
lona, who had deſerved well of the republic. Here it was that 
Plato taught his Philoſophy ;, and from him all public places, 
deftined for the aſſemblies of the learned and ingeniqus, have 
heen ſince called academies, Sylla ſacrificed the delicious groves 
and walks of the academy, Manied by Cimon, to the laws of 


| 
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war and employed thoſe very trees to make machines where: 
with to batter the city. Cicero alſo had a villa, or country, re- 
tirement, near Puzzuoli, which he called by the ſame name, 
academia ; where he uſed to entertain his philoſophical friends. 
It was here he compoſed his Academica 2 and his 
books De Natura Deorum. | 
ACADEMY is more frequently uſed among the moderns for a 
regular ſociety, or company of learned perſons, inſtituted under 
the protection of a prince, for the cultivation and improvement 
of arts and ſciences. Some authors confound academy with uni- 
verſity ; but though much the ſame in Latin, they are very dif. 
terent things in Engliſh. An univerſity is properly a body com- 
poſed of graguates in the ſeveral faculties ; of profeſſors, who 
teach in the E ſchools; of regents, of tutors, and ſtudents, 
who learn under them, and aſpire likewiſe to degrees. Where« 
as an academy is not intended to teach or profeſs any art, ſuch as 
it is, but to improve it: it is not for novices to be inſtructed in, 
but for thoſe that are better informed ; for perſons of diſtinguiſh« 
ed abilities to confer in, and communicate their lights and diſ- 
coveries to each other. for their mutual benefit and improvement. 
The firſt academy we read of, was eſlabliſhed by Charlemagne, 
at the motion of Alcuin ; it was compoſed of the chief wits of 
the court, the emperor himſelf being a member. In their acade- 
mical conferences every perſon was to give an account of what 
ancient authors he had read ; and each of them aſſumed the name 
of ſome ancient author, who pleaſed him moſt, or ſome cele- 
brated perſon of antiquity., Alcuin, from whole letters we learns 
theſe particulars, ook that of Flaccus, the ſurname of Horace; 
2 young lord, named Augilbert, took that of Homer; Adelard, 
biſhop of Corbie, was called Auguſtin ; Riculfe, biſhop of Mentz, 
was Dametas ; and the king himſelf, David. This ſhows the 
miſtake of ſome modern writers, who relate, that it was in con- 
formity with the genius of the learned men of thoſe times, who 
were great admirers of Roman names, that Alcuin took the name 
of Flaccus Albinus. 
ROYAL ACADEMY of Arts, was inſti:uted in London, for the 
encouragement of deſigning, painting, ſculpture, &c. &c. in tho 
year 1768, The academy is under the immediate patronage of 
the king, and under the direction of forty artiſts ob the firſt rank 
in their ſeveral profeſſions. It furniſhes, in winter, living mo- 
dels of different charafters to draw after; and in ſummer, mo- 
dels of the ſame kind to paint after. Nine of the ableſt acade- 
micians are annually eletted out of the forty, whoſe buſineſs is 
to attend by rotation, to ſet the figures, to examine the per- 
formances of the ſtudents,and to give them neceſlary inſlruttions. 
There are likewiſe four proſeſſors of painting, of architecture, of 
anatomy, and of erſpeftive, who annually read public lectures 
on the lubjetts of their ſeveral departments; beſide a preſident, a 
council, and other officers. The admiſſioto this academy is 
free to all ſtudents properly qualified to reap advantage from the 
ſtudies cultivated in it; and there is an annual exhibition of 
paintings, ſculptures, and deſigns, open to all artiſts of diſtin- 
uiſhed merit: by which means, it is 82 the expences are 
upported, as there is no known fund for the purpoſe ; together 


— 


with variety of valuable publications forthe promotion of the (tu. - 


dy of the polite arts : among which are a number of architedtural 
works, as thoſe of Palladio, Inigo Jones; the Ruins of Palmyra 
and Balbec, by Wood ; the Ruins of Athens, by Stewart; Spa- 
latro, the Diocleſian Palace, by Robert Adams; the Ionian An- 
tiquities, collected by Parrs of the Diletanti Society; the Ruins 
of Fœſtum: and many foreign publications imported ; all which 
artiſts of the preſent day ſeize with avidity for their improve- 
ment; which certainly is a means of eſt T- in them true 


principles, and correct taſte ; together with the uperior advan- 


tages of the experimental knowledge of the art by public buil- 
dings, new ſquares, ſtreets, bridges, &c. carrying on in and about 
the metropolis, with ſo much judgment and alacrity ; all which 
cannot fail to render England the firſt ſchool of architectural ſtud 
in the known world. Hono remiums for deſign in archi- 
tefture are alſo given; and c . ſent to Rome to compleat 
their ſtudĩes, free of expence. 

American ACADEMY of Arts and Sciences was eſtabliſhed in 
1780, by the council and houſe of repreſentatives of the province 
of Maſſachuſett's Bay, for promoting and encouraging the know- 
ledge of the antiquities of America, and of the natural hiſtory 
of the country ; to determine the uſes to which its various natu- 
ral productions may be applied; to promote and encourage me- 
dicinal diſcoveries, mathematical diſquiſitions, philoſophical en- 
quiries and experiments; aſtronomical, . and geo- 
Tn obſervations ; and improvements in agriculture, manu- 
attures, and commerce; and, in ſhort, to cultivate every art 
and ſcience which might tend to advance the intereſt, honour, 
77 5 and happineſs of an independent people. The members 
of this academy are never to be more than two hundred, nor 
leſs than forty. | 

ACADEMY is alſo uſed as a kind of collegiate ſchool or ſemi- 
nary, where youth are-inſtrutted in the liberal arts and ſciences 
by a- private way. Now, indeed, it is uſed for all kinds ot 
choals, 


In England we have two royal Naval and Military Academies. - 


One at Portfmvuth, for teaching navigation, drawing, &. and 
T 
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another at Woolwich, where youth are taught fortification, gun- 
nery, and ſuch branches of the mathematics as are neceſſary to 
ify them for engineers. 
hs —— — miniſters, &c. are bred up in private aca- 
demies, as not approving the common, univerſity education. The 
rincipal of their academies are thoſe in London, Daventry, and 
9 and the College at Hackney, in Middleſex, erected 
in the year 1791. : ; 7 : ; f 
In the Encyclopædia Britannica, publiſhed in Scotland, and in 
Rees's Edition of Chambers's Cyclopædia, are given tedious de- 
ſcriptions of various academies, in which they have introduced 
copious accounts of their origin, rules, regulations, &c. but 
have omitted thoſe of modern date, and introduced accounts of 
others which have long ago been aboliſhed. As theſe particulars 
are neither intereſting or entertaining, we have purpoſely omitted 
them, as inconſiſtent with the ceconomy of this work: our plan, 
in ſeleing from other works, being to lop off their ſuperfluous 
branches, prune them of their excreſcences, and adopt what is 
eſſential and intereſting. We ſhall therefore reje& all dull and 
unintereſting details which preceding Dictionaries of Arts and 
Sciences have introduced to multiply the number of their pages: 
and the extraneous matter which has had admiſſion into thoſe 
voluminous works, will ever be omitted in this, to give place to 
ſubjects of novelty and utility. 
ACANT HA, in botany, the prickle of any plant. In ich- 
thyology, a term for the ſpine or prickly fins of fiſhes. 
ACANTHOPT ERYGIOUS FISHES, a term uſed by Lin- 
næus for thoſe fiſhes whoſe back-fins are hard, offeus, and 
rickly. 
K ACANTHUS, in architecture, an ornament in the Corinthian 
and Compoſite orders ; being the repreſentation of the leaves of 
an acanthaceous plant in the capital thereof. 
ACARUS, the Tick or Mir E, a genus of inſefts belonging to 
the order of aptera, or ſuch as have no wings, The — 
eight legs; two eyes, (one on each ſide of the head ;) and two 


jointed tentacula. The female is oviparous. Linnæus enume- 


rates 95 ſpecies; of which ſome are inhabitants of the earth, 
ſome of water; ſome live on trees, others among ſtones, and 
others on the bodies of other animals, and even under the ſkin. 
The deſcription of a few of the moſt remarkable will here ſuffice. 
1. The iro, or cheeſe-mite, is a very minute ſpecies. To the 
naked eye, theſe mites appcar like moving particles of duſt ; but 
the microſcope diſcovers them to be perfect animals, having as 
regular a figure, and performing all the functions of life as per- 
v. as creatures that exceed them many times in bulk, The 
principal parts, of them are the head, the neck, and the body. 
The head is ſmall in proportion to the body; and has a 
ſnout, and a mouth that opens und ſhuts like a mole's. They have 
two [mall eyes, and are extremely quick- ſighted; and when they 
have been, once touched with à pin, you, will eaſily perceive how 
cunningly they avoid a ſecond touch. Their legs are each fur. 
niſhed at the extremity with two little claws, with which the 
animal very nitely takes hold of any thing, The hinder part of 
the body is plump and bulky ; and ends in an oval form, from 
which there iſſues out a few exceeding long hairs. Other parts of 
the body are alſo beſet with thick and long hairs. The males and 
females are eaſily diſtinguiſhed in theſe little animals, The fe. 
males are oviparous, as the louſe and ſpider; and from their e 
the young ones are hatched in their proper form, without having 
any change to undergo afterwards, ey are, however, when 
firit hatched, extremely minute; and, in their growing to their 
full ſize, they caſt their ſkins ſeveral times. Theſe little crea- 
tures may. be kept alive many months between two concave 
glaſſes, and applied to the microſcope at pleaſure. They are 
often ſeen in coitu, conjoined tail to tail; and this is per- 
formed by an incredibly ſwift motion. -Their eggs, in warm 
weather, hatch in 12 or 15 days; but in winter they are much 
longer. Theſe eggs are ſo ſmall, that a regular computation 
hes, go millions of them are not ſo large as a common pi- 
. egg. They are very voracious animals, and, have often 
en ſeen to eat one another, Their manner of eating is b 
thruſting alternately one jaw forward, and the other backward, 
and in this manner grinding their food ; and after they have dane 
feeding, they ſeem to chew the cud, There are ſeveral varie- 
ties of this N found in different ſubſtances, beſides cheeſe; 
as in malt-duſt, flour, oatmeal, &c. Thoſe in malt-duſt and 
oatineal are much nimbler than the cheeſe-mites, and have more 
and longer hairs. There are alſo a fort of wandering mites, 
which range wherever there is any thing they can feed on: t 


are often ſeen in the form of a white duſt, and are not auen 
I 


to be living creatures. The mite is called by authors ſimply 
Acarus. 1 is an animal very tenacious of life, and will live 
months without food. Mr. Leewenhoeck had one lived 11 weeks 
on the point of a pin, on which. he had fixed it for examining b 
his microſcope. For a repreſentation of this inſe& magnified, 
fee Plate IL. of lcpolcopical Objetts,, Fig. 9. 

. The /anguifugus, The hinder part 4 the abdomen is c1 


nated, the ſcutelſum is oval and yellowiſh, and the beak is trifid. 


It is a native of America, and ſticks ſo faſt on the legs, of 
he un ce ſucking. their blood, that they can hardly be ex- 
t 4 -» | s # 422 * © 

3- The exulcerans, or itch-acarus, is a very ſmall ſpecies; its 


ACC 


is of a figure approaching to oval, and lobated ; the head is 
ſmall and pointed; its colour is whitiſh ; but it has two duſky 
ſemicireular lines on the back. It has long ſetaceous legs, but 
the two firſt are ſhort. It is found in the puſtules of the itch. 
Authors in general have ſuppoſed that it cauſes that diſeaſe : but 
others obſerve, that if this were ſo, it would be found more 
univerſally in thoſe puſtules. It is more probable that theſe only 
make a proper nidus for it. See, however, the article ITca. 
For a repreſentation of this inſet magnified, ſee Plate II. of 
Microſcopical Objects, Fig. 10. 

4. The ovinus, or ſheep-tick, has a flat body, of a roundiſh 
9gure, but ſomewhat approaching to oval, and of a yellowiſh. 
white colour, and has a ſingle large round ſpot on the back. 
The anus 1s viſible in the lower part of the body : the thorax is 
ſcarce conſpicuous: the head is very ſmall and black; the mouth 
is bifid: the antennæ are of a clavated figure, and of the length 
of the ſnout : the legs are ſhort and black. It is common on 
ſheep, and its excrement ſtains the wool green. It will live in 
the wool many months aſter it is ſhorn from the animal. 

5. The a tratorum, or acarus of inſets, is extremely 
minute. Its body is round, reddiſh; and covered with a firm and 
hard ſkin: the head is very ſmall; the neck ſcarce viſible : the 
3 moderately long ; the anterior pair longer than the others: 
it has a whiteneſs about the anus. It is frequent on the bodies 
of many inſets, which it infeſts, as the louſe does others. It 
runs very ſwiftly, The humble-bee, and many other of the 
larger inſeftzy are continually infeſted with it; but none fo 
much as the common black-beetle, which has thence been called 
the louſy beetle. . 

ACCELERATION, in mechanics, the increaſe of velocity 
in a moving body. Accelerated motion is that which continually 
receives freſh acceſſions of velocity, and is either equally or une- 
qually accelerated. Acceleration ſtands directly oppoled to re- 
tardation, which denotes a diminution of velocity. 

ACCELERATION is chiefly uſed, in phyſics, in reſpett of fal- 
ling bodies, i. e. of heavy bodies tending towards the centre of 
the earth by the force of gravity. That natural bodies are ac- 
celerated in their deſcent is evident from various conſiderations, 
a priori and poſteriori. Thus we actually find, that the greater 
height a body falls from, the greater impreſſion it makes, and 
the more vehemently does it ſtrike the ſubject plane, or other 
obſtacle, Various are the ſyſtems and opinions which 7 — 
phers have produced to account for this acceleration. Some at- 
tribute it to the preſſure of the air. The farther, ſay they, a 
body falls, the greater load of atmoſphere is of conſequence in- 
cumbent on it; and the preſſure of a fluid is in as woe to the 

rpendicular altitude of the column thereof. Add, that the 
Whole body of the fluid preſſing in innumerable right lines, 
which all meet in a point, viz. the centre, that point, by the 
meeting of thoſe lines, ſuſtains, as it were, the preſſure of the 
whole maſs; conſequently the nearer a body approaches to it, 
the effe& or preſſure of more united lines muſt it ſuſtain. But 
what overturns this account, is, that, as the preſſure of the air 
downwards increaſes, ſo, by the known laws of ſtatics, does the 
reſiſtance, or the force, wherewith the ſame fluid tends to repel, 
drive the body upwards again. Others inſiſt, that the incumbent 
air is the groſſer and more vaporous the Hearer the earth; and 
filled with more heterogeneous particles, which are not true 
elaſtic air: and hence, ſay they, a deſcending body, meeting 
continually with leſs reſiſtance, from the elaſticity of the air, 
and having the ſame force of gravity ſtill acting on it, muſt ne- 
ceſſarily be accelerated. Ho (Philof, Prob. cap. 1. p. g.) 
attributes acceleration to a new impreſſion of the cauſe which 
makes bodies fall; which, on this principle, is alſo the air. As 

art of this mounts, part alſo muſt deſcend; from reaſons drawn 

m the motion of the earth, which is compounded of two mo- 
tions, one circular, the other progreſſive; conſequently the air 
aſcends, and circulates at once. As the body, in its fall, receives 
a new preſſure in every point of its deſcent, its motion, he ſays, 
muſt needs be * wns # But what overturns all accounts where 
the air or atmoſphere is concerned, is, that the acceleration holds 
in vacuo, and even more regularly than in air. See VACUUM. 
The Peripatetic account is worſe than this. The motion of hea- 
vy bodies downwards, ſay — * from an intrinſic principle 
which makes them tend to the centre, as their proper ſeat, or 
element, where they would be at reſt ; hence, add they, the nearer 
bodies approach thereto, the more is their motion ted. The 
Gaſſendi s, on the other hand, hold that the earth emits a ſort of 


attractive efluvia, innumerable threads whereof continually aſcend 
and deſcend, which threads, rocceding Bhy radii from a common 
centre, divaricate the more the farther t 


go: ſo that the nearer 
a heavy body is to the centre, the more of theſe magnetic threads 
it receives, and hence the more is its motion accelerated. But this 


is refuted by an eaſy experiment: for if a ball be let fall out of 
| the loweſt window of a high tower, and al ſo out of the bigheſt, the 
acceleration will be the ſame in both caſes, not withſlanding the 


eater vicinity to the centre in the one than in the other caſe. 


| The Cartefians account for acceleration from the repeated pulſes 


of a ſubtil etherial matter, which is continually acting on the fal- 


ln and impelling it downwards. Aker all, the immediate 
| pos Gor thee ala nog oe yg myſterious; the principle of gravi- 
tation, which determines the body to deſcend, 


mining it to be 
accelerated 


F 
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nd Babylon, according to Ptolemy's account, lies 30 eaſt from 
ria. 


Alexan From theſe data Mr. Dunthorne compared ſeveral 
ancient and modern eclipſes with the calculations of them by his 


' accelerated by a neceſſary conſequence. Suppoſe a body let fall 
4 from on high: the primary cauſe of its beginning to deſcend is 


btleſs the power of gravity ;” but when once the deſcent is | 
— — ſtate — in ſome meaſure natural to the on tables, and hereby verified Dr. Halley's opinion; for he 
body; ſo that if left to itſelf, it would perſevere in it for ever, even|found that the ſame tables repreſent the moon's place more back- 
though the firſt cauſe ſhould ceaſe; as we ſee in a ſtone caſt ward than her true place in ancient eclipſes, and more forward 
with the hand, which continues to move after it is left by the|than her true place in later eclipſes ; and thence juſtly inferred, 
that her motion in ancient times was ſlower, in later times quick. 


cauſe that gave it motion. But, beſides the propenſity to deſcend, ncie1 
impreſſed by the firſt cauſe, and which of itſelf were ſufficient to|er, than the tables give it. But he did not content himſelt with 
merely aſcertaining the fact; he proceeded to determine the 


continue the ſame degree of motion, once begun, in infinitum, 
there is a conſtant acceſſion of ſubſequent efforts of the ſame quantity of the acceleration ; and by means of the moſt ancient 
principle, gravity, which continues to att on the body already in eclipſe, of which any authentic account remains, obſerved at 
motion, in the ſame manner as if it were at reſt. Here, then, be- Babylon, in the year before Chriſt 722; he concluded, that the 
ing a double cauſe of motion, ayd both acting inthe ſame direc-|obſerved beginning of this eclipſe was not above an hour and 
tion, viz. directly towards the centre of the earth, the motion three quarters before the beginning by the tables; and therefore 
they jointly produce muſt neceſſarily be greater than that of any ſthe moon's true place could precede her place by computation but 
one of them. And the velocity thus increaſed, having the ſame|little more than 30 of a degree at that time. Admitting the ac- 
cauſe of increaſe till perſiſting, the deſcent muſt neceſſarily be}celeration to be uniform, and the aggregate of it as the ſquare 

of the time, it will be at the rate of about 10” in 100 years. 


tinually accelerated. For, ſuppoſing gravity, whatever it be, 
— N — — x from the earth's] Phil. Tranſ. Ne 218. Ne 498. or vol. xlvi. p. 162. 


to act uniformly on all bodies, at equ 20 i 
centre, and that the time in which a heavy body falls on the. Dr _ attributes the acceleration above deſcribed to one 
earth, be divided into equal parts, infinitely ſmall ; Jet this gravity or more of theſe cauſes ; either, 2. the annual and diurnal mo- 
incline the body towards the earth's centre, while it moves in the|tion of the earth continuing the ſame, the moon is really carried 
firſt infinitely {mall part of the time of its deſcent ; if, after this, round the earth with a greater velocity than heretofore : or, 2. 
the action of gravity be ſuppoſed to ceaſe, the body would pro-|the diurnal motion of the earth, and the periodical revolution of 
ceed uniformly on towards the earth's centre, with a velocity|the moon, continuing the ſame, the annual motion of the earth 
equal to the force of the firſt impreſſion. But now, ſince the ac-|round the ſun is a little retarded ; which makes the ſan's appa- 
tion of gravity is here ſuppoſed ſtill to continue, in the ſecond|rent motion in the ecliptic a little flower than formerly; and 
moment of time the body will receive a new impulſe downwards, | conſequently the moon, in paſſing from any conjunttion with 
equal to what it received at firſt; and thus its velocity will be the ſun, ſpends leſs time before the again overtakes the ſun, 
double to what it was in the firſt moment: in the third moment|andforms a ſubſequent conjunction. In both theſe caſes the 
it will be triple; in the fourth quadruple ; and ſo on continual] motion of the moon from the ſun is really accelerated, 
for the impreſſion made in one moment is not at all altered by|and the ſynodical month actually ſhortened : or, g. the motion 
what is made in another ; but the two are, as it were, aggre ol, of the earth, and the periodical revolution of the moon, conti- 

nuing the ſame, the rotation of the earth round its axis is a lit- 


or brought into one ſum. Wherefore, ſince the particles of | 
time are ſuppoſed infinitely ſmall, and all _ to one another, |tle retarded ; in this caſe, days, hours, minutes, ſeconds, &c. 
the impetus acquired by the falling body will be every where, as by which all 2 of time muſt be meaſured, are of a longer 


the times from the beginning of the deſcent : and hence, ſince duration; an conſequently the ſynodical month will appear to 
the quantity of matter in the body given continues the ſame, the be ſhortened, thou h it really contains the ſame uantity of ab. 
velocity will be as the time in which it is acquired. If a falling ſolute time as it ways did. If the quantity of matter in the 
body Jteribe any given length in given time, in double that body of the ſun be leſſened by the particles of light continually 
time it will deſcribe four times that length; in thrice the time, ſtreaming from it, the motion of the earth round the ſun may 
nine times, &c. and univerſally if the times be in arithmetical become flower: if the earth increaſes in bulk, the motion of 
proportion, 1, 2, 3, 4, &c. the ſpaces deſcribed will be 1, 4, 9, the moon round the earth may be quickened thereby. 
16, &c. The ſpaces deſcribed by a falling body, in a ſeries off ACCELERATOR, in anatomy, a muſcle in the penis, 
equal moments, or intervals of time, will be as the unequal num-|whoſe office is to expedit@the diſcharge of the urine and the 
bers 1, g, 5, 7, 9, &c- And ſince the velocities acquired in fal- ſemen. This is more peculiarly called acclerator urine. Some 
ling are as the times, the ſpaces will alſo be as the ſquares of ike make two muſcles of it, and give them the denomination acce- 
velocities, and both times and velocities in a ſubduplicate ratio of leratores, or accleratory muſcles. It ariſes tendinous from the 
of the urethra, but ſoon grows fleſhy, paſſes 


{4 = the ſpaces. The motion of a body aſcending, or impelled up- upper and e 
&, is diminiſhed or retarded from the ſame principle of gravi- under the os pubis, and encompaſſes the bulb of the cavernous 


A+ war 
| ty acting in a contrary direction, in the ſame manner as a falling body of the urethra, Both ſides of this muſcle meet in a' mid. 


body is accelerated. See RETARDATION. A body, thus pro- dle line, correſponding to the ſeam in the ſkin over it, and con- 
jefted upwards, riſes till it has loſt all its motion; which it does|tinue ſo united the ſpace of two inches; after which it detaches 
in the ſame time that a body falling would have acquired a velo. two fleſhy elongations, which become thin tendons at their ter- 
city equal to that wherewith the body was thrown up. Hence, |minations on the cavernous bodies of the penis. Its upper parts 
the ſame body thrown up, will riſe tothe ſame height from which, [covering the bulb, when the action ſtraitens the veins which 
falling, it would have acquired the velocity- wherewith it was 2 — through it from the corpus cavernoſum of the urethra, and 
thrown up. And hence the heights, which bodies, thrown up |hinders the reflux of blood in an erection. By the repeated 
with different velocities, do aſcend to, are to one another as the contractions of this upper part, the blood in the bulb 1s alſo 
ſquares of thoſe velocities. Gravity, at a ſmall diſtance from the driven towards the glans, and thereby aſſiſts the erection. The 
earth's ſurface, being uniform, or nearly ſo, the effects produced two elongations compreſs the channel of the urethra, and ſo 
may therefore be conſidered as motion generated from uniform | force out the contained ſeed or urine; whence the muſcle takes 
forces; for a further illuſtration of which ſee the article Mo- [its name. See the Syſtem of Ax Aroux, Part III. Sect. IV. 
Tilo. and Plate X. Fig. 1. Letters G. G. 


ACCELERATION of Bodies on inclined Planes. The ſame ge-| ACCENT, in reading and ſpeaking, an aſſection of the voice, 
perpendicularly : the | Which gives each ſyllable in a word its due pitch, in reſpe& of 
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likewiſe the Deſcription of a curious Machine, invented by Mr. reſpects high and low, or acute and grave. Though the modern 
Atwood, F. R. S. for demonſtrating and aſcertaining the Quan- ee uſe it alſo in reſpect of loud and ſoft, long and 
tity and Eſſetts of accelerated Motion, with the Plate repreſenting |{hort ; but this confounds accent with quantity. The difference 
the Apparatus, and its ſeveral Parts, &. MECHANICs, Set, between the two may be conceived from that which we obſerve - 
IV. and Plate I. between the beat of a drum and the found of a trumpet : the 
ACCELERATION is alſo applied in the ancient aſtronomy in former expreſſes every thing belonging to loud and ſoft, and lon 
reſpett of the fixed ſtars. Thus, acceleration was the difference and ſhort; but ſo long as there is a wovrovia in the ſoun 
between the revolution of the primum mobile and the ſolar revo. there is nothing like accent. * 
lution, which was computed at g minutes and 56 ſeconds. ACCENT, in grammar, a character placed over a ſyllable, to 
ACCELERATION of the Moon, is a term uſed to expreſs the in- mark the accent, i. e. to ſhew it is to be pronounced in a higher 
creaſe of the moon's mean motion from the ſun, compared with|or lower tone; and to regulate the inſlections of the voice in read- 
the diurnal motion of the earth; ſo that it is now a little ſwifter|ing, It is diſtinguiſhed — emphaſis, as the former regards the 
than it was formerly. Dr. Halley was the firſt who made this diſ-|tone of the voice, the latier the * hof it. We reckon three 
covery ; and he was led to it by comparing the ancient eclipſes, [grammatical accents in ordinary uſe, all borrowed from the 
obſerved at Babylon, with thoſe oþſerved by Albatennius in the Greeks, viz. the acute accent, which thews when the tone of the 
ninth century, and ſome of his own time. He was not able to| voice is to be raiſed. In modern writings it is alittle tine or vir- 
aſcertain the quantity of this acceleration, becauſe the longitudes gula, laced over the vowel, a little ſloping or inclined in its de- 
of Bagdat, Alexandria, and Aleppo, where the obſervations were| ſcent from right to left, as ()., It is not ordinarily uſed either in 
made, had not been accurately determined. But ſince his time|Engliſh or Latin: the French indeed, retain it; but it is only to 
the longitude of Alexandria has been aſcertained by Chazelles ; ark the cloſe or maſculine 6. The grave accent, when the note 
| FP. 1360 "4 fe | 1 


if neral law obtains here as in bodies fallin 
@ eſſect of the plane is to make the motion {lower ; but the inclina- height or lowneſs. The word is originally Latin, accentus ; 

9 tion being every where equal, the retardation ariſing therefrom will ſa compound of ad, to; and cano, to ſing. In this ſenſe, accent 
NY proceed Sore in all parts, at the beginning and the ending of is ſynonymous with the Greek roves, the Latin, tenor, or tonor ; 
4 the motion. e the Syſtem of MECcHaANics, Sed. III. See and the Hebrew ev guſtus, taſte. The accent, properly, only 
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in their ſynagogues... He adds, that were 


Acc 


vr tone of the voice is to be depreſſed; and is figured thus (). 
The circumflex accent, which is compoſed of both the acute and 
the grave, points out a kind of undulation of the voice, and is 
expreſſed-thus'( or ). But if it be true, that the whole ſyſ- 
tem of unciatiom turns on three accents, it is no leſs true, 
tha each of theſe three admits of ſeveral degrees. The acute 
accent, for inſtance, may be either higher or lower; may be 
fimply acute, or very acute; and the like holds of the grave and 
circumflex. So that each of the three common accents is, as it 
were, a genus, including divers particular ſpecies; though the 
ancient grammarians have not thought fit to give particular names 
and figures to all theſe differences. Vonder Hardt. Arcan. Ac- 
cent. Grec. 1715, 12mo. For — management of the 
voice, with reſpect to accent, fee the Treatiſe on Ox ATORL, 
Part IV. Sect. II. and the article READING» . 

Words which have no accents are called ams. 

The Hebreus have a grammatical, a rhetorical, and a muſi- 
cal accent; thuugh the firſt and laſt ſeem, in effe&, to be the 
fame; both being compriſed under the general name of ton:c ac- 
cents, becauſe they give the proper tone to ſyllables: as the rhe- 
torical accents.are ſaid to be uphonte,, inaſmuch as they tend to 
make the pronunciation more ſweet. and agreeable. There are 
four euphmic accents, and twenty-five tome: however, authors 
are not agreed as to the number; of which ſome are placed above, 
and others below, the ſyllables; the Hebrew accents ſerving not 
only to regulate the riſings and fallings of the voice, but alſo to 
diſtinguiſh the ſeftioys, periods, and members of periods, in a 
diſcourſe ; and to anſwer the ſame purpoſes with the points in 
other languages. Their accents are divided into emperors, 
kings, dukes, &e. each bearing a title anſwerable to the im- 


. portance of the diſtinction it makes. Their emperor rules over 


a whole phraſe, and terminates the ſenſe completely; anſwering 


to our point. Their king anſwers to our colon; and their duke 


to our comma. The king, however, occaſionally becomes a 
duke, and the duke a king, as the phraſes are more or leſs ſhort. 
It muſt be noted, by the: way, 'that the management and combi- 
nation of theſe accents differ in Hebrew poetry from what it is in 
R | 

Fhe uſe of the tonic, or atical accents, has been much 
controverted ; ſome holding that they diſtinguiſh the ſenſe, while 
others maintain that they are only intended to regulate the muſic or 
ſinging; alledging,' that the Jews ſing, rather than read, the 
fcriptures in. their ſynagogues. The truth ſeems here to lie 
between the two opinions: for t we are inclined to think, 
that the primary intention of theſe accents was to direct the fing- 
mg, yet the ſinging ſeems alſo to have been regulated according 
to the ſenſe; ſo that the accents might ſerve not only to guide 
the ſinging, but alſo to point out the diſtinctions. Though it 
muſt be confelſed, that many of theſe diſtinctions are too ſubtle 
and inconſiderable; nor can the modern writers, or the editors of 
old ones, agree in opinion on this ſubjeft; ſome of them making 


twice as many of theſe diſtinctions as others. 


The Hebrew accents, in effeft, have ſomething common with 
thoſe of the Greeks'and Latins, and ſomething peculiar to them- 
felves. What they have in common is, that they mark the tone; 
mewing how the voice is to be raiſed and ſunk on certain ſylla- 
bles. What they have peculiar is, that they do the office of the 
points in other la It is certain the ancient Hebrews 
were not acquainted with-theſe accents ; ſo that, at beſt, they are 
not jure drorno. The opinion which prevails among the learned, 
is, that they were invented about the ſixth century, by the Jewiſh 
doors of the ſchool. of Tiberias, called the Maſſoretes. The 
learned Hennin affirms them to be of Arabic invention, and to 
have been adopted and transferred thence into the Hebrew by the 
Maſloretes ; eſpecially by the celebrated Rabbi Ben Aſcher, 
who flouriſhed in the middle of the ſixth century, on occaſion.of 
the emperor Juſtinian's prohibiting the reading of their traditions 
e ſt brought to their 
degree of perfection by Rabbi Juda David Ching, a native 
of Fez, in the eleventh — It is, indeed, pothble, the 
2 might borrow their points from the Arabs: but how they 

ould have their accents from them is hard to conceive, the 
a> language having no ſuch thing as accents, either in proſe 
or verſe. | 

As to the Greek accents, now ſeen both jn manuſcript and 
printed books, there has been no leſs diſpute about their anti- 
quity and uſe, than about thoſe of the Hebrews. - Iſaac Voſſius, 
in an expreſs Treatife De Accentibus Graecanis, endeavours to 
pou them of modern invention; aſſerting, that they anciently 

nothing of this kind, but a few notes in their poetry, 
which were invented by Ariſtophanes, the Grammarian, about 
the time of Ptolemy Philopater; and that theſe were of muſical 
rather than of grammatical uſe, ſerving as aids in _ of 
their poems, and very different from thoſe i Jas 
wards. This appears from _—— as as manuſcripts, 
none of which, till 170 years before Chriſt, have either accent, 
ſpirit, apoſtrophus, or a, ſubſcribed. He adds, that Ariſtar- 
chus, a diſciple of Ariſtophanes, N his maſter's art; 
but that all they both did, was only daligned to facilitate youth in 
the making of verſes, The ſame Voſſius ſhews, from ſeveral an- 
en, that the manner of writing the Greek ac- 
No, 8. ol. I. ; 
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cents 1 was quite different from thoſe how uſed in 
The author of La Methode G „p. 546, obſerves; that 
the right unciation of the Greek tan being natural to 
the Greeks, it was needleſs for themtomark * accents in their 
writings: ſo that, according to all appearance, they only be- 
to make uſe of them fo low as the time in which the 
omans, being curious to learn the Greek tongue, ſent their 
children to — * Athens, thinking thereby to fix the pronun- 
ciation, and to facilitate it to ſtrangers; which happened, as the 
ſame author obſerves, a little before the celebrated Cicero's 


time. a 

Hen. Chriſt. Hennin thinks that accents were the invention ot 
the Arabians, about nine hundred years ago, and that they were 
only uſed in poetry; that they were intended to aſcertain the 
pronunciation of the Greek, and to keep out that barbariſm 
which was then breaking in upon them; that the ancient accents 
of Ariſtophanes were 21 tar A to the genuine Greek 
pronunciation, but that. the modern ones of the Arabs de- 
ſtroy it. Wetſtein, Greek profeſſor at Baſil, in a learned diſ- 
ſertation, endeavours to prove the Greek accents of an older 
ſanding. He owns that they were not always formed in the 
ſame manner by the ancients, but thinks that difference owing 
to the different pronunciation which obtained in the ſeveral 
of Greece. Heb brings ſeveral reaſons d priori for the ule of 
accents, even in the earlieſt days; as that then they wrote all in 
capital letters, equally diſtant from each other, without any diſ- 
tinction either of words or phraſes; fo that without accents they 
could ſcarce be intelligible; and that accents were neceffary to 
diſtinguiſh ambiguous words, and to point out their proper 
meaning; and this ſentiment he confirms from a diſpute on a 
paſſage in Homer, mentioned by Ariſtotle in his Poetics, chap. v. 
Accordingly, he obſerves that the Syrians, who have tonic, but 
no diſtinttive, accents, have yet invented certain points, placed 
either below or above the words, to ſhew their mood, tenſe, 
perſon, or ſenſe, See farther in his Diſſertatio Epiſtolica de 
— Græcorum Antiquitate & Uſu. Printed at Baſil, in 
16 | 

The uſe of accents, 3 ambiguities, is moſt remark. 
ably perceived in ſome eaſtern languages, particularly the Sh- 
meſe and Chineſe. Among the people of China, every word, 
or (which is the ſame thing) ſyllable, admits of five accents, as 
—— more acutely or remiſsly; and thus ſtands for many dif- 
erent things. The ſame — ya, according to the accent af - 
fixed to it, ſigniſies God, a wall, excellent, ſluprdity, and a gooſe. 
The Chineſe have but ggo ſpoken words in their language; but 
theſe being multiphed by the different accents. or tones, which 
affect the vowels, furniſh a language tolerably copious. By 
means hereof, their ſimple ſounds come to denote 1650 
things; but this being hardly ſufficient, they are increaſed further 
by aſpirates added to each word, to {double the number. The 

hineſe only reckon four accents : for which the miſſionaries uſe 
the following mark, ad, d, d, 4; to which they have added a 
fifth, thus, 4, They make a kind of modulation; wherein, pro- 
longing the duration of the ſound of the vowel, they vary the 
tone, raiſing and ſinking it by a certain pitch of voice; ſo that 
their talking is a kind of muſic or ſinging. Attempts have been 
made to determine the quantity of the riſe or fall in each accent 
by means of muſical notes ; but this is hard to effeR, as bein 
different in different perſons. Hence the difficulty o 
the language to foreigners. They are forced to ſing 2 
pulouſly ; it they deviate ever ſo little from the accent, they ſay 
quite a different thing from what was intended. Thus, meaning 
to compliment — — you are talking to with the title Sir, 

him a with the ſame word, only a little varied in 

the tone. Spizel. de Re Liter. Sinenſ. p. 106. Bulfling. Diſ- 
ſert. de Lit. Sinenf. p. gos. Le Compte, Nouv. Mem. fur la 


Chine, tom. i. p. 270. 
makes the the eaſier to learn on this account. 
The Siameſe are alſo obſerved to ſing rather than talk. Their al- 
— with fix characters, all only equivalent to a K, but 
ifferently accented. For though, in the pronunciation, the ac- 
cents are naturally on the vowels, yet they have ſome to 
diverſify fach of their conſonants as are in many other reſ- 


ſame. De la Loubere du Royaume de /Siam, tom. 
=? | 


s minutely as the accent of words have been ſtudied, the be- 
cents of ſentences ſeem to have been utterly overlooked: yet it 
may be obſerved, that all mankind lower the voice at the end of 
a period, clevate it in interrogations, and the like. See Bacon, 
de Augment. Scient. lib. vi. cap. 1. Elem. Crit. vol. ii. 

” ACCENT is alſo applied, not very properly, to the characters 
which mark the quantities of ſyllables, or the time the voice is to 
dwell on them. + The ſpurious accents anſwer to the characters of 
time in muſic ; as crotchets, quavers, &e. 'The genuine ac- 
cems rather anſwer” to the mulical notes, ſol, fa, &c. Such 
are the long accent, which ſhews that the voice is to flop on the 
vowel, and is expreſſed thus (—). The fort accent, which ſhews 
that tho time of pronunciation to be ſhort, is marked 
thus (). See the Syſtem of Music, under Definition of Ten- 
NICAL Tzaus. 
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Acetur alſo denotes a certain infletion of voice; or a pecu« 


liar tone and manner of pronunciation, contratted from the coun | 


try, or province, where a perſon was bred. In this ſenſe, we 
fay, the Welſh tone or accent, the northern accent, the Gaſcoign 
accent, Norman accent, & c. 

AcekN r is alſo a tone or modulation of the voice, frequently 
uſed as a mark of the intention of the ſpeaker, and giving a _ 
or evil ſignification to his words, One may give offence with th 
ſofteſt and moſt ſoothing words imaginable, by a proper 5 
ment ok the accent, and manner of pronouncing them. The 
accent frequently gives a contrary ſenſe to what the words them- 
ſelves naturally imported, 

ACCEPTANCE, in commerce, is particularly uſed in reſpett 
of bills of exchange. Lo accept a bill of exchange, is to ſign or 
ſubſcribe it, and er become principal debtor of the ſum con» 
tained therein, with an obligation to pay or — it at the 
time prefixed, The ucceptance is uſually — y him on 
whom the bill is drawn, upon its being preſented to him by the 


perſon on whoſe behalf it was drawn, or by ſome others by his | 


order. A ſmall matter amounts to an acceptance, ſo that there 
be à right underſtanding between both parties; as, , Leave 
your bill with. me, and I will accept it: or, © Call tor it 
to-morrow, and it ſhall be accepted.” This obliges as ef+ 
feftually, by the cuſtom of merchants, and n_— to 
law, as if the party had actually ſubſcribed, or ſigned it, 
which is uſually done. But {ſhould a man ſay, Leave your 
bill wih me; I will look over my accounts and books 
between the drawer and me, and call to-morrow, and ac- 
cordingly the bill ſhall be accepted.” This ſhall not amount 
to a complete acceptance; for this mention of his books and 
accounts was really intended to give him an opportunity of 
Examining if there were effects in his hands to anſwer; 
without which, perhaps, he would not accept the ſame; and 
ſo it was ruled by the lord chief Juſtice Hale, at Guild- 
ball, London. A bill may be accepted for part; becauſe 
the Jay, upon whom the ſame was drawn, had no more 
effects in his hands; which being uſually done, there muſt 
be a proteſt, if not for the whole ſum, yet at leaſt for the 
reſidue: however, after payment of ſuch part, there muſt be 
a proteſt for the. remainder. | 
ills 2 at ſight are not to be accepted, as being to be 
acquitted at their 7 — or, in defect of payment, to be 
roteſted. In bills drawn tor a certain number of days after 
ht, the acceptance muſt, be dated ; becauſe the time is to be 
accounted therefrom. The form of this acceptance is, accepted 
uch a day; and then the ſignature. Bille drawn payable on a 
day named, or at uſance, or double uſance, need not be dated 
uſance being reckoned from the date of the bill itſelf. On theſe 
it is ſufficient to write, accepted, and the (ignature, If the bear- 
er of a bill be contented with an acceptance to be paid in twenty 
days after fight, where, in the bill itfell, only eight days are ex- 
prom, he runs the riſk of the twelve additional days ſo that 
f the acceptor fail, he has no remedy againſt the drawer. And 
it the bearer contents himſelf to receive a leſs ſum than is ex - 
preſſed, in part, he is to ſtand the chance of the reſt, 

ACCEPTATION, in grammar, the ſignification of a word 
or the ſenſe wherein it is taken and received, Thus we ſay, ſuch 
a word ls ſeveral acceptations, In its firſt and molt natural ac · 
ceptation, it denotes, &c, 

ACCLSS, in a general ſenſe, ſignifies the approach of a thing 
towards another. In which ſenſe, acceſs ſtands oppoſed to re- 
ceſs, We ſometimes ſay, the acceſs of bodies, the acceſs of the 
moon, the ſun, pup &c. but more frequently the approach of 
bodies, the appulſe of the moon, the riſing of the ſun, &. Geo» 
metricians ſpeak of a line called the curve of equal acceſs or 


proach, , 

Acckss, in medicine, denotes a fit, or return of ſome 
dical diſeaſe, We ſay an acceſs of the gout, but eſpecially of 
an ague, an A lever, an epilepſy, &c. an — of 

madneſs; ſometimes alſo a prophetical acceſs, a cold acceſs, &. 
Acceſs is frequently confounded with paroxyſm : but they are 
different things ; an acceſs e the beginning or firſt 
onſet of a diſeaſe, a paroxyſm the height of it. | 

ACCESSION, in a general ſenſe, 4s the act of 8 
or going to a place, perſon, or thing. It is more particularly uſ 
for the att whereby a thing is joined or united to ſomething exiſt» 
ing before. Acceſlion is alſo uſed for the att of engaging and 
becoming a party, in u treaty before concluded between other 
powers, on the ſame footing and conditions as if originally eom · 

rehended in thetreaty itſelf : ſuch as the accellion of the States 
neral to the treaty of Hanover z of the Caarina to the treaty 
of Vienna, &c, 

ACCESSORY, or Acctuvany, ſomething that accedes, or 
In added to another more conſiderable dung. In»whichſenſe the 
word ſtands oppoſed to principal, / 

Acckiory of ACCEMARY, in common law, is chiefly 
uſed for a perſon guilty of « felonious offence, not principally, 
but by participation; as by advice, command, or concealment, 
There are two kinds of acceſſories; before the faſt, and alter 
jt» The firſt is he who command or ures another to com« 


mit felony, and is not preſent himſelf; for if he be preſent, he 


forte any man that has done murder or felony, whereof he has 


ACC 


is a principal. The ſecond is he who receives, aſſiſts, of eom · 


knowledge. A man may be alſo acceſſory to an acceſſory, by 
aiding, receiving, &c. ar aeceflory in felony. An acceſſory in 
felony ſhall have judgment of life and member, us well as the 
prineipal, who aid 
attainted, and convicted, or outlawed thereon, Where the prin- 
cipal is pardoned without attainder, the acceſſory cannot be ar- 
raigned; it being a maxim in law, Ubi non eft principalis, non 
oteft e acceſſorivs. But if the principal be pardoned, or have 
is ergy. aſter attainder, the acceſſory ſhall be arraigned ; 4 & 
W. & M. cap. 4. And by ſtat, 1 Anne, cap. 9. it is ended, 
that where the principal is canvifted of felony, or Rands mute, or 


challenges above twenty of the jury, it ſhall be lawful to proceed 


againſt the acceſſory in the ſame manner a8 if the principal had 
been attainted ; and notwithſtanding ſuch principal thall be admit. 
ted to his clergy, pardoned, or delivered before attainder. In ſome 
caſes alſo, if the principal cannot be taken, then the acceſſory 
— be proſecuted for a midemeanor, and puniſhed by fine, im- 
priſonment, &e. Stat. ibid. See Stat, 5 Anne, cap. g1. In 
the loweſt and higheſt offences there are no acceſſories, but all 
are principals: as in riots, routs, forcible entries, and other 
treſpaſſes, which are the loweſt offences. So alfo in the higheſt 
offence, which _—_—— to our law, high treaſon, there are 
no acceſſories, Cok. Littlet. 21. Accellories, in petty treaſon, 
murder, and in felonies of ſeveral kinds, are not to have their 
clergy. There can be no acceſſory before the ſatt in manſlaughter 
becauſe that is ſudden and unpropenſed. 

ACCESSORY by ſtatute, is ſucha one as abets, adviſes, aids, or re. 
cerves one that commits an offence, which is made felony by ſlatute. 

ACCE8SORY nerves, in anatomy, a pair of nerves, which, ari- 

ſing from the medulla in the vertebra of the neck, aſcend, and 
enter the ſkull, and paſs out of it again, with the par vagam, 
wrapped up in the ſame common int ent, and after quitting 
them, are diſtributed into the-muſcles of the neck and ſhoulders. 
See the SYSTEM, Part. VI. Seft. II. and Plate XI. Fig. g. 
. ACCIDENT, in a general ſenſe, denotes any caſual event. 
Among logicians it is uſed in a threefold ſenſe. 1. Whatever 
does not ellentially belong to a thing; as the cloathes a man 
wears, or the money in his pocket. . Such _— in any 
ſubjett as are not eſſential to it: thus, whitenels in paper is an 
accidental quality. g. In oppoſition to ſubſtance, all qualities 
whatever are called accidents, as ſweetneſs, ſoſtneſs, &c. 

ACCIDENT has an immediate and efſential dependence on its 
ſubſtance, both as to its production, its continuation, and its 
effe& : it ariſes, or is deduced, from its ſubjeRtz is preſerved or 
ſubliſted by it; and can only be affefted by what alters or affets 
the ſubjett, The old ſchoolmen, however, will not have aeci- 
dents to be mere modes of matter, but entities really diſtin& from 
it; and in ſome caſes ſeparable from all matter. But the no- 
tion of real accidents and qualites is now exploded, | 

ACCIDENTAL, fomething that partakes of the nature of an 
accident ] or what Id not eſſential to its ſubject, but indifferent, 
Thus, whiteneſs is accidental to marble; and heat to iron, 

ACCIDENTAL Colours, ſo called by M. Buffon, are thoſe 
which depend upon the affoftions of the eye, in eontradiftinion 
to ſuch as belong to the light itſelf, The impreſſions made up- 
on the eye, by looking ſtedfaſtly on objetts of a particular colour 
are various, according to the ſingle colour, or aſſemb] of 
colours, in the objekt j and they continue for ſome time after the 
eye is withdrawn, and give @ falſe 2 other object 
which are viewed during their continuance. | M. Buffon has en- 
deavoured to trace the conneftion which theſe aceidental colours 
have with thoſe that are natural, in « variety. of inſtances. The 
ſubjeft has likewiſe been conſidered by M. de la Hire, and M. 
Epinus ; and M. d'Arcy has contrived « machine for meaſuri 
the duration of the above mentioned impreſſion on the eye; 
he inferred, in the reſult of ſeveral trials, that the of the 
action of light on the eye continued about eight thirds of & mi- 
nute, See Ac. Par, 1 43. Ditto, 176g, v. Comp. Petro 
v. 10. And for an a + Dr. Prieſtley's Hiſt, &c. of Diſ. 
coveries relating to Viſion, &c. p. 61. 

ACCIDANTAL Point, in perſpeRive, is a point in the horizontal 
line, where lines parallel to one another, though not perpendicular 
to the picture, of 15 meet. 8 

ACCIPENSER; in ichthyology, a genus of fiſhes belonging 
to the Amphibia Nantes of Linnaeus. The accipenſer has 8 
ſingle linear noſtril i the mouth is in the under of the head, 
and contaifs Ho teeth i the cirri are below the ſnout, and before 
the mouth. There are three ſpecies of this genus, vis. 

1. The ruthenus has 4 cirri, and 15 ſquamous protuberances. 
It is a native of Ruſſia, 

. The Au/o has 4 cirri ! the body is 

or protuberances, The (kin of the huſe dt 
that it iy employed for ropes 
and the ichthyocolla, of ng of the ſhops, famous as wn ag» 
2 and uſed for the fining of wines, is made from 
ound or ſcales, The ancients were acquainted with the fiſh 
that afforded this drug. The huſo is the ls 
and grows to 84 feet in length. It inhabits 
rivers of Ruſſia, Sev ICUTHYOCOLLA, 


tough and ft 


{t of the genus, 
Danube and the 


3. The 


the felony ; but not till the principal be fr 


1. e. has no prickles 


in carts and other wheel. carriages: 
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„ The /turio, or flurgeon, with 4 eirri, and 11 ſquamous 
23 on the back. This fiſh annually aſcends our ri. 
vers, but in no great numbers, and is taken by accident in the 
ſalmon-nets. It ſeems a fſpiritleſs fiſh, making no manner of 
reſiſtance when entangled, but is drawn out of the water like a 
tiſete(s lump. It is ſeldom taken far out at ſea, but frequents 
ſuch parts as are not remote from the wſtuaries of rivers: 
I is admired for the delicacy and firmneſs of its fleſh, which is 
white us veal, and extremely good when roaſted, It is generally 
ickted. The molt we receive comes either from the Baltic 
rivers or North America. Great numbers are taken during the 
ſummer in the lakes Friſch-haff and Curiſch-haff, near Pillau, in 
large nets made of ſmall cord, The adjacent ſhores are formed 
into diſtricts, and farmed out to companies of fiſhermen, ſome 
of which are rented for ſix thouſand guilders, or near three hun - 
dred pounds per annum. They are found in vaſt abundance in 
the American rivers, in May, June, and 7 at which time they 
ſome yards out of the water, and, falling on their ſides, 
e a noile to be heard in ſtill weather at ſome miles diſtance, 
Caviare is'made of the rows of this, and alſo of all the other ſorts 
of flurgeon, dried, ſalled, and —1 cloſe. Ichthyocolla, or 
iſinglals, is likewiſe made of the ſound of this fiſh, as well as 
that of the others ; but in very ſmall A The ſtur 
grows to a great ſize, to the length of 18 feet, and to the weight 
of 500 pounds ; but it is ſeldom taken in our rivers of that bulk. 
Tn the manner of breeding, this fiſh is an exception among the 
cartilaginous kind; being, like the bony fiſh, oviparous, ſpawn- 
in the water. For the claſſification, ſee the SysTEM, Order I. 
ACCIPITER, in ornithology, the name of an order of birds. 
For a charadteriftic deſcription of this order, ſee the SysTEM, 
Set. IV. For the generic deſcription, and claſſes of the genera 
pertaining to this order, ſee the head article CLAs81F1CATION, 
c. For a repreſentation of the genera of this order, ſee Plate I. 
Genus I. II. III. 


ACCLAMATION, a confuſed noiſe, of ſhout of joy, by. 


which the public expreſs 'their applauſe, eſteem, or approba- 
tion a 0 


ACCLAMATION, in a more un ſenſe, denotes a certain 
of words, uttered with extraordinary vehemence, and in a 
lar tone, ſome what reſembling a ſong, frequent in the an- 

cient alſemblies. Acclamations were uſually accompanied with 
_— with which -- & ov ſometimes con founded: _ 

y ought to be diſtinguiſhed; as acclamation was given by the 
voice, applauſe by the hands : add, that acclamation was alſo be- 
flowed on perſons abſent, applauſe only on thoſe preſent, Ae. 
clamation was alſo given by women, whereas applauſe ſeems to 
have been confined to men. Acclamations were not unknown on 
the theatres in the earlieſt of the Roman common wealth 
byt they were artleſs then, and little other than confuſed ſhouts, 
Alterwards they became a ſort of regular concerts. That men- 
—— Phedrus, (ture ine,jw Roma ſalve principe, which 
wes made for Augultus, and proved the occaſion of a pleaſant 
millake ol a flute player, called Princeps, ſhews that mulical ac» 
elamations were in ule in that emperor's reign. Revertentem ex 
Provincia modnlatis carminidus proſequedantvy, ſays Sustonlus, 
who gives another inſtance in the time of Tiberius 1 a falſe report 
of Germanicus's recovery being ſpread through Rome, the — 
1055 in erowds.to the capitol with torches and victims, fing - 


Salua Roma, Salva Patra, Salvis oft Germanien. Nero, 
onately fond of muſic, took ſpeeſal cardio Improve and per. 
t the muſic of acelamations Charmed with the harmony 
wherewith the Alexandrians, who came to the games celebrated 
wm Naples, ſung his praiſes, he brought ſeveral over to in- 
Aruft a number of youth, choſen from among the knights and 
uy. in the different kinds ofacclamations praftiſed at Alexan- 
ria, Theſe continued in ule as low as the reign of Theodoric, 
But the people did not always make a q chorus; ſometimes 
were two, who anſwered each other alternately ; thus, 
when Nero played on the theatre, Burrhus and Seneca, who 
were on either hand, giving the ſignal by clapping, 3000 ſoldiers, 


called auguſtals, began to chant his praiſe, which the ſpeRtators | 


were obliged to repeat. The whole was conducted by a muſics 
maſter, Meſochorus, or Pan/arius, The honour of accla- 
mations was chiefly rendered to emperors, their children, and 
their favourites j and to the magiſtrates who preſided at the games, 
Perſons of diſtinguiſhed merit alſo ſometimes received them, of 
which Quintilian gives us inſtances in Cato and Virgil, The 
moſt uſual forms were, Fehciter, Longiorem vitam, Anno: ſelices, 
The actors themſelves, and they who gained the 

mes of the circus, were not excluded the honourofacclamations, 

To theatrical acclamations may be added thoſe of the ſoldiery 
and the people in time of triumph, The v 
companied their general to the capitol; and among the ver 
they ſung in his praiſe, frequently repeated, J Triumple, whic 
the people * anſwered in the ſame Rirain, It wasalſo in the way 
of acelamation, that the ſoldiers gave their general the title of 
Inperator, after ſome notable victory i a title which he only kept 
till the time of his triumph. | 

The acelamations of the ſenate were ſomewhat ou ſerious 

rinciple, 


| phers, for orators, for hiſtorians, and for poets. 


prizes in — Theat 


us army a+ |-com 


than the pe ones; but aroſe from the ſame principle, vis. 
» dehre of pleaſing (he prince or kid favourites j and aimed like» 


ACC 


wife at the ſame end, either to expreſs the probation 
and zeal of the company, or to congratulate him on hit vietoriewy 
or to make new proteſtations of fidelity: Theſe acclamations 
were uſually given after a report made by ſome ſenmor, to which 
the reſt all expreſſed their conſent, by crying OmNzxs, Ouxxs; 
or elſe, Aquun wr, Jusrun £87. — they began 
with acclamations, and fometifnes ended with them without 
other debates, It was after this manner that all the elections 
and proclamations of emperors, made by the ſenate; were con- 
ducted ; ſomething of which pruttice is till rłtained & modern 
eleftions of kings and emperors, where Vivat Rex; Vive le Roy: 
and Long live the King, are cuſtomary forms; 
The Greeks borrowed the cuſtom of receiving their emperors 
in the public places from the Romans, Luitprand relates, that 
at a proceſſion where he was preſent, they ſung to the emperor 
Nicephorus v rm; that is, Many years; which Codin ex- 
preſſes thus, by ro wary ro rouxrgoncy; or by v Tagen tur and 
the wiſh, or falutation, by wokuxgamoua, And r the 
Greeks, then preſent, wiſhed, with a loud voice, to the emperor 
and Bardas, U, Deus annos multiplicet ; us he tran{lates the Greek. 
Plutarch mentions an acclamation ſo loud, upon occaſion of Fla- 
minius's reſtoring liberty to Greece, that nothing equal to it was 
ever known or heard of, The Turks practiſe ſomething like 
_ on the ſight of their emperors and grand visirs to this 


*. 

For the acclamations-wherewith authors, poets, &. were re- 
ceived, who recited their works in public, it is to be obſerved, 
the aſſemblies for this purpoſe were held with great —— in the 
moſt ſolemn places, as the capitol, temples, the Athenæum, and 
the houſes of great men. Invitations were ſent every where, in 
order to get the greater appearance. The chief care was, that 
the acclamations might be given with all the order and pomp 
poſſible. Men of fortune, who nded to wit, kept able ap- 

$ in their ſervice, and lent them to their friends. Others 
endeavgured to gain them by preſents and treats. Philoſtratus 
om a young man, named Vavus, who lent money to the 
men of letters, and forgave the intereſt to ſuch as applauded his 
exerciſes. e acclamations were conducted much after the 
ſame manner as thoſe on the theatre, both as to the muſick and 
the 1 yen they were to be ſuited both to the ſubje& 
and to the perſon. There were particular ones * —＋ 
t wou 
meu io rehearſe all the forms of them. One of the moſt 
uſual was Sophos, which was to be repeated three times. Martial 
hends ſeveral other uſual forms in this verſe, Grewiter, 
Cito, Nequiter, Enge, Beate, Neither the Creeks or Romans 
were barren on this head. The names of gods and herves were 
given thoſe wem they would extel. It was not endugh to do it 
alter each head of diſcourſe, chiefly aſter the exordium ; but the 
acelamations were renewed at every fine paſſage, 

The acclamations wherewith the ſpeftators honoured the 
vitories of the athine, were a natural eunſequence of the im 
tuous motions which attended the gymnaſtic games. The er 
and acclamations of the people, ſometimes expreſſing their com. 
paſſion and * „ ſometimes their horror and diſguſt, are tron 7 
painted by different poets and orators. Aecclamations made k 
a part of the” ceremony of marriage. They were uſed for the 
omen's ſakey being the L / Omina, ſometimes ſpoken of before 
marriage in Roman writers, 

Sehlemm: de Acclam. Veter, Gen, 401, 1663. Pitiſe. Lex, 
Ant. tom. J. 11. Ferrar, de Acclam. & Plauſ. lib, l. cap, 
8. Aquinas Lex, Milt. tom. l. p. 6. Bingham Orig. Eccleſ, 


lib, ts 878 
ACCO 1 * ceremony aneiently uſed in the conferring 
of knighthood, ' The word literally denotes an embrace, or hug. 
ging ; being formed of ad, toz and col or collum, neck. Anti: 
varies are not wherein the accolade properly conſiſted, 
he generality, ſuppoſe it to be the embrace, or kiſs, which 
—— anciently gave the new knight, as a token of their af. 
eftion. Whence the word accolade, q. d. a claſping, or tak« 
ing round the neck; A very ingenious author will rather have 
it to be a blow on the chine of the neck, given on the ſame oc« 
calion, Fauchet ſeems to reconeile the two opinions: he ſup. 
ſes it to be a kiſs; but withal, imagines the kiſs to be ins 
tEnded as a ſtroke on the cheek j I leur baillant ſur la jour. 
The ceremony being only an imitation of that prauttiſed am 
the Romans in the Manumſon of their ſlaves, where it is known 
a blow was given. Skinner Caſeneuve. Orig. Franc, Colomb 


0 d'Honneur. 
ACCOMMODATION, in og the application of 
one thing, by analogy, to —— 1 * by acs 
mudation, is to know it by the idea of a ſimilar thing re 


reto. 
ACCOMMODATION is alſo uſed in theology. Thus, « 

y of ſcripture is ſaid to be fulfilled properly, as wha 
thing foretold comes to paſs z and improperly, or by way of de- 
commodation, when an event happens to any place or people, 
like to what fell out ſome time before to another, This met 
of explaining ſeripture by accommodation, ſerves as a key for 
ſolving ſome of the greateſt difficulties relating to the prophecies, 
Thus, , the words ol Iſaiah are ſpoken to thoſe of his own time 


* 


. 
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ore ſald to be[fulfilled in thoſe who lived in due Saviour's ; and 
are accommudeted to them 1 Ve hypocrites, well did Iſaias pro- 
„ &e. which ſame words St. Paul afterwards ac - 
vommodates to:the Jews of his time, _ | 

- * The primitive durch accommodgted mukitudes of Jewiſh, and 
even heathen ceremonies and praftices, to Chriſtian purpoſes ; 


but the Jews had before done the Tame with the Gentiles. Some 


will even have circumciſion, the tabernacle, brazen ſerpent, &c. 
to have been originally of Egyptian uſe, and only accommodated , 
es of Judaiſm. Spencer maintains, that 
moſt of the rites of the old law were an imitation. of thoſe of 
the Gentiles, and particularly of the Egyptians; that God, in or- 
der to divert che ehildren of Iſrael from the worſhip they paid to 
the falſe deities, conſecrated 1 part of the ceremonies 
formed by thoſe idolaters, had formed out of them a body 


e 
(> the ceremonial law; that he had, indeed, made ſome altera- 


tions therein, as barriers againſt idolatry ; and that he thus ac« 
commodated his worſhip to the genius and occaſion of his ancient 
people. To this condeſcenſion of God, according to Spencer, 
is owing. the origin of the tabernacle, and particularly that of 
the ak. Theſe opinions, however, have been controverted by 
later writers. Saurin's Diſſert. Old Teſt. tom. i. 1 500. Spen- 
cer de Leg. Mebr. Diſc. I. lib. iii. p. ga. Middleton's Letters 


rom Rome, {1 . | 

ACCOMPANIMENT, ſomething attending or added as 2 
circumſtance'to another, either by way of ornament, or for the 
ſake of ſymmetry. 10 Et. 

ACCOMPANIMENT, in malic, denotes the inſtruments which 
accompany. a'voice to ſuſtain it, as well as to make the muſic 
more full. The accompaniment is uſed to recitative, as well 
as in ſong ; on the ſtage, as well as in the choir, &c. The anci- 
ents had. likewiſe theit accompaniments on the theatre; they 
llad even different kinds of inſtruments to accompany the chorus, 
from thoſe which accompanied the actors in the recitation. 
The accompaniment, among the moderns, is frequently a differ- , 
ent part or melody from the ſong it accompanies, It is diſputed 
whether it was ſoiamong the ancients; It is generally alledged, 
that their accompaniments went no farther the playing in 
oftave, , or in anti phony to the voice. The Abbe Fraguier, from 
A Pallage in Plato, ptetends to prove, that they had actual ſym- 
phony, or muſie in parts: but his arguments ſeem far from being 
coneluſive. j * a | 
2 ACCOMPANINENTS, in heraldry, are all. ſuch things as are 
applied about the ſhield by 71 — ornament; as the belt, 
nuntlings, ſapporters, &c. A thing is alſo ſaid to be accom- 

anied, When there are ſeveral bearings, or figures, about 

me principal one ; as a faltier, bend, feſs, chevron, or the 


e. 2. [2 
- ACCOMPLICE, one that has a hand in a buſtheſs; or is 
oy in the ſame deſign or. crime with another. By the law of 
>cotland, the accomplice can only be proſecuted after the con- 
vittion of the principal offender: ,unlels the acceſſion of, the ac 
complice is immediate, in ipſe adtu, ſo a3 in effeft to render 
8 By the general rule, the accomplice ſuffers 
the r ment with the principal offender. Let if he be 

markably leſs guilty, Juſtice will not permit equal puniſhment, 
e Council of Sens, and ſeveral other ſynodical ſtatutes, 


expreſsly, prohibit the revealing accomplices, See Accks- 
SORY. 
. ACCOMPLISHMENT, the entire execution, atchievement, | 
or fulfilling of ſomething propoſed or undertaken. N 
E ACCOMPLISHMENT 18 alſo, uſed for any mental or perſonal en- 
owment. 
- ACCOMPLISHMENT, in theology, is principal 4,17 
mg of events foretold by the Jewiſh p in the Old Teſta- 
ment, and fulfilled under the New, e a. literal accoms- / 
ent, a myſtical or ſpiritual accompli t, a ſingle ac- 
compliſhment,- a double accompliſhment, a 1 
ment, a Chriſtian, a heathen accompliſhment. ſame pro- 
ber is ſometimes accompliſhed in all or ſeveral of thoſe dif- 
terent ways. Thus, of ſome of che prophecies of the Old Tef- 
tament, we Jews find a literal accomphſhwent in their own hiſto- 
95 about the time when the prophecy was given: the Chriſtians | 
ad another in Chriſt, or the earli 
heathens another, in ſome of their emperors; the Mahometans 
another, in their legiſlator, &c. There, are two principal ways 
(7, accompliſhing a prophecy; directly and by accommodation. 
See AccommonaTION and PROPHECY. | 
Dr. Sykes has a particular enquiry into the meani thoſe 
words uſed by the evangeliſt, that it might be fulfilled, or ac- 
compliſhed, which was [poke by the prophets ;'' where be ſhews, 
that the wa wh, fulfilled, does not neceſfarily refer to a pre- 
diftion of a future event accompliſhed ; but is frequently à mere 
accommodation of words bortuwed. from ſome other author, and 
accommodated to the preſent occaſion, Grotius ſuggeſled the 


opinion fi | | 

Ac or Accour r, in a general ſenſe, a computation 
or teckbning of any thi by numbers. Collefively, is uſed, 
to expreſs the books, which merchants, waders, bankers, &c. , 


days of the church; the 


to mak 


| There ate Cariout ways. of ac counting; as by. enutneration; 
7 telling one by ane; and by the rules of arithmetic, addition, 


METIC, ..;r; | | OE LTP 
We account time by years, months, &c. The Greeks ac- 
counted it by olympiads; the Romans by indittions, luſtres, &c. 
We account — by miles, leagues, &. 1 
Accor is taken ſometimes in « particular ſenſe for the com- 
putation of time, Thus we fay, The Julian Accoum, the Gre- 
gorian Account, &c. in which ſenſe it is equivalent to [lyle, 
Books of AccounTs, of merchants and tradeſmen, are con- 
ſidered as a ſort of private inſtruments; and, in the civil law, and 
law of merchants, are allowed to make a half proof... The rca- 
ſon is, that mereliants are often under a neceſluy of dealing on 
truſt; without note or writing. Hence the fuppletory . oath ot 
the merchant, with his book of accounts, is admitted abruad as 
a full proof againſt his chapman. But in England this is under 
ſome limitation. See ia. 7. Jas. I. cap. 12. which confines this 
ſpecies of proof to {uch tranſattions as have happened within one 
year before the action brought; unleſs between merchant and 
merchant, in the uſual intercourſe of trade: | 
ACCRETION, in phyſics, the growth or increaſe of an or- 
ganical body, by the acceſſion of new parts. Alſo a growing 


297 penn ad; to, and creſcere, to grow. Accretion is of two 
inds; the one conſiſting in an external oppoſition of new matter. 
This is what we — call juxta poſition; and it is thus ſtones, 
ſhells, &c. are ſuppoſed to grow. The other is by ſome fluid 
matter received into proper veſſels, and gradually brought to ad- 
here or grow to the ſides thereof. This is what WW call zntro/uf< 
ception; and it is thus that plants and animals are nouriſhed. 
ACCROCHE, in heraldry, denotes a thing being hooked in- 
to another. See the laſt line of Plate V. in the SYSTEM, where, 
by miſtake, it is called acctoche, 14 
ACCUBATION, a poſture of the body, between ſitting and 
lying. The word is compounded of ad, to, and cubo, I lie down, 
ccubation, or accubitus, was the table poſture of the Greeks 
and Romans; whence we find the words particularly uſed forthe 
lying, or rather, as we call it, ſitting down to meat. The Greeks 
introduced this poſture, The Romans, during the frugal ages of 
the republic, were ſtrangers to it. But as luxury got footing, 
this poſture became adopted, at leaſt by the men ; for as to wo- 
men, it was reputed an indecency in them to lie down among 
the men; though afterwards this tuo was got over. But children 
did not lie down, nor ſervants, nor ſoldiers, nor perſons ot 
meaner condition, but took their meals ſitting, as a poſture leſs 
indulgent. The Roman manner of diſpoſing themſelves at table 
was this; a low round table was placed in the cœnaculum, or 
dining room, and about this uſually three, ſometimes only two, 
beds, or couches; according to the number of which, it was 
bicliaium, or triclinium. Theſe were covered with a fort of bed 
cloaths, richer or plainer, according to the quality of the perſon, 
and furniſhed: with - quilts and pillows, that the gueſts might lie 
the more commodioufly. There were 3 three perſons 
on each bed ; to crowd more was eſteemed ſordid, In eating 
they lay down on their left ſides. with their heads reſting on their 
pillows, or rather on their elbows. The firſt lay at the head of 
the bed, with his feet extended behind the back of the ſecond : 
the ſecond lay with the back of his head towards the navel of the 
firſt, only > ed by a pillow, his feet behind the back of the 


| third; and fo of the third, or fourth. The middle place was 


eſteemed the-moſt honourable. Before they came to table, the 
changed their cloaths, putting on what they called cænatoria — 
tis, the diving garment, and pulled off their ſhoes, to preveut 
dirt ing their couch. Pitiſc. Lex. Ant. 
AC USATION, the charging any perſon with a criminal ac- 
tion, either in one's own name, or in that of the public. 
word is compounded of ad, to, and catſari, to plead. It 
formerly been the cuſtom, in ſome parts of Europe, where t 
accuſation was very heavy, either to decide by combat, or at lea 
to make the accuſed purge himſelf by oath ; which, however, 


— 


| was not admitted, excepting a certain number of his neighbours. 


and acquaintance {wore together with him: ON 
Writers on politics treat of the benefit and the inconveniencies 


great men. Noth according to Machiavel, tends more to 
the preſervation of than trequent accuſations of perſons 
truſted with the adminiſtration of public affairs. This, accord- 
ingly, was firiatly obſerved by the Romans, in the inſtances of 
Camillus, accuſed of corruption by Manlius Capitolinus, &c. 
Accuſations, however, in the judgment of the ſame author, are 
not more beneficial than calumnies are pernicious; which is alſo 
confirmed by the prattice of the Romans, Manlius not being able 
e good his charges againſt Camillus, was caſt into priſon, 
By the Roman law, there was no public accuſer for public 


the encouragement, and diſcouragement of accuſations 
d 


crimes j every private a whether intereſted in the crime or 
P 


not, might accuſe and proſecute the accuſed to puniſhment, or 
abſolation. ,, Cato, the moſt innocent perſon of his age, had been 


uſe for recording their tranſactions in buſineſs, See Boox- 
KEEPING. F ba ö 


5 


accuſed 32 times, and as often abſol ved. But the accuſation of 


private crimes was never received but from the mouths of Sole 
| . ; wi 


LIT 


ubtraction, & c. See thoſe rules in the Syſtem of Aru 


together, as of the fingers to one another. The word is com- 


of public accuſations, Various arguments are alledged, both for 
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who were immediately intereſted in them; but the huſband.could 


accuſe his wife of adultery, , | 
In the French law, previous to the revolution, none but the pro- 
cureur- general, or his deputies, could form an accuſation, except for | 


high-treaſon and coining, where accuſation was opens to every body. 
In other crimes, private perſons could only a& the part of de- 
nouncers, and demand reparation for the offence, with damages. 

In Britain, by Magna Charta, no man ſhall be impriſoned or 
condemned on any accuſation, without trial by his peers, or the 
law: none ſhall be vexed with any accuſation, but according to 
the law'of the land ; and no man ſhall be moleſted by petition to 
the king, &c. unleſs it be by indictment or preſentment of lawful 
men, or by proceſs at common law. Promoters of ſuggeſtion are 
to find ſurety to purſue them; and if they do not make them good, 
ſhall pay damages to the party accuſed, and alſo a fine to the king. 
No — is obliged to anſwer upon oath to a queſtion whereby he 
may accuſe himſelf of any crime. 

ACCU SATIVE, ia grammar, the fourth caſe of nouns that 
are declined. Its uſe may be conceived from this, that all verbs 
which expreſs actions that paſs from the agent, as 16 beat, &c. 
muſt have ſubjects to receive thoſe actions: for, if I beat, I muſt 
beat ſomething ; ſo that ſuch verb evidently requires after it a noun, 
or name, to be the object of the aQion expreſſed. Hence, in all 
languages which have caſes, the nouns have a termination, which 
they call accuſative; as amo Deum; 1 love God. In Engliſh, 
we have nothing to diſtinguiſh this cafe from the nominative ; but 
as we ordinarily place words in their natural order, it is cafily diſ- 
covered; the nominative conſtantly preceding, and the accuſative 
following, the verb. Thus, when we fay the prince loves the prin- 
ceſs, and the princeſs loves the prince , the prince is the nomina- 
tive in the firſt, and the aceuſative in the laſt; and the princeſs the 
accuſative in the firſt, and the nominative in the ſecond. See the 
Syſtem, Part I. SeQ. I. 

ACEPHALUS, or AczyxALovs, ſomething that wants a 
head. The word is compoſed of the privative a, and x:pa>n, 
caput, head. 

Acephalous worms, or what are ſuppoſed ſuch, are frequent. 
The lumbricus latus, or joint-worm, was long taken to be ace- 

alous. The firſt who gave it a head was Tulpias, and after 

im Fehr: the former even makes it _— or two-headed. 

The levellers, in the reign of Henry I. were called acephal:. 
This word, in our ancient law-books, is alſo uſed for thoſe poor 
people who had no proper lord ; as holding nothing in fee, either 
of king, biſhop, baron, or other feudal lord. 

ACESCENT, a word uſed to denote any thing which is turn- 
ing ſour, i. e. acid, or which is Nightly acid. It is only applied 
properly to denote the firſt of theſe two meanings. The ſecond 
may be better expreſſed by either of the words acidulous or ſub- 


acid. 

ACETABULUM, in anatomy, is uſed for a deep cavity in 
certain bones appointed for the receptian of the large heads of 
other bones, in order to their articulation. Thus the cavity of 
the iſchium or huckle-bone, which receives the head of the thigh 
bone, is called acetabulum, and ſometimes cotyle, or cotyloides. 
The acetabulum is lined, and capped round with a cartilage, 
whoſe circular margin is called ſupercilium. In its bottom lies a 
large mucilaginous gland. See the Syſtem, Part. I. Sect. I. 
1 is alſo uſed by anatomiſts in the ſame ſenſe with 
Cotyledon.. It fignifies alſo a glandular ſubſtance, found in the 

acenta of ſome animals. | 

ACETARY. Nehemiah Grew, in his anatomy of plants, 
applies this term to a pulpy ſubſtance in certain fruits, . g. the 
pear, which is incloſed in a congeries of ſmall calculous bodies 
towards the baſe of the fruit, and is always of an acid taſte.— 
The acetary of a pear is a globular part, lying within the cal. 


„ elllary of the choak, and ſurrounding the care. It is of the ſame 


ſubſtance with the parenchyma, or pulp, only that the bladders 
of which it confiſts are ſmaller and rounder than thoſe of the pa- 
renchyma: from whence, however, it ſeems to be derived: 
whence it is ſometimes alſo called, the inner parenchyma. The 
quince alſo has an acetary, reſembling, though leſs than, that of 


a pear. 

ACETIFICATION is uſed by ſome chymiſts to denote the 
action or operation whereby vinegar is made. Acetification is a 
branch or ſpecies of fermentation, ariſing by expoſing vinous 
liquors in open veſſels and a warm place, which turns them acid. 
Acetification chiefly differs from the fermentation whereby wine 
is made, in this, that the latter is effected by a gentler heat, 


ſufficient only to raiſe and rarefy the ſulphureous parts; whereas, 


in acetification, there is what is ſufficient to raiſe and rarefy 
the _ parts; which is the preciſe point wherein acetification 
conſiſts. | 
ACETOUS, an epithet applied to ſuch ſubſtances as are ſour, 
or ke of the nature of vinegar. 
CETUM diftillatum, diſtilled vinegar, chiefly uſed in pre- 
parations for diſſolution and precipitation. | 
Se1r1T.Us ACET1, ſpirit of vinegar, is made by drenching cop- 
| way with diſtilled vinegar ; then evaporating it till the 
umes of the vinegar cannot be ſmelt ; the ſaturation and evapo- 
ration to be again repeated, till the menſtruum be ſatiated ; which 
No. 3. Vol. I. 
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being then diſtilled, the Giri dames over. Its qualities and uſes 
are much the ſame with thoſe of the diſtilled vinegar, only it is 
more powerful, | hex 

ACc8TUM roſatum, vinegar of roſes, This is made of roſe- 


| buds infuſed in vinegar, forty or fifty * the roſes are then 
t is 


preſſed out, and the vi gar preſerved. chiefly uſed by way 
of embrocation on the and temples, in the head-ach. After 
the like manner are made acetum ſambucinum, vinegar of elder ; 
acetum ant haſal um, vinegar of roſemary flowers; acetum ſcilliti- 
cum, vinegar of ſquills, &e. The German diſpenſatories abound 
with medicated vinegars; chiefly aimed againk peſtilential diſeaſes; 
but they are not much uſed among us. Our diſpenſatories, indeed, 
retain ſome of them, as the acetum .theriacale Norimbergenſe ; 
but is never preſcribed. | ; 

ACETUM alcalizatum is made of diſtilled vinegar, with the ad- 
dition of ſome alkaline or volatile ſalt. 

AczTuM Eſuriens, in chymiſtry, a diſtilled vinegar, reQified 
with the help of verdigreaſe It is made by diſſolv ing the common 
verdigreaſe in fine diſtilled vinegar, then evaporating the ſolution; 
and recoyering the verdigreaſe again in form of cryſtals; and from 
this, by a proper degree of fire, diſtilling with a retort an acid ſpi- 
rit, which is the richeſt acid that can by any art be prepared from 
vinegar. Baerhaaves's Chym. p. 138. 

ACHIAR is a Malayan word, which fignifies all forts of 
fruits and roots pickled with vinegar and ſpice. The Dutch im- 
port from Batavia all forts of achiar, but particularly that of 
bamboo, a kind of cane extremely thick, which grows in the 


Eaſt Indies, It is preſerved there whilſt it is ill green, with 


very firong vinegar and ſpice; and is called bambas achiar. 
The — changes according to the fruit with which the achiar 
is made. ö 

ACHOR, in medicine, the third fpecies or degree of a tinea, 
or ſcald head. Achor is a fort of barn running ulcer on the 
face and head, chiefly of childrea while they ſuck ; by which 
the ſkin is broke into a number of lictle holes, out of which 
iſſues a viſcid humour, like ichor, whence its name. Achor, 
differs from the favus and tinea only in the degree of virulence. 
It is called favus when the perforations are large ; and tinea 
when they are like thoſe which are made by moths in cloth. 
Writers of medical obſervations afford divers anomalous inſtances 
of achores, viz. ſome are found even in aged people; others on the 
feet ; athers reſembling the venereal diſeaſe ; others which difap- 
peared upon cutting the hair, and returned on its growing 
again; others followed by a thickneſs of hearing; others by 
panics ; and others by a gutta = Their drying up has 
— been followed by a fever, their repulſion inwards by 
an epilepſy. | 

ACHRAS, or SaroTA PLUM: a genus of the Monogynia 
order, belonging to the Hexandria claſs of plants; and ranking 
in the 43d natural order, Dumaſa. There are four ſpecies, alt 
natives of the Weſt Indies. The principal are, 1. The ſapota 
with oblong oval leaves, and ſmoath —— fruit. he 
mammaſa, with ſpear-ſhaped leaves, and large oval fruit. The 
firſt is common about Panama, and ſome places in the Spaniſh 
Weſt Indies; but is not to be found in any of the Britiſh Settle 
ments in America. The ſecond fort is very common in Jamai- 
ca, Barbadoes, and moſt of the Weſt India Iflands, where the 
trees are planted in the gardens far their fruit, which is by many 
perſons greatly eſteemed. They grow to the height of thirty- 
five or forty feet, having a ſtraight trunk, covered with an afh- 
coloured bark. The branches arg produced on every fide, form- 
ing a regular hend; andtare beſet with leaves near a foot long, 
and almoſt three inches broad in the middle. The flowers are 
covered by a browniſh ſkin, inclofing a thick pulp of a ruſſet co- 
lour, very luſcjous, and called natural marmalade, from its re- 
ſemblance to that of quinces. The ſtones taken in emulſion 
are reckoned good againſt the gravel. Theſe trees being natives 
of very hot climates, cannot be preſerved in this country, except 
in the warmeſt ſtoves. 


ACHROMATIC, an epithet want of colour. 
The word is Greek, being compo of a privative, and xpwus 
colour. 


ACHROMATIC Teleſcopes, are teleſcopes contrived to remedy 
the aberrations in colours. ; 

ACICULZ, in natural hiſtory, ſmall ſpikes, or prickles, in 
form of needles, with which nature has armed ſeveral creatures, 
as the echinus marinus, alſo the hedge-hog, &c. For a repre- 
ſentation of the latter, ſee the Plates in the Syſtem of MA Mma- 
LA, Genus XX. which ſhews their aciculz. | 

ACIDITY, Actor ras, the quality which conſtitutes or de- 
nominates a body acid, or that ſenſation of ſharpneſs and ſour - 
neſs which acids excite upon the taſte. ; 

ACIDS derive their name from the word acere, to be ſharp; 
which expreſſes one quality by which they are diſtinguiſhed, viz. 
their ſour taſte, They form one of the general claſſes, into 
which ſimple ſalts are divided, and are the moſt fimple of all ſa- 
line fubſtances. For the ſeveral divifions of acids and their 


peculiar qualities and properties, ſee the Syſtem of CavMISTRY, 


Part I. Chap. IV. throughout. 
| ACIDULE, in natural hiſtory, ſpecies of mineral waters, 
* N * @ diſtinguiſhed 


1 


diſtinguiſhed by a ſatent acidity in their nature. When they are 
accompanied with heat, they are called acidulæ; but if heat be 
added to their briſk ſpirit, they are denominated therme. Aci- 
dulz are native waters, impregnated with patticles of ſome acid 
mineral, as vitriol, alum, nitre, or ſalt; and, as Dr. Seip, of 
Pyrmont, firſt diſcovered, in 1736, and Dr. Brownrigg, of 
Whitehaven, farther evinced, with a conſiderable quantity of fix- 
ed air, formerly known by the name of their ſpirit, or mephites, 
to which they owe their briſk ſparkling quality. Phil. Tranſ. 
Abr. vol. viii. p. 659; and Phil. Tranſ. vol. Iv. p. 230, &c. 
The phyficians alſo frequently include chalybeate and alumi- 
nous, or ferruginous, waters, under the claſs of acidulæ. Their 
virtues depend, in general, on the principles and ingredients in 
their compoſition, A general analyſis of mineral waters may be 
made, either by evaporation, which will diſcover both the quan- 
tity of ſolid matter contained in the water, and, by ſubſequent 
trials, the peculiar nature of it; or by diſtillation, whence it may 
be known, whether the water contains any volatile matter, ſa- 
line or bituminous; or again, by the mixture of certain liquors. 
See further on this ſubjedt, the Syſtem of CHyM1sT&y, and the 
Article WATzRs in the Alphabet. See alſo Hoffman de Acidu- 
lis, &c. Shaw's Improvements on Mineral Waters, in his Chymi- 
cal Works ; and Neuman's Works, with Dr. Lewis's Additions, 


p. 252. 

ACIDULATED, any thing wherein acid juices have been 
put, in order to give it a coolneſs and briſkneſs, 

ACIDULOUS denotes a thing that is ſlightly acid. It is ſy- 
nonymous with the word ſub-acid, g 

ACLOWA, in botany, a barbarous name of a ſpecies of 

Colutea, It is uſed by the natives of Guinea to cure the itch : 
they rub it on the body as we do unguents, 
. ACME, the _ or top of anything. The word is Greek, 
ſignifies point, and is more eſpecially uſed to denote the height, 
or utmoſt vchemence, of a diſtemper. Accordingly, ſome me- 
dical writers divide diſeaſes into four ſtates, or na 4 t 1, Arche, 
the beginning, or firſt attack, 2. Anabaſir, the growth. 3. 
Acme, the height: and 4. Paracme, Which is the declenſion of 
the diſtemper. | 

ACONCRODBA, in — a name given by the natives of 
Guinea to a plant growing wild with them, and in great eſteem 
for its virtues in the ſmall-pox. They give an infuſion of it in 
wine, The leaves of this plant are opake, and as Riff as thoſe of 
the phillerey : they grow in pairs, and ſtand on ſhort foot-ſtalks : 
they are ſmall at each end, and broad in the middle; and the 

largeſt of them are about three inches in length, and an inch and a 
quarter in breadth in the middle. They ſomewhat reſemble thoſe 
of our hay. They are of a duſky colour on the upper ſide, and 
of a pale green underneath, 

ACONITUM, Acovite, Wor rsnant,orMonkxsHoop; 
a genus of the Trigynia order, belonging to the Polyandria claſs of 
plants. In the natural order, it aſſociates with the — 
206. The characters are: There is no calyx. The corolla con- 
fiſts of five unequal petals oppoſite, in pairs ; the higheſt helmet- 
tubed, inverted, and obtuſe : the two lateral ones broad, round- 
iſh, oppoſite, and converging ; the two loweſt oblong, and look- 
ing downwards, The nectarla are two, piped, nodding, and 
ſitting on long ſubulated peduncles, and concealed under the 
— petal : the ſcales are (ix, very ſhort, coloured, and in an 
orb with the neftaria, The ſtamina conſiſts of numerous ſmall 
ſubulated fllaments ; the antherm are erect, arid ſmall. The 
piſtillum has three by oblong germens, _—_ ſtyll the length 
of the ſtamina : the Nigmata are ſimple, and reffecte d. e 
N has three or five univalve capſules, gaping inward, 

he ſeeds are numerous; angular; and wrinkled: 

There are ten different ſpecies of Wolfebane all of which, 
Except one, (the vrlental;) are natives of the Alps, the mountains 
of Germany, Auſtria, and u b require 4 cov! (ſhady tua 
tion j. except the wholeſume wolfabane, which muſt hive an 
open expoſure: They thelve better in a mulſt than a oll 4 but 
the ground muſt not be ſo wet as tt have the water (i — near 
thelt roots In the Winter-tite: They map all be propagated by 
ſuwing thelf mo In autumn; upon a Abrth border, Where the 
are (vreened from the fun. "The plants will enme up in the fyring, 
when they muſt be kept clean from weeds during the fummef⸗ 
months; and in very dry feafuns, if they are Frequently refreſhed 
With water, thelr growth will be greatly promoted, The follow: 

autumn they (hould be tranſplanted into (hady borders, In rows 

a Foot afunder, and the plants fix Inches diftant from one another, 

In this fituation they may remain two years, when they will earry 
flowers, and fo may be tranſplanted to theſe places Where they 
are to remaln, The eaſtern menkſhegd 1s a native of the Le- 
vant, from whenee the feeds of It were firſt font, by Dr. Tourne- 
fort, ia the royal garden at Paris, from whenee ſöme other gar- 
dens have been furniſhed with feeds, It Is very rare in Kuro 
at preſent, Sinee the time of Theophraſtus, moſt of the ſpeoles 
of monkſhood have been reckoned a deadly polſon both to men 
and brutes, Dioſvorides, however, recommends the external 
application of common monkſhood for pales of the eyes, 'The 
flowers of a great many ſpecies communicate thelt noxious qua» 


lity by being ſmelled to; and thoſe of the ſpecies called napellus 
being placed on the head, occaſion a violent megrim. Of the 
bad qualities of theſe plants we ſometimes avail ourſelves to get 
rid of vermin. A decoction of the roots will deſtroy bugs. "The 
ſame part being powdered, and adminiſtered in bread, or ſome 
other palatable vehicle, to rats and mice, corrodes and inflames 
their inteſtines, and ſoon proves mortal. The juice of the plant 
is uſed to poiſon fleſh with, for the deſtruction of wolves, foxes, 
and other ravenous beaſts. The beſt antidote to the poiſon of the- 
different monkſhoods is ſaidto be the root of the anthora, a ſpecies 
of the ſame genus, hence termed healthful or wholeſome monkſhood. 
The ſame plant is regarded as efficacious againſt bites of ſerpents, 
and other venomous creatures. The roots have a bitter acrid 
taſte : the leaves are only bitter. The former are chiefly uſed 
in medicine : and, beſides the excellent quality juſt mentioned, 
are ſtomachic, and promote perſpiration. The peaſants, who 
gather the plants on the Alps and — are ſaid to uſe it with 
ucceſs againſt the biting of mad dogs, and to cure the colic. It 
is remarkable, that the monkſhood with blue flowers are much 
more virulent than the yellow or white-flowered kinds. Miller 
aſſerts that the huntſmen of the wolves, and other wild beaſts, 
on the Alps, dip their arrows into the juice of thoſe * which 
renders the wounds made by them deadly. That the anthora is 


an antidote to the poiſon of the reſt of the ſpecies, is not con- 


ſidered as a fact ſufficiently eſtabliſhed. Of the effects of the 


above, indeed, and other vegetable 12 medical writers give 
but a confuſed account. In general, thoſe which are not of the 
narcotic kind, nor excite violent vomitings and purgings, produce 
their pernicious effecta, by irritating the nervous coats of the ſto- 
mach and inteſtines, ſo as to occaſion violent convulſions, not only 
in them, but through the whole body. The proper cure is eva- 
euation by vomit : but this is not to be obtained without ſome: 
— ; becauſe there is uſually ſuch acontraQion about the up- 
per orifice of the ſtomach, that nothing can either be ſwallowed 
or thrown up. In this caſe, an infuſion of tobacco has. been 
recommended, and may probably be of ſervice : for being of It- 
ſelf of a very ſtimulating nature, it may for a moment take off 
the A Hale occaſioned by the poiſon : in which caſe, u 
violent vomiting will immediately enfue. The ſtomach being 
thoroughly emptied, and deglutition rendered eaſy, the cure may 
be completed by oily and * — medicines. On account 
of the poiſonous qualities of monkſhood, no ſpecies of it ſhould 
be planted where children have acceſs, leſt they ſhoyld ſuffer by 
putting the leaves or flowers in their mouths, or rubbing them 
about their eyes; for the juice of the leaves will occaſion great 
diſorder by being only rubbed upon very tender fleſh; and the farina 
of the flowers, when blown Into the eyes, cauſes them to ſwell 


reatly, 
. ACORN, in botany and agriculture, denotes the fruit of trees 
of the oak kind, See Quurcus, 

The acorn, according to Dr. Grew, is the nut of an oak, 
with this difference only, that beſides the cup it ſands in, it 
has only a leathern or parchment cover, inſtead of a ſhell, And 
hence It is, that whereas the kernel of a nut is ſweet, that of an 
acorn is of a very rough taſte ; the auſtere parts of the ſap, which 
in a nut are drained off into the ſhell, being here Imbibed by the 
kernel itſelf, Writers on huſbandry give rules concerning ſemi- 
naries or nurſeries of acorns, the propagating, ſuwing, of plant- 
ing of acorns, For timber, thoſe acorns are to be choſen as 
ſeed, which are moſt ſolid and heavy, not thoſe which are biggeſt. 

In the Phil; Tranf, vol. 1vill; No. tt, an. 1768, p. 7 there 
is a curious and Important memoir by John Ellis, Eſy. containing 
«a method of preſerving acorns in bee's-wax, for a whole year, in 
a ſtate fit for vegetation, whereby other ſeeds may be preſerved 
in like ah and ſuch as are vn _ may be brought over from 
— Eaſt Indles, to plant for the benefit of the American vo- 
onſes. 

Acorns Were the food of the Art „N when corn Wis 
found out; acorns Wers Heylefted: They are of little uſe In 
vur days; but to fetten hogs, and other eatile, nd pow'ly. et 
among the Spaniards; the leon, Gli Herrn, ls fald to Ha ve ſn 

remained a delicacy; and to have been ferved up in the nature of 
« deſert; Ia dearth, acorns have been furietimes dried, groun 

into meal; and baked Into bread he Inhabitants of Cho hel 
out a long fiege, without other food, But they are fal t6 res 
head:achs and ventofities, and ts be hard of digeſtion. A deeve- 
tion of acorns Is reputed good agalnft dyfenteries and elles, A 
peffary of them is fad ts be good in Immoderate fluxes of the 


menfes 
Abos ries, Aegpsrie a, the dechrige of theory of 
hearings of of undes, The word is formed of the Clreck au 
1p dm Avouſtioy is the fame with what we otherwiſe 
va bes. 

Aboverien ly A divided into two parts | 1 47 4. 
ronftier, which explains thofe ſnunde that eme directly from ajfo- 
nafous body to the ear ; and eararouftlcs which treats of reflected 
ſounds | but ſuch diſtinftion dues not appear neceſſary, as the 
whole yew may well be comprehended under one head, as will 
be clearly ſhewn what follows, 

TREATISE 
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TREATISE on ACOUSTICS, or PHONICS. 


CHAP. I. Different Theories of Sound. 
OST ſounds are conveyed to us on the boſom of the air. 
M In whatever manner they either float upon it, or are pro- 
ned forward in it, certain it is, that, without the vehicle of 
this or ſome other fluid, we ſhould have no ſounds at all. Let 
the air be exhauſted from a receiver, and a bell ſhall emit no 
found when rung in the void ; for, as the air continues to grow leſs 
denſe, the ſound dies away in proportion, ſo that at laſt its ſtrong- 
eft vibrations are almoſt totally filent. Thus air is a vehicle for 
found. However, we muſt not, with ſome philoſophers, aſſert 
that it is the only vehicle ; that, if there were no air, we ſhould 
have no ſounds whatſoever : for it is found, by trial, that ſounds 
are conveyed through water almoſt with the ſame facility with 
which they move through air. A bell rung in water returns a 
tone as diſtin as if rung in air. This was obſerved by Der- 
ham, who alſo remarked, that the tone came a quarter deeper. 
Some naturaliſts aſſure us alſo, that fiſhes have a ſtronger perception 
of ſounds, even at the bottom of deep rivers. But this is much 
doubted. 

One thing, however, is certain, that whether the fluid, which 
conveys the note, be elaſtic or non-elaſtic, whatever ſound we 
hear is produced by a ſtroke, which the ſounding body makes 
againſt the fluid, whether air or water. The fluid being ſtruck 
upon, carries the impreſſion forward to the ear, and there pro- 
duces its ſenſation, Philoſophers are ſo far agreed, that they all 
allow that ſound is nothing more than the impreſſion made by an 
elaſtic body upon the air or water, and this impreſſion carried 
along by * Auid to the organ of hearing, Though air and 
water are both vehicles of ſound, yet neither of them ſeems to 
be ſo by itſelf, but only as it contains an exceedingly ſubtle fluid, 
capable of penetrating the moſt ſolid bodies. Hence, by the 
medium of that fluid, ſounds can be propagated through wood, 
or metals, even more readily than through the open air. By the 
ſame means, deaf people may be made ſenſible of ſounds, if they 
hold a piece of metal in their mouth, one end of which is ap- 
plied to the ſounding body. As it is certain, therefore, that ult 
cannot penetrate metals, we muſt acknowledge the medium of 
ſound to be of a more ſubtle nature ; and thus the electrical 
Auld will naturally occur as the proper one. But Why then is 
ſound no longer heard in an exhauſted repelver, if the air is not 
the fluid by which it is conveyed, 250 the eleckrleal matter 
cannot be excluded? The reply to this45 obvious: The electrical 
fluid is ſo exceedingly ſubtle, and pervades ſolid bodies with fo 
much eaſe, that any motion of a ſolſd body, In a quantity of 
eleQric matter by itſelf, can never excite a degree of agitation 
in it ſufficient for producing a ſound; but if the eleQric Auld 1s 
entangled among the particles of alr, water, wood, metal, &c, 
whatever affeQs thelr particles will alſo affoct this Auld, and pro- 
duce an audible noiſe. In the experiment of the alr pump, 
however, there may be an ambiguity, as the gradudt exhauſting 
of the alt creates an increaſing difference of preſſure on the out- 
fide, and may occaſion in the glaſs a difficulty of vibrabing, ſo as 
to render It leſs fit to communicate to the air without the vibra- 
tlons that ſtrike It from within. From this cauſe the diminution 
of ſound in an exhauſted receiver may be ſuppoſed to proceed 
as well as from the diminution of the alr. But if any Internal 
agitation of its parts ſhould happen to the electrical Aid, ex- 
ceeding loud noiſes might be propagated through it, as has been 
the caſe when large meteors have kindled at a great diſtance 
from the earth. It is alſo difficult to account for the exceed! 

at ſwiftneſs of ſound, upon the ſuppoſition that It ls propagat 

means of alt alone for nothing ls more certain; than that the 
Arongeſt and moſt violent gale le, In Its courſe; Inert and flug - 
U compared with the motlon of ſound; But the manner In 

hich this conveyance Is made Is II! difputed i whether the ſound 
46 diffuſed into the alt; In elreſe beyond elrele, like the waves of 
Water, when we diſturb the ſmoothneſs of Its ſurface by Wap: 
pln in a N. whether it travels along, like rays diffuſed 
mea entre; fome what In the ſwiſt manner that eleeftielty ty 
lone a tod of 1 | he ure the queſtions Which have 10 
the learned; Bit fag ton was of the AF opinion; He has 
explained the progrefion of ſound * un undulatory, ur rather 
vermieular, motion in the parts of the alf IF we have af eg 
lies of the erawling of forme Inſedts, we hall have a tolerable 
notion of the progrefiion of found upon this hypothefis, The 
Infet, for Inflance, In its motion; Art carries tis eontrattions 
from the hinder part, In order ts throw its fore part ty the pro 
diftanes g then It ny + Its contractions from the fore part 40 the 


hinder ts bring that forward: Numething fimilar to this Is the 
moiſon uf the al when firuek yon by a founding body: 
0 0 


To de « little more previſe ſuppoſe Ahe the ding of an 
harpſichord, ſerewed * roper pitch, and drawn nk the 
right line by the finger at H. o ſhall have occaſion elſewhere 
to obſerve, that ſuch u ſtring would, If let go, vibrate to E and 


from E to D, and back again ; that it wo FI) 


| 


brate like a pendulum for ever, if not externally reſiſted, ahd, 
like a pendulum, all its little vibrations would be performed in 
equal times, the laſt and the firſt being equally long in perform- 
ing; alſo, that, like a pendulum, its greateſt ſwiftneſs would 
always be when it arrived at E, the middle part of its motion. 
Now then, if this ſtring be ſuppoſed to fly from the finger at B, 
it is obvious, that whatever be its own motion, ſuch alſo will be 
the motion of the parts of air that fly before it. Its motion, as 
is obvious, is firſt uniformly accelerated forward from B to E, 
then retarded as it goes from E to D, accclerated back again as 
it returns from D to E, and retarded from E to B. This mo- 
tion being therefore ſent in ſucceſſion through a range of elaſtic 
air, it muſt happen that the parts of one range of air muſt be ſent 
forward with accelerated motion, and then with a retarded mo- 
tion. This accelerated motion reaching the remoteſt end of 
the firſt range, will be communicated to a ſecond range, while 
the neareſt parts of the firſt range being retarded in their mo- 
tion, and falling back with the receſſion of the ſtring, retire firſt 
with an accelerated, then with a retarded motion, and the re- 
moteſt parts will ſoon follow. In the mean time, while the 
— of the firſt Fange are thus falling back, the parts of the 
econd range are going forward with an accelerated mo- 
tion. Thus there will be an alternate condenſation and relaxa- 
tion of the air during the time of one vibration ; and as the air 
going forward ſtrikes any oppoſing body with greater force than 
upon retiring, ſo each of theſe accelerated progreſſiuns have 
been called by Newton a pulſe of ſound. Thus will the air be 
driven forward in the direction of the ſtring. But now we muſt 
obſerve, that theſe pulſes will move every way ; for all motion, 
impretſed upon flulde, in any direction whatſoever, operates all 
around lo a ſphere: ſo that ſounds will be driven in all directions; 
back wards, forwards, upwards, downwards, and on every fide, 
They will go on ſucceeding each other, one on the outſide of 
the other, like circles in diſturbed water; or rather they will lie 
one without the other in concentric ſhells, ſhell above ſhell, as 


| we ſee in the coats of an onion, 


All who have remarked the tone of a bell, while its ſounds aro 
decaying away, muſt have a idea of the pulſes of ſound, which, 
according to Newton, are formed by the alr's alternate progreſſion 
and receſſion, And it muſt be ox Gn that, as cach of theſe 
pulſes is formed by a ſingle vibration of the firing, they mult bo 
equal to each other; for the vibrations of the firing are known 
to be ſo, For accelerated motion, ſee the Syſtem of MycHAnics, 
Se. IV. and Plate I, Fig. 1. , 

As to the velocity with which ſounds travel, Newton deter- 
mines it, by the moſt difficult calculation that can be Imagined 
to be in proportion to the thickneſs of the parts of the air, and 
the diſtance of theſe parts from cach other, From hence he — 
on to prove, that each little part moves backward and forward like 
a pendulum ; and from thence he proceeds to demonſtrate, that if 
the atmoſphere were of the ſamg denſity every where as at the 
ſurface of the earth, a 22 that reached 
from its lilgheſt ſu ace of the earth, would 
by its vibrations 
which ſounds 


which cach pulſe would 
er than the velocity of 
lum ſwinging with one complete vibration, as the 
cireumferetjce of a A greater than thesdlameter. From 
he nee he calculates, that the motion of ſound, wlll he m_ In one 
ſecond. But this not belng conſonant to experlence, he takes in 
another conſideration, which deſtroys entirely the. rigour of his 
former demonſtration, namely, Ny oy in the air; and then finds 
the motions of ſound to be t 144 feet In one ſecord; or near t 
miles In « minute a propottion;which experlency/had eſtabliſhe 
neatly before. Thus much will ſerve to give ay Idea of u theury 
which has met with numbers of vppoſers. 
Various have been the vhjeftiyns that have been macle to the 
Newtonian ſyſtem of fuunds, It bs urged; that this theofy cart 
vnly agree with the tution of K. In an eſaſtſe Auld, Wherens 
finds are KH. ty move Forward through water that Je Hut claſs 
tie, 10 explain thelt progreſd therefure, tra water, 4 ſp⸗ 
eond theory Mult be furmied i d that two ieee se muſt be ma 
i enpfain 4 irmilar effvet j which Is contrary i Vie implielty 1 
tue philofophy j for It is contrary te the Hmpfſeſt of Hafurs. TH 
is Further urged, that the flow vermieular mutton ut (11 reprefents 
the velvelty with whigh fuunds travel, as we know by experience, 
that It is almoſt 14 miles in a minute; In (hart, t bs urged, that 
fuel undulations as have been deferibed;, when coming from 
feveral fangrous bedies at ones, Would eraſs, gbgruct, and eun- 
found each other fo that, if they wers eonveyed 10 the ear by 
this means, we ſhould hear nothing but a medley eFgifeard and 
broken artieulations, But this se oqvally with the reſt eontradictury 
w experience, fines we hear the fulleſt eangart, nat only without 
gonfullan, but with the higheſt pleaſure, Thee e e8tivns, whe- 
ther well founded ar nat, have given riſe ta another theory ; which 


gr 


| we (hall likewiſe lay before the reader ; though it too appears liable 


to objeRtions, which ſhall be afterwards mentioned, 

Kvery ſound may be conſidered as driven off from the found- 
Ing body in ftraight lines, and Impreſſed upon the air In one di- 
ohen only 4 but whatever impreſſion is made upon a fluid in one 
direQion, b diffuſed upon its ſurface Into all directions ; fo 2 


: . 
the found firſt driven directly forward ſoon fills up a wide ſphere, 
and Is heard on every fide. Thus, as jt is impreſſed, it Inſtan- 
taneouſly travels forward with a very fwift motion, reſembli 
the velocity with which we know e ity flies from one end © 
a line to another. Now, as to the pulſes, or cloſe ſhakes, as the 
muſicians expreſs it, which a founding body is known to make 
each pulſe (fay the ſupporters of this 2 is itfolf a diſtinct a 

fot found, and the Interval between every two pulſes is pro- 

indly filent. Continulty of found from the ſame body is only 
a deception of the hearing for as each diſtin ſound ſucceeds at 
very ſmall Intervals, the organ has no time to tranſmit its Images 
with equal fwiftnefs to the mind, and the Interval Is thus loſt to 
fenſe ; Juſt as In = flaming torch, If flared round In a eltele, 
It appears as a ring of fire, In this manner a beaten drum, at 
ſome (m4ll diſtance, preſents us with the Idea of continuing ſound, 
When children run with thelr Mecks along u rail, a continuing 
found Is thus reprefented, though It need fearce be obſerved that 
the ſtroke againſt each rall le perfectly dns and Infulated, Ae» 
cording to this theory, therefore, the pulfes are nothing more than 
diftin& founds repeated by the fame body, the firſt ſtroke or vibra- 
tlon belng ever the laudel}, and travelling farther than thofe that 
follow ; while each ſueceeding vibration glves a new ſound, but 
with diminiſhed force, till at laſt the pulſes decay awa totally, as 
the force decays that gives them exiſtence, All bodies whatſo- 
ever that are ſtruck return more or leſs a found : but ſame, want- 
ing elaſticity, give back no repetition of the ſound ; the nolfe is 
at once begotten and dies : while other bodies, however, there 
are, which, being more elaſtic, and capable of vibration, give back 
a ſound, and repeat the ſame ſeveral times ſucceſſively, Theſe 
laſt are faid to ha ve a tone ; the others are not allowed to have any. 

We now come to a critical queſtion : What is it that produces 
the difference of tone in two elaſtic ſounding-bells or ſtrings? Or 
what makes one deep and the other ſhrill? This queſtion has al- 
ways been hitherto anſwered by ſaying, that the depth or height 
af the note proceeded from the ſlowneſs or ſwiftneſs of the 
times of the vibrations. The ſloweſt vibrations, it has been aid, 
are qualified for producing the deepeſt tones ; while the ſwifteſt 
vibrations produce the higheſt tones. In this caſe, an effe has 
been given for a cauſe. It is, in fa, the force with which the 
ſounding ftring ſtrikes the air when ſtruck upon, that makes the 
true diſtinction in the tones of ſounds. It is this force, with greater 
or leſs impreſſions, reſembling the greater or leſs force of the 
blows upon a non-elaftic body, which produces correſpondent af- 
fections of ſound. The greateſt forces produce the deepeſt ſounds : 
the high notes are the effect of ſmall efforts. In the ſame man- 
ner a bell, wide at the mouth, gives a — ſound ; but if it be very 
maſſy withal, that will render it ill graver ; but if mafly, wide, 
and long, or high, that will make the tone deepeſt of all. Thus, 
then, will elaſtic bodies give the deepeſt ſound, in proportion to the 
force with which they ſtrike the air : but if we ſhould attempt to 
increaſe the force iving them a ſtronger blow, this will be 
in vain ; they will 2 the ſame tone ; for ſuch is their 
formation, that they are ſonorous only becauſe they are elaſtic, 
and the force of this elaſticity is not increaſed by our — 5 as 
the greatneſs of a pendulum's vibration will not be increaſed by 
falling from a greater height. Thus far of the length of chords, 
As to the frequency with which they vibrate the deepeſt tones, 
it has been found, from the nature of elaſtic ſtrings, that the long- 
eſt firings have the wideſt vibrations, and conſequently go back- 
ward and forward floweft 4 while, on the contrary, the ſhorteſt 
firings vibrate the quickeſt, or come and go in the ſhorteſt inter- 
vals. From hence thoſe who have treated of founds, have aſſert- 
6d, as was ſald before, that the tone of the fring yy — * 
on the length or ſhortneſs of the vibrations. TRle, however, Is 
not the caſe, One and the ſame firing, when truck, muſt 
always, like the ſame pendulum, return preelſely Amilar vlbra- 
tions z but It is well known, that one and the ſame firing, when 
ſtruck upon, does not always return preciſely the ſame tone 1 ſo 
that In this cafe the vibrations follow one rule, and the tone ano- 
ther. "The vibrations muſt be Invarlably the ſame In the ſame 
firing, which does not return the ſame tone Invariably, as le well 
known to muflelans In general. In the violin, for ſnſſanee, they 
ean eaſily alter the tone of the firing an octave, or elght notes 
higher, by a ſofter method of drawing the bow and ſome are 
known thus to bring out the moſt charming alrs 7 — 
Theſe pecullar tones are by the Engliſh muſlelans called fure- 
meter, The only reaſon, It has been alledged, that can be aſſigned 
for the ſame firing thus returning different tones, muſt certalnl 
be the different force of its ſtrokes upon the alr. In one enfe 
has double the tone of the other becauſe upon the foft touches 
of the bow, ny half Its elaſtlelty Is put Into vibration, This 
being underſtood, (continue the authors of this theory,) we ſhall 
be able clearly to account for many things relating to ſounds that 
have hitherto been inexplicable, Thus, for inſtance, if it be 
aſked, When two firings are ſtretched together of equal lengths, 
tenſions, and thickneſs, how does It happen, that one of or 
being ſtruck, and made to vibrate throughout, the other ſhall vi 
brate throughout alſo ? the anſwer is obvious 1 the force that the 
ſtring ſtruck receives is communicated to the air, and the alr 
communicates the fame to the ſimilar ſtring ; which therefore 
receives all the force of the former ; and the force being equal, | 
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the vibrations muſt be ſo too. Again, put the quetfon, If one 
firing be but half the length of the and be firuck, how 
will the vibrations be "The ariſwer is, the longeſt firing will 
receive all the force of the ſiring half as long as itſelf; and 
therefore it will vibrate in proportion ; that is, half its 
length. In the ſame manner, if the longeſt ſtring were three 
times as long as the other, it would only vibrate in a third of 
its length 4 of if four tl in a fourth of its length. In 
ſhort, whatever force the ſmaller firing im 
alr, the alr will 12 a lmilar force v 

and partially excite its vibrations. From 
count for the cauſe of thoſe charming, melancholy 


ſſes upon the 
the longer ſtring, 
nee alſo we may as 
adations of 


ſound In the Kollan lyre 4 an Inſtrument (ſays Sir John Hawkins), 


lately obtruded upon the public as a new Invention, though de- 
ſoribed above a century ago by Kireher, This Inftrument 1s 
eaſily made, being nothing more than u long narrow box of thin 
deal, about thirty lnches long, five Inches broad, and 14 Inches 
deep, with a elrele In the middle of the upper (ide, or belly, 
about 14 Inch 1 with (mall holes, On this 
are foven, ten, or (according to Kircher) fifteen or more rl 
of very fine gut, Rretehed over bridges at each end, like t 
bridge of a fiddle, and ferewed up or relaxed with ſere w- plns. 
The firings are all tuned to one and the ſame note 4 and the In- 
ſtrument Is E in ſome current of alr, where the wind can 
bruſh over its ſtrings with freedom, A window, with the (aſh 
juſt raiſed to give the alr admiſſion, will anſwer this 7 
exactly, Now, when the entering air blows upon theſe ſtrings 
with different degrees of force, there will be excited different 
tones of ſound y tk the blaſt brings out all the tones In 
full concert ; ſometimes it ſinks them to the ſofteſt murmurs : It 
feels for every tone; and, by its gradations of ſtrength, ſolicits 
thoſe gradations of ſound which art has taken different methods 
ta produce ' 

t remains, in the laſt place, to conſider (by this theory) the 
loudneſs and lowneſs, or, as the muſicians ſpeak, the ſtrength 
and ſoftneſs, of ſound, in vibrating elaſtic ſtrings, the loudneſs 
of the tone is in proportion to the deepneſs of the note 1 is, 
in two ſtrings, all things in other circumſtances alike, the deep- 
eſt tone will be loudeſt. In muſical inſtruments upon a different 

rinciple, as in the violin, it is otherwiſe ; the tones ae made 
n fuch inſtruments by a number of ſmall vibrations crowded 
into one ſtroke, The rofined bow, for inſtance, being drawn 
along a ſtring, its roughneſſes catch the ſtring at very ſmall in- 
tervaly, and excite its vibrations. In this inſtrument, therefore, 
to excite loud tones, the bow muſt be drawn quick, and this will 
_ the greateſt number of vibrations, But it muſt be ob- 
erved, that, the more quick the bow paſſes over the tering, the 
leſs apt will the roughneſs of its ſurface be to touch the ſtring at 
every inſtant. To remedy this, therefore, the bow muſt be preſſ- 
ed tho harder as it is drawn quicker, and thus its fulleſt ſound 
will be brought from the inſtrument. If the ſwiftneſs of the 
vibrations, in an inſtrument thus rubbed upon, exceed the force 
of the deeper ſound in another, then the ſwift vibrations will be 
heard at a greater diſtance, and as much farther off as the ſwift- 
neſs in them exceeds the force in the other. 
By the ſame theory (it is alledged) may all the phenomena of 
muſical ſounds be eaſily explained. The fables of the ancients 
nd, that muſic was firſt found out by the beating of different 
ammers upon the ſmith's anvil, Without purſuing the fable, 
let us endeavour to explain the nature of muſical ſounds by a 
ſim llar method. Let us ſuppoſe an anvil, or ſeveral fimllar an- 
vils, to be ſtruck upon by ſeveral hammers of different weights 
of forces. The hammer, which is double that of another, u 
iriking the anvil, will produce a found double that of the other. 
This double ſound muſicians have agreed to call un oRave, The 
ear can judge of the difference or reſemblance of theſe ſounds 
with great eaſe, the numbers being as one and twp, and there» 
fore very readily compared. Suppoſe that an hammer, three 
times leſs than the firſt, irikes the anvil, the ſound produced by 
this will be three times leſs than the firſt 1 ſo that the ear, In 
Jud ing the fimilitude of theſe ſounds, will find ſome what more 
d\fMeulty uſe It le not fo eaſy to tell how often one Is con- 
talned In three, as to tell how n it Is contalned In two. 
Again, ſuppoſe that an hammer four times leſs than the frſt 
strikes the anvil, the ear will find greater difficulty ill In Judg- 
Ing preeifely the difference of the ſounds g for the difference of 
the numbers four and one cannot ſo ſoon be determined with 
preciſion as three and one. If the hammer be five times leſs, the 
— = te Judging will be fill greater, If the hammer be fx 
times leſs, the difficulty Ill Increaſes g and ſu alſo of the ſeventh ; 
infomuch, that the ear cannot al Ways readily, and at once, deter- 
mine the preciſe gradation, Now, of all compariſons, thoſe 


], which the mind makes moſt eaſily, and with leaſt labour, are 
the moſt pleaſing. There is a certain regularity In the human 


ſoul, by which it finds happineſs in exact and Rtriking, and eaſily- 
made compariſons, As the ear is but an inſtrument of the mind, it 
is therefore moſt pleaſed with the combination of any two ſounds, 
the differences of which it can moſt - diſtinguiſh, It is 
more pleaſed with the concord of two ſounds, which are to each 
other as one and two, than of two ſounds which are as one and 
three, or one and four, or one and five, or one and ſix or ſeven. 


Upon 
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pleaſure, which. the mipd takes in, compariſon, all 
Jo ern 6-4 The variety of ſounds is lafinits ; but be- 
cauſe the eat cannot compare two ſounds ſo as reatily to diftin- 


guiſh their diferiminations when they exceed the proportion of 


one and ſeven, muſicians have been content to confine all har- 
mony _ compaſs, and allowed but ſeven notes in mull - 
cal com 
Let Þ how then ſuppoſe a ringed Inſtrument fitted up in the 
order mentioned above. For inſtance: let the firſt firing be 
twice as long as the ſecond let the third ſtring be three times 
ſhorter than the Arſt J let the fourth be four times, the fifth ſtring 
five times, and the ixth flu times as (hort av the firſt. Such an 
inftrument would probably give us a repreſentation of the lyre 
as It eame firſt from the hands of the Inventor. This [Inſtrument 
will give us all the ſoven notes following each other | | the or- 
der In which any two of them will accord together moſt plea- 
fingly 1 but yet It will be very inconvenlent, and 4 very diſa- 
able Inſtrument 1 Inconvenient, becauſe, in a compaſs of 
ven * only, the firſt muſt be ſeven times as long as the 
laſt and difa revable, beeaufe this firſt firing will be ſeven times 
as loud alſo ; fo that when the tones ate tv be played Inza differ- 
ent order, loud and ſoſt ſounds will be Intermixed with moſt 
diſguſting alternations. In order to Improve the firſt Inſtrument, 
therefore, ſucceeding muſlelans very Judicloufly threw In all the 
other firings between the two firſt, or in other words, between 
the two octaves, giving to each, however, the ſame proportion 
to what it would have had In the firſt natural Inftrument, Thie 
made the Inſtrument more E and the ſounds more even. 
and pleaſing, They therefore diſpoſed the ſounds between the 
octave in their natural order, and gave each its own proportion» 
al dimenſions. Of theſe ſounds, where the proportion be- 
tween any two of them is moſt obvious, the concurd between 
them will be muſt 22 Thus octaves, which are as two 
to one, have a moſt harmonious effect; the fourth and fifth alſo 
ſound. ſweetly together; and they will be found, upon calcula» 
tion, to bear the ſame proportion to each other that octaves do. 
But there is another property in the vibration of a. muſical 
ſtring not yet taken notice of, and which confirms the furgoing 
theory. It we ſtrike the ſtring of an harpſicord, or any other 
elaſtic ſounding chord whatever, it returns a continuing ſound, 
This till of late was conſidered as one fimple uniform tone; but 
all muſicians now confeſs, that, inſtead of one tone, it actually 
returns four tones, and that conſtantly. The notes are, beſide 
the fundamental tone, an oQave above, a twelfth above, and a 
ſeventeenth. One of the baſs notes of an harpſicord has been 


diſſected in this manner by Rameau, and the actual exiſtence of 


theſe tones proved beyond a. poſſibility of being controverted, 
In fact, the experiment is eaſily tried : for if we ſmartly ſtrike 
one of the lower keys of an harpſichord, and then take the finger 
briſkly away, a tolerable ear will be able to diſtinguiſh, that, af- 
ter the fundamental tone has ceaſed; three other ſhriller tones 
will be diſtinQly heard: firſt the octave above, then the twelfth, 
and laſtly the ſeventeenth. The oQtave above is, in general, 
almoſt mixed with the fundamental tone, ſo as not to be eaſily 
perceived, except to an ear long habituated to the minute diſcri- 
minations of ſounds. So that we ay obſerve, that the ſmalleſt 
tone is heard laſt, and the deepeſt and largeſt one firſt i the two 


IT 
n the whole 0 8, dot as given room 
for ſpeculation, conjeQure, and Uiſappolttment than this ama- 


ſing property in elaſtic rings, The whole ſtring is 22 
acknowledged to be In vibration in all its parts, yet this lingle 
vibration teturns no lefs than four different ſounds, Thoſe who 
account for the tones of frings by the — of their vibrations, 
are here at the greateſt loſs. Daniel Bernoulli ſuppoſes, that a 
vibrating firing divides Itſelf into « number of curves, each 
which has a pecullar vibration 4 and though they all (ping to. 
gyther In the common vibration, yet each vibrates within Itſelf, 
his opinion, which was ſupported, as moſt geometrical ſpecu- 
lations are, with the, parade of demonſtration, was only born 
ſoon after to dle. Others have aſcribed this to an elaſtle difference 
In the parts of the alr, each of which, at different intervals, thus 
received different Impreſſions from the ring, In proportion to 
thelr elaſtlelty, Thie Is abfurd. If we allow the difference of 
tone to procedd from the force, and not the frequency, of the 
vibrations, this difMculty will admit of an eaſy folutlon, Theſe 
ſounds, though they ſeem to exiſt together In the firing, actual! 
follow each other In ſucceſſion 1 while the vibration has greate 
force, the fundamental tone le brought forward 1 the force of the 
vibration decaying, the oftave le produced, but almoſt only In- 
ſtantaneouſiy; to this (ucceeds; with diminiſhed force, the twelfth | 
and, laſtly, the ſeventeenth le heard to vibrate with great dif 
uncl net, while the three other tones ars always ſllent. Theſe 
ſounds, thus excited, are all of them the harmonle tones, whoſe 
ifferences from the fundamental tone are, as was (ald, 
and diſtin, On the other hand, the diſcordant tones cannot be 
heard, Thelr differences being but very ſmall, they are overpower- 
ed, and in a manner drowned in the tones of ſuperior difference 
yet not always neither ; for Daniel Bernoulli has been «ble, from 
the ſame Mfoke, to make the ſame ſtring bring on Its harmonic 
uy, its N tones alſo, Vid, Memoirs d I'Academie de 
U, 3. Vo. 1. 


— 


Berlin, 1953, p. 163. 80 that from hence we may juſtly infer 
that every note eee is only a ſueceſſſon o 4 and 
that thoſe are moſt distinctly heard, whoſe differences are moſt 
eaſily perceivable. To this thevty, however, though it Has a 

ulible appearance, there are ſtrong and indeed inſuperable ob- 
eQions, The very fundamental prineiple of it is falſe, No 

y whateyer, whether” elaſtic or non-claſtic, vields a graver 
ſound by being ſtruck with a larger inſtrument, unleſs either the 
ſounding pody, or that part of it which emits the ſound, ls en- 
larged. In this cafe, the largeſt boles al ways return the graveſt 
ſounds. In ſpeaking of elaſſſe and non-elaſtic bodies In a mull 
cal ſunſe, we are not to puſh the diſtination (6 far as when we 
ſpeak of them phlilofophieally, A body Is myfeally elaſtic, all of 
whoſe parts are thrown Into vibrations fo as ty emit a found when 
only art of thelr ſurface is ſtruek. Of this kind are bells, mu- 
fleal ringe, and all bodies whatever that are 6 n((derably hulluw, 

M ufleal non-elaſties are ſueh bodies as emit a found only from that 
partleular place which Is (trek i thus, à table, a plate of [yon nall- 
ed on wood, & bell funk in the earth, are all of them non-elaſties 
In a muſleal ſenſe, though not philofophleally fo, When a folld 
body, ſuch as & log of wood, Is firuek with a (witeh, only that 
part of it emits a fond which eames In contact with the (witeh g 
the note la acute and loud, but would be no lefs fo though the ad- 
Jacent parts of the log were removed. If, inſtead of the (wite 
a heavier or larger inflrument Is made uſe of, a larger portion 0 
its ſurface then returns a ſound, and the note is conſequently more 
grave i but It would not be fo, If the large inſtrument was ſtruck 
with a ſharp edge, or a ſurface only equal to that of the ſmall one, 
In ſounds of this kind, —— there is only a ſingle ſtroke, with. 
out any repetition, the immediate cauſe of the gravity or acute- 
neſs ſeems to be the quality of air diſplaced by the ſound] 
body : a large quantity of air diſplaced produces a grave find 
and a (ſmaller quantity a more acute one, the force wherewith 
the air is diſplaced ſignifying very little. ; 

he argument grounded on the production of what are called 
flute-notes on the violin, is built on a falſe foundation ; for the 
bow being lightly drawn on an open ſtring, produces no flute neter, 
but only the harmonies of the note to which the ſtring is tuned. 

The flute-notes are produced by a particular motion »f the bow, 
uick and near the bridge, and by finuering very gently. By 
this management, the ſame ſounds are produced, thu! at certain 
intervals only, as it the vibrations were transferred tu the ſpace 
between the end of the finger-board and the finger, inſtead of that 
between the finger and the bridge, Wu this shall part of the 
ſtring ſhould vibrate in ſuch a caſe, and nt that which is under 
the immediate action of the bow, we muſt own vwurſelves igno- 
rant : nor dare we affirm that the vibrations really are transferred 
in this manner, only the ſame ſounds are produced as if thev were, 

Though theſe objections ſeem ſufficient to overturn the fore- 
going theory, with regard to acute funds being the effects of 
weak ſtrokes, and grave ones of ſtronger impulſes, we” cannot 
admit that longer or ſhorter vibrations are the e aſſon of gravi 
or acuteneſs in ſound, A muſical ſound, however lengt — 
either by ſtring or bell, is only a repetition of a ſingle one, whoſe 
duration by itfelf is but for a moment, and is therefore termed 
inappretiable, like the ſmack of a whip, or the exploſion of an 
eletrical battery, The continuation of the ſound is nothi 
more than a repetition of this inſtantaneous inappretiable nul 
after the manner of an echo, and it is only this echo that makes 
the ſound Nee For this reaſon, muſic is much more agree= 
able when plaved in a large hall, where the ſound is reverberated, 
than In a ſmall room, where there is no ſuch reverberation. For 
the ſame reaſon, the found of a firing Is more agreeable when 


put on a hollow violin, than when faſtened to a plain board, &e, 
In the ſound of a bell we cannot avold obſerving this echo very 


diftinQly, The found appears to be made up of diſtin pulſes, 


or repetitions of the ſame note produced by the ſtruke of the ham= 
| mer, 
more acute though 


It can by no means be allowed, that the note would be 
theſe pulſes were to ſucceed one another more 
8 the found would Indeed become more imple, but would 
fill preſerve the ſame tone. In muſical Arings the reverberations 
are vaſtly more quick than In bells and therefore thelr found ly 
more uniform or (imple, and conſequently more agreeat-le than 
that of bells, In muſical glaſſes, the vibratiuns mu? be in on. 
eelyably quicker than In any bell, or fringed infirument | and 
henes they are of all others the muſt (imple and the moſt agree» 
able, though nelther the moſt acute nor the. loudeſt, As far as we 
can udgn, quickneſs of vibration contributes to the uniformity or 
\\mplicity, but not the acuteneſs, nor the loudneſy of a muſical note, 
t may here be objeQted, that each of the different pulſes, of 
which we obſerys the ſound of a bell to de compoſed, is of ve 
eptible length, and far from being Inſtantaneous; {> that N 
not falr to infer that the ſound of a bell le only a repetition 
of a ſingle inſtantaneous ſtroke, ſeeing It i» evidently the repetition 
of a lengthened note, To this it may be replied, that the Ina p- 
pretlable ſound, which is produced by riking a bel) In a non ela- 
tie ſtate, is the very ſame which, being firſt propaga'ed round t 
bell, forms one of theſe ſhort pulſes that is afterwards re-echoe 
as long as the vibrations of the metal continue, and It le Impoſſi- 


ble that the quickneſs of repetition of any can either In- 
creaſe or diminiſh its gravity. 
* H CHAP, 


CHAP, If. Df the , te: of Soindr. Axle. 
„Fitted has taught ue, that found travels at about the 
te of 14 44 fert In g ferund, of Hear t 4 Wiles In a mitute 1 
u Any wbſtgeſes hinder Its progreſs, a euntrary Wind only « ſal 
matter dminifhing Its veluetty; The method of calculating Its 
progres I eaſily made KM, When a gin (4 W at d 

(ſais; We (ye the m lung before We Bear the folind; IF then 
Wo Kew the diſtance of thy place; and know the thine bf the In 
wh between dur ArY feeling the Are and than "eating the JJ. 
this will M ws een the this this fin Wl Wer travelling ty 
1. fir Inffanee, If the gun de difeliarged a Wills ul, the ent 
the Aſh Is e, if Yiu tak# & Wateli, and eovmint the (erunds t! — 
liear the found; the number of feennds bs the kme the fuund Nas 
been travelling a mile; Again, by the above axon; we ars tf 
abled ts find the diftaiiee between este that would otherwiſe be 
Immeaſurable. Por example, fuppuſe you fee the Alath of a gun 
in the 1 at fva, and tell ſeven ſeconds before you hear the Fe: 

JR, It follows, therefore, that the diffanee Is fevers Ames 1144 

et, that le, a yards more than a mile and a half. In like man= 
ner, if you obferve the number of feeands between the lightning 
and the report of the thunder, you know the diſtance of the 
eloud from whence ſt proceeds, 

Derham has prove N that all founds whatever 
travel at the ſame rate, The ſound of a gun, and the ſtelk ing of 
a hammer, are equally ſwift in their motions ; the ſofteſt whiſper 
flies as (wiftly, as far as It goes, as the loudeſt thunder, 

To theſe axioms we may add the following, Smooth and 
elear ſounds proceed from boilies that are homogeneous, and of 
an uniform figure ; and harſh or obtuſe ſounds, from ſuch as are 
of a mixed matter and irregular figure, The velocity of ſound 
is to that of a briſk wind as fifty to one, The ſtrength of ſounds 
- js greateſt in cold and denſe air, and leaſt in that which is warm 

nd rariied. Every point againſt which the pulſes of ſound 
ſtrike, becomes a centre from which a new ſeries of pulſes are 
propagated in every direction. Sound deſcribes equal ſpaces in 


equal times. 
CHAP. III. Of Reverberated Sounds. 


SouND, like light, after it has been reflected from ſeveral 
places, may be collected in one point, as into a focus; and it will 


be there more audible than in any other part, even than at the 
place form whence it proceeded, On this principle it is that a 
whiſpering gallery is conſtructed. The form of this gallery 
muſt be that of a concave hemiſphere ; and if a low ſound or 
whiſper be uttered, the vibrations expanding themſelves, when 
brought to a point, the ſound. will be diſtinctly heard. 

The augmentation of ſound by means of ſpeaking trumpets is 
very conſiderable. When a perſon ſpeaks through the trumpet, 
the whole force of his voice is ſpent upon the air contained in 
the tube, which will be agitated through the whole length of it 
and, by various reflections from the ſide of the tube to the axis, 
the air along the middle part of the tube will be greatly conden- 
ſed, and its momentum proportionably increaſed, ſo that when it 
comes to agitate the air at the orifice of the tube, its force will 
be as much greater than what it would have been without the tube, 
as the ſurface of the ſphere, whoſe radius is equal to the length of 
the tube, is greater than the ſurface of the ſegment of ſuch a 
ſphere, whoſe baſe is the orifice of the tube. For a perſon, ſpeak- 
ing without the tube, will have the force of his voice ſpent in 
exciting concentric ſuperfices of air all round the mouth of the 
trumpet ; and when thoſe ſuperfices or pulſes of air are diffuſed, 
it is plain the force of the voice will there alſo be diffuſed through 
the whole ſuperfices of a ſphere ; but in the trumpet it will be 
ſo confined, that at its exit it will be diffuſed through ſo much of 
that ſpherical ſurface of air as correſponds to the orifice of the tube, 
But ſince the force is given, its intenſity will be always inverſely 
as the number of particles it has to move and therefore in the tube 
it will be to that without, as the ſuperfices of ſuch a ſphere to the 
ra of the large end of the tube nearly, But it is obvious (Mr. 
Young, of Dublin, obſerves) that the confinement of the volce 
can have little effect in incteaſing the ſtrength of the ſound, as 
this ſtrength depends on the velocity with which the particles 
move, Were this reaſoning conelufive, the volce ſhould Iſſue 
through the ſmalleſt poſſible orifice j cylindrical tubes would be 
preferable to any that Increaſed in dlameter 4 and the lefs the dl- 
ameter, the greater would be the effect of the inſtrument | be- 
.eauſe the plate, or maſs of alr to be moved, would, In that cafe 
be leſs, and confequently the effect of the volee the greater | all 
which is contradicted by experience. The cauſe of the increaſe 
of found In theſe tubes muſt therefore be derlved from ſome other 

prinelples i and among thefe we ſhall pany find, that what 
the Ingenlous Klreher has ſuggeſted In his Phonurgla le the moſt 
deferving of our attention. Ho tells us, that 4 the augmentation 
of the ſound depends on Its refleQlon from the tremulous (des of 
the tube which refleftions, conſpiring In propagating the pulſes 
In the ſame direflon, muſt Increaſe Its Intenſity, ewton alſo 
ſeems to have conſidered this as the prinelpal eauſe, In the ſcho- 
- Num of prop, 30, B. 3, Prinelp, where he ſays, „% we hence ſeo 
why ſounds are ſo much Increaſed In ſtentarophonle tubes, for 
every reciprocal motlon la, In each return, increaſed by the ge- 
nerating cauſe,” 


ACOVUVBTICOCOG. 


* 


Farther, when we ſpeak in the open 17 the effech on 
1 or diſtant auditor Is prodiiced merely by a ſingle 
wife: But When We Uſe a tube; all the pulſes 1 ro 
he mouth, except thoſe In the direfMion of the ale, Wrike again 
the (des of the tube, and every point of Impulſe becoming x new 
centre, from Weener the pulſes Are propagated In all diredtions 
4 pulſe Will arrive at the edt From esel of theſe 1 us, by 
the ute of a tube, a greater ne of pulſes , eg ty 
the ear, ang U the nel Apres. The Fun ſſne⸗ 
meu ty of the 41 may have forme ebe, Mate, nut (y muc 
« % afer(hed ty If by (is | fur the condenſed uses produce 
yh naked volts reel) ae vvery wy Wit ih tuber, t 
tral expantinn beling dIminiihed, the I repay will 
neren fp, and ae * velvelty bf ths part 6164; and | 7 
"en by of the found; The fubltance alfy of the tube Has (ts e 
fe | for It ie found by experiment; that the more elaltle the fub= 
fiance of the tube, and confequently the Wore (uſveptible 14 is of 
these tremulous motions, the (irenger 1s the found, Tf the tube 
be laid on any non-elaftie fubMtanes, It deadens the fond, beeaufe 
It prevents the vibratory motion of the parts: "The found is Ins 
ereaſed in ſpeaking: trumpets, If the tube be fufpended in the 
alf 4 becauſe the agitations are then earrled on without Interru 
tlon, Theſe tubes ſhould increaſe in diameter from the mouth» 
prove ; heeaufe the parts, vibrating in directen perpendleular to 
he ſurface, will conſpire in Im ling forward the particles of 
alr, and conſequently, by increaling their velocity, will increaſe 
the Intenſity of the ſound : and the furface alfo mae the 
number of points of Impulſe and of new propagations w Il in» 
creaſe proportionally, The feveral cauſes, therefore, of the In» 
creaſe of ſound in theſe tubes, Mr, Young concludes to be, 1, 
The diminution of the lateral, and conſequently the increaſe of 
the direct, expanſion and velocity of the included air. 2. The 
increaſe of the number of pulſes, by increafing the points of new 
ropagation, 3. The refleQions of the pulſes from the tremu- 
ous ſides of the tube, which impel the particles of air forward, 
and thus inoreaſe their velocity, | 

An echo is a reflection of ſound ſtriking againſt ſome object, 
as an image is reflected in a glaſs: but it has been diſputed what 
are the proper qualities in a body for thus reflecting ſounds, It 
is in general -known, that caverns, grottos, mountains, and 
ruined buildings, returned this image of ſound. We have heard 
of a very extraordinary echo, at a ruined fortreſs near Louvain, 
in Flanders. If a perſon ſung, he only heard his own voice, 
without any repetition: on the contrary, thoſe who ſtood at 
ſome diſtance heard the echo, but not the voice ; but then they 
heard it with ſurpriſing variations, ſometimes louder, ſometimes 
ſofter, now more near, then more diſtant. There is an ac- 
count in the Memoirs of the French Academy of a ſimilar echo 
near Rouen. : 

As there may be ſeveral ſphæriods of different magnitudes, ſo 
there may be ſeveral different echoes of the ſame original ſound. 
And as there may happen to be a greater number of reflecting 

ints in the ſurface of an exterior ſphæriod than in that of an 

nterior, a ſecond or a third echo may be much more powerful 
than the firſt, provided that the ſuperior number of refleQing 
points, that is, the ſuperior number of reflected pulſes propa- 
gated to the ear, be more than ſufficient to compenſate for the 
decay of ſound which ariſes from its being propagated through a 


greater ſpace, This is finely illuſtrated in the celebrated echoes * 
at the lake of Killarney, in Ireland, where the firſt return of the 


— N inferior in ſtrength to thoſe which immediately 
ucceed it. 

In churches we never hear a diſtin echo of the voice, but a 
confuſed ſound when the ſpeaker utters his words too rapidly ; 
becauſe the greateſt difference of diſtance between the direct and 
refſected courſes of ſuch a number of pulſes, as would produce a 
diſtin ſound, is never in any chuch equal to 124 feet, the limit 
of echoes, But though the firſt reflected pulſes may produce no 
echo, both on account of theit being too few in number, and 
too rapid in their return to the ear g yet it is evident, that. the re- 
flecting ſurface may be ſo formed, as that the pulſes which come 
to the ear after two reffectlons, or more, may, after having de- 
ſeribed 1 feet or more, arrive at the ear in ſufficient numbers, 
and alſo ſo nearly at the ſame Inſtant, as to produce an echo, 
though the diſtance of the refleRing ſurface from the ear be leſs 
than the limit of echoes, This le conflrmed by a ſingular echo 
in a grotto on the banks of the little brook called the Dinan, 
about two miles from Caſtlecomber, In the county of Kilkenny, 
As you enter the eave, and continue ſpeaking loud, no return 
of the volee |s — but on your arriving at « certain point; 
which Is not above 14 of 15 fort from the refleting ſurface, a 
very diftin& echo Is heard, Now this echo- cannot ariſe from the 
flrſt courſe of pulſes that are reflected to the ear, becauſe the 
breadth of the cave Je ſo mall, that they would return tov quickly 
to produce « diſtin ſenſation from that of the original ſound 1 


it therefore Is produced by thoſe pulſes, which, after having. 


been reflected ſeveral times from one fide of the grotty to the 
other, and having run over a — (pace than 137 feet, arrive 
at the ear In eonfiderable numbers, and not more diſtant from 
each other, In point of time, than the ninth part of a f 
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DOD SD i: + 


ACR 


. an Arable word, fignifylng either /t or r 
E vr a phyſical deferijþtion of this term, and the cauſes 
which the maludy fv called arifes, fee the article SAtyniants. 
CRE, the univerſal Wieaſure of land in Britain. 1 he word 
(forined from the Saxon gehe, tt the German aber, a ufd) did 
nut wrighnally anita determined quantity of land; but any 
Worn grounds efperially 4 Wite _ alen 4 6nd In this antique 
fv f trees ty be proferved in ny Ames of plates; as Caitls: 
406 Wel Nerv, Ne. AN aere I gage euskal Our Flare 
woche ( & Food Furty prese of peſve of 194 Feet Fah. h wy 
Yor this mesure toes wot pro[vall In all parts of "glen 4 #4 thy 
length uf the po varies In Arent elke, and Tx ealled % 
mary 4 ˙7 the difference running from the 164 Feet ty 4h, 
120 alfy Aceh Into 16 fywars chains; of $4 yards earch j 
that de, 4846 fare yards, AN gere in Neotland contains four 
— runds, Ons ſhvars ret Is 46 ſyvare Falls i one (yvare 
Il, 46 ſquare eſle f ng ſquare ell 9 fyware feet and 94 ſyuare 
nehes 4 ene ſquare foot, 144 ſquare Joffe, The Nevis gebe Je 
alfy divided into 16 fyuare chains. The meafuring ehain faul 
bes g elle in length, divided Inte 166 anke, each link U, 447 Inches; 
and (1 une fquare chain Will contain 16,060 fquare links. The 
Engliſh (atute-acre is about three roods and (ix falls (tandard: 
meaſure of Scotland, The Freneh gere (arpers) cantaing 1 - 
iin sere, ar $4:450 ſquare Engliſh feet, whereaf the Engli 
dere euntalns unly . ; The Welch gere contains commonly 
two Engliſh ones, The Iriſh gere is equal to ane gere, two 
roods, and 19 perehes V Englich, 

Dr, Grew attempts to aſcertain the number of acres In En- 
land, which, 8 him, amounts to 46 millions and 
0,000, The United Provinces are ſald to contain 4,382,000 

peres, The province of Holland but one million of acres, The 
territory of the United States of America, according to calcula. 
tions lately made by order of Congreſs, contains 589 millions of 
acres, excluſive of water, which is computed at 51 millions more, 

ACRID, in natural hiſtory, denotes any thing ſharp and pun- 
nt to the taſte, Acrid, according to Grew, properly belongs 

to the elaſs of compound taſtes, It is not ſimply ſour or pungent; 
there being bodies not acrid, which are yet — e. g. arum: 
nor is it ſimply hot: for there are many hot bodies which are not 
acrid, as the roots of zedoary, yarrow, and contrayerva, 
The charaRteriſtic, therefore, of acritude, conſiſts in ungency 
joined with heat. Acrid bodies, by the pungency and tenui 
of their parts, incide, — — heat, open, irritate, purge, — 
appetite, & They inflame the ſkin: when chewed, produce 
ſaliva ; and when ſnuffed, ſneezi The eating of acrid food, 
with thoſe intentions, is particularly called, by the Greeks, 
d rimypbagia. Acrid things are hurtful to the head and eyes, and 
contra bilious temperaments ; but advantageous to pituitous 
ones. A ids may be divided into claſſes, according as they yield 
their acriffony. 1. By diſtillation. 2. By infuſion, 4. Nei- 
ther by infuſion nor diſtillation, In leucophlegmatic habits they 
are powerful expectorants, deobſtruents, diureticks, and emmena- 
gogues. Their virtue frequently depends on the effects which 
they have on the ſtomach. 

ACRIMONY, that quality in things which renders them 
acrid to the taſte. Acrimony imports much the ſame with a/- 
prrity, or ſharpneſs ; and expreſſes a quality in bodies, by which 
they corrode, deſtroy, or diſſolve others. Salts are only cauſtic 
in virtue of their aerimony. The acrimony of the bile is ſup- 

ſed the cauſe of divers diſorders ; and a catarrh is believed to 
ben defluction of acrimonious humour. The Briſtol water is re- 
commended by Dr. Randolph for tempering the bad effects of 
actimonious blood, This he mentions as its firſt and principal 
virtue, See his Enquiry into the Medicinal Virtues of Bri 


Water, 8vo. ie 

ACROMATIC, in a mort | ſenſe, denotes a thi 
ſublime, profound, of abſtruſe. In which ſenſe it ſtands oppoſe 
to exoterie, We ſay actomatic philoſophy, aeromatic theology, 
an actomatic method, acromatic interpretation, &e, There are 
few ſects, or profeſſions, that have not two ways of _— 
if not two ſorts of doQrine g an acromarie for adepts and 
cients, and an exeterte for novices, We find traces of this 
among the heathen! as well as Chriſtian divines, philoſophers, 
and ehymiſts, Henee the ceremonies of Initlations and ably» 
tlons, the difelpline of ſeereſy 1 and henee alfo the orlgin of 
fables, enlgmas, parables, ſymbols, &e. Acromatle is ſorne« 
times ald uſed In a more — ſenſe for any thing kept ſeeret, 
or remote from popular uſe. In which ſenſe Reimman * 
the title Blbllotheea Acromatica to a deſeription of the MSS. of 
the library of Vienna, abridged from the vaſt commentaries of 
Lambeelus and Neſloſlus. 

ACROPOSTHIA, eee, or axpenecdia, from ane rem, 
and cure, the propu „% or ſkin, which covers the glans of the 
penis nome the extremity of the prepuce, which 1s out off In 
elreumelſion 

ACROSPIRED, or Aenne, ls uſed in reſpect of bar- 
ley 4 which, In the operation of making malt, le apt, after com- 
ing, or ſprouting, at the lower or root end, to become acroſpired, 
i, 6, to ſprout alſo at the upper or blade end, 


ACROSTIC, . kind of poetleal compoſition, the verſes 
Whereof are dif 


in ſuch a manner, as that the initial letters 


ACT 


make up ſome perſon's name, title, motto, or the like. The 
wort Je derived from the Qreek eee Summon; that Which Is at 
one of the extremes, and 50/0 ve us, 

where the name bt title 6 

Middle words, of the laft of the Nagl nes, And others which 
a back warte! beginning with the Act letter of the lyſt verſe; 
and provecding upwards: Bore refinery, tf this trifllng Way 

4% ven e peur ,νi whore . name Is ty be be pete 

vs tines: The aefultle bs —1 y the vfltles 68 6 (ot 
vf wh, and de thetefure very Hittle pogarded by the hege 

ACT, in general, denotes the exertion uf power, ant differs 
ſrumn . «4s the ee from the ba i uf It bs at eee 
energl's ve application of fans power of Faculty; Ii this ke 
48} (anda vp poſed len pUwer, 7 weh e nly the eaparily 
vf ein, vt the exeriion uf that capacity ; 

Meta hytivians Wake var üs af vans of ge vis. e %%%, 
4s the a6} of ereating ane %, as the ad) uf WUviige Frau: 
Heut, r thoſe exereiied In er beings, as heating | and eg 
„e Which remain in thelr own (ub 68h, 10 _ 

ﬆ is particularly underfioud of an operation of the human 
mind, Thus, ts difeern, examine, and Judge, are acts of the 
underſanding + to affirm and ehufe, are acts of the will, There 
are voluntary ages, and ſpontangaus ones, Which ſeem produced 
without the privity ar partivipation of the foul, 

Acer, in a legal ſenſe, is an inſtrument, or ather matter in 
writing of uſe to declare or juſtify the truth of a thing, In 
which fonfo, records, decrees, ſentences, reports, — 
&e, are called acta, authentle acts, ſolemn actes, Ke. Acts alſo 
denate the deliberations and reſolutions of an aſſembly, ſenate, 
council, or convocation; taken down by clerks, notaries, or the 
like, and entered in a regiſter, ' 

Public Acts, The — of public acts has been 
erected into a peculiar ſcience, called the diplomatic, of great 
importance to an hiſtorian, ſtateſman, chronologer, and even 
critic, The preſervation of them was the firſt occaſion of erect- 


ing libraries, 


here are alſy actulties, _ 
made up by the 109 letters of the 


Acrs of Parliament are particularly denominated Statutes. 


The acts of the Royal Society are called Tranſactient; thoſe of 
the Royal Academy of Sciences at-Paris, Memoirs ; thoſe of the 
ſocieties of Leipſie, &c. ſimply As, Aa eruditorem, &c. 

AQs are alſo matters of fact tranſmitted to poſterity in certain 
authentic books and memoirs. In which ſenſe we fay, the Acts 
of the Apoſtles, Acts of the Martyrs, &c. 

AcTs of the Apoſtles, one of the ſacred books of the New 
Teſtament, containing the hiſtory of the infant-church, during 
the ſpace of 29 or 30 years, from the aſcenſion of our Lord to the 
year of Chriſt 63. It was written by St Luke; and addreſſed 
to Theophilus, the perſon to whom the evangeliſt had before de- 
dicated his goſpel, We here find the accompliſhment of ſeveral 
of the promiſes made by our Saviour; his aſcenſion ; the deſcent 
of the Holy Ghoſt ; the firſt preaching of the apoſtles, and the 
miracles whereby their doQtrincs were confirmed; an admirable 
picture of the manners of the primitive Chriſtians; and, in thort, 
every thing that paſſed in the church till the diſperſion of the 
apoſtles, who ſeparated themſelves, in order to propagate the goſ- 
" throughout the world. From the period of that ſeparation, 

t. Luke quits the hiſtory of the other apoſtles, who were then 
at too great a diſtance from him, and confines himſelf more par- 
ticularly to that of St. Paul, who had choſen him for the com- 
panion of his labours. He follows that apoſtle in all his miſſions, 
and even to Rome itſelf ; for it appears that the acts were pub- 
liſhed in the ſecond year of St. Paul's refidence in that city, ot 
the 36th year of the Chriſtian æra, in the gth or 1oth yearof Nero's 
reign. The ſtyle of this work, which was originally compoſed 
in Greek, is much purer than that of the other canonical writers; 
and it is obſervable, that St. Luke, who was much better ac- 
quainted with the Greek than with the Hebrew language, al- 
ways, in his quotations from the Old Teſtament, makes uſe of 
the Septuagint verſion. The council of Lavdicea places the 
Acts of the apoſtles — the canonical books, and all the 
churches have — — it as ſuch without any controverſy, 

There are ſeveral /purionur Acts of the Apoſtles I particularly 
1. 4% ſuppoſed to be written by Abdlas, the pretended biſhop of 
Babylon, who gave out that he was ordained biſhop by the __ 
ſtles themſelves when they were nos. Gn journey Into Perila, 
II. The At of St. Peter, This eame originally from the 
ſchool of the Ebonites, III. 7% 4% of St Paul, which ly 
entirely loſt, IV. The Att /,. Jobn the * + a book 
made uſe of by the Eneratites, Manlehieang, and Priſelllianiſts, 
V. The Aftt of Sts Andrew ; received by the Manleheane, En- 
eratites, and Apotadies, VI. The 4% of % Thema the Ape 

Ae, received partieularly by the Manlehaans, VII. The 4s 
y K. Philip, , This book the Gnoſties made uſe of, VIII. 
he 4% of $f, Mutthiar, Some have Imagined that the Jews for 
a long time had eongealed the original sds of the life and death 
of gt. Matthias, written In Hebrew; and that à monk of the ab- 
bey of $t, Matthlas, at Treves, 5 them out uf their hands, 
ured them to be tranſlated Into Latin, and publiſhed them, 

ut the erltles will not allow them to be authentic, 

Ac rs of Pilate & relation ſent — 9 to the emperor Tibe- 
tlus, concerning Jeſus Chriſt, his „ reſurrection, W 


cuſtom among the Romans that the proconſuls and 


ACT 

and the erimes of which he was convicted before him. It was a 
prone of 

vinces ſhould draw up acts, or memoirs, of what happened in 


the courſe of their government, and ſend them to the emperor 
and ſenate, The genuine Acts of Pilate were ſent by him to 


Tiberius, who reported them to the ſenate ; but they were rejec- 


* within the — 


ted by that N 
as js teſtified by Tertullian, in his Apol, cap, 1 and a6, 21. 
The heretics forged acts in Imitation of them. In the reign of 
the emperor Maximin, the Gentiles, to throw an odlum on the 
Chriſtian name, ſpread 
emperor, by a ſolemn edi&, ordered to be ſent Into all the pro- 
vinees of the emplre, and enjoined the ſchool-maſters tu teach 
and explaln them to thelr ſeholars, and make them learn them 
by heart, "Theſe acte, both the genuine and the ſpurlous, are loſt, 
here Is, Indeed, extant, In the Pſeudo-Hegefippus, 4 letter 
from Pllate to the emperor Claudius, concerning JeſusChriſt 1 
but It difeovers Itſelf at firſt fight not to be authentle, See Kuſe⸗ 
blus's Eeeleflaftieal Hiſtory, b. 1. eap, 2: & ld. 9. esp. . 

Act of Parliament Is à poſitive law, _— of two 1 
the words of the get, and Its true ſenſe and meaning | which be- 
Ing Joined, make the law, The words of ace of parliament 
ſhould be taken In a lawful ſenſe. Caſes of the ſame nature are 
though without the letter, of the ace 
and ſume acts extend by equity to things nut mentioned thereln, 
See PARLIAMENT, 

Act, in the univerſities, is a thefls maintained In public by a 
eandidute for a degree 4 by to ſhew the capacity and. profieleney 
of a ſtudent In the univerſity, The candidates for a degree of 
bachelor and maſter of arts are to hold philoſophical ache g thoſe for 
bachelor of divinity are to hold theological dete, &e, At Ox- 
ford, the time when the maſters or doftors complete their de- 

s, is alfo called the af? / which Is held with greatſolemnlty, 

t Cambridge they call It the commencement. 

Aer of faith, Auto da fe, In the Romiſh chureh, ls a folemn 
day held by the Inquifitlen, for the puniſhment of heretles, and 
the abſulution of the Innocent aeeuſed, They ufually contrlve 
the aue to fall on fome great feſtival, that the execution may paſs 
with the more awe and regard 1 at leaſtit Is always on a Sun uy, 

The auts d fe may be called the laſt act of the Inquiſitorlal 
tragedy 1 it is a kind d 2 — as oft as a com- 

tent number of priſoners in the Inquiſition are convicted of 
fon, either by thelr own voluntary or extorted confeſſion ; or 
on the evidence of certain witneſſes, The proceſs is thus : in the 
morning they are brought into a great hall, where they have cer- 
tain habits put on, which they are to wear\\n the proceſſion, The 
proceſſion is led by Dominican friars ; after which come the 
penitents, ſome with ſan benitoes, and ſome without, accordi 
to their crimes ; being all with black coats with fl 
bare-footed, with a wax candle in their hands. 
lowed by the penitents who have narrowly eſcaped being burnt, 
who over their black coats have flames painted, with their points 
downwards, fuego revelto. Next come the negative, and relapſed, 
who are to be burnt, having flames on their habits pointing u 
wards: after theſe come ſuch as profeſs doctrines contrary to the 
faith of Rome, who, beſides flames pointing upwards, have 
their picture painted on their breaſts, with dogs, ſerpents, and 
devils, all open-mouthed, about it. Each priſoner is attended 
with a familiar of the inquiſition; and thoſe to be burnt have 
alſo a Jeſuit on each hand, who are continually preaching to 
them to abjure. Aſter the priſoners comes a troop of familiars 
on horſe-back ; and after them the inquiſitors, and other officers 
of the court, on mules : laſt of all, the inquiſitor-general on a 
white horſe, led by two men, with black hats, a en hat- 
bands. A ſcaffold is erected in the Terreiro de Paio, Lig ens h 
for two or three thouſand people; at one end of which are 


. priſoners, at the other the inquifitors. After a ſermon made 


* 


up of encomiums on the inquiſition, and inveRives againſt he- 
retics, a prieſt aſcends a deſk near the middle of the ſcaffold, and 
having taken the abjuration of the penitents, recites the final 
ſentence of thoſe that are to be put to death ; and delivers them 
to the ſecular arm, earneſtly beſeeching, at the ſame time, the 
— ey not to touch their blood, or put their lives in dan- 
ger. The priſoners being thus in the hands of the elvil magiſ- 
trate, are preſently loaded with chains, and carried firſt to the ſe- 
eular gavl, and from thence in an hour or two brought before the 
eivil Judge, who, after aſking in what religion they intend to die, 
nounces ſentence on ſuch as declare they die in the commu- 
nion of the church of Rome, that they ſhall be firſt Rrangled, and 
then burnt to aſhes ; on ſueh av die in any other faith, that they 
be burnt alive, Both are {mmediately carried to the Ribera, the 
place of execution, Where there are as many ſtakes ſet up as there 
are priſoners to be burnt, with a _ of dry furze about them. 
The ſtakes of the ptofeſſec, that is,, ſuch as perſiſt in thelt here- 
fy, are about four yards high, having « ſmall board towards the 

for the priſoner to be ſeated on. The negative and relapſed, 
being firſt firangled and burnt, the profeſſed mount their ſakes by 
u ladder 4 and the Jeſuits, after ſeveral repeated exhortations to 
be reconciled to the church, part with them, telling them they 
leave them to the devil, who is ſtanding at thelr el BO to recelve 


thelr fouls, and carry them with him Into the flames of hell. On 


abvut ſpurious Acts of Pilate 4 which the 


f 


becauſe not immediately addreſſed to them 


tions; a prince © 


third, to raiſe obſtacles and difficulties 3 the _ 


this a great ſhout is raiſed, and the cry is, /et the dogs beards be 
mude, which is done by thruſting flaming furze, faſtened to | 
poles - againſt their faces, till their faces are burnt to a coal, 
which is accompanied with the loudeſt zeclamations of joy, At 
laſt, fire is ſet to the furze at the bottom of the Rake, over which 
the profeſſed are ehained ſo high, that the top of the flame ſeldom 
reaches higher than the ſeat they fit on, ſo that they rather ſeem 
roaſted than burnt. There cannot be a more lamantable ſpecta- 
cle the ſufferers continually crying out, while they ate able 
Miſericordia per amor di Dit t or, © Ply far the love of God i 
yet It Is beheld, by all ſexes and ages, with tranſports of Joy 
and ſatisfaction. Geddes's Miſe. I raQts, tom, I. p. 444: Limb, 
Nn poetry, fignifies a eertaln dlvif 

er, In dramatic „ fignifies a certain divifion, or part 
of a play, 7 to give — reſpite both to the dots and 

ators, + Romans were the firſt who divided thelr thea= 
trieal pleces Into acts 4 for no ſuch diviſions ont In the works 
of the firſt dramatle poets, Thelr pleces, Indeedy conſiſted of 
ſeveral parts or diviſions, which they called protefit epitaſir, and 
eatafirophe j but theſe d[viflons were not marked any real Inter- 
ruptions on the theatre, Nor does Ariſtotle menilon any thi 
of ace In hie Art of Poetry, But, In the time of Horace, 
regular and finiſhed pleces were divided Into five ads, 


Neuve miner, new fit quinte produttier add 
Fabula, gue pee wilt of ſpeftata repent, 


The firſt act, according to ſome critics, beſides Introducing up- 
on the ſtage the 2 characters of the plays ought to pro- 
ſe the argument of ſubJeR of the plece 4 the ſecond, to exhibit 
this to the audience, by carrying the fable into execution 4 the 
to remove 
fth, to con- 


theſe, of raiſe new ones In the attempt 4 and the 
elude the plece, by ntrodualng ſore aceldent that muy unravel 
the whole affalr, This divifiun, however, 1s not effentially neceſ= 
ſary, but may be varied according to the humour of the author, 
or the nature of the ſubject. 

CTINIA, in vermeology, « genus belonging to the order 
of Vermes Mollufea, The body is oblong and ſmooth, attaching 
Iefelf firmly, by Its baſls, to rocks, or other folld ſubſtances, hav- 
ing a dilatable apex hooked within, The mouth 1s furniſhed 
with ervoked teeth ; the roſtrum eylindrical, and radlated, 
There are five ſpeeles, ſome of which make a beautiful ap- 

arance, and are called Animal! Heuers, Sea Anemonier, and 

rtica Marina. 

Progreſſive motion in theſe creatures Is ſo low, that it is dif- 
ficult to perceive any, as they ſcarce adyance the length of one 
inch in an hour, It would ſeem they do not all produce, when 
handled, the painful ſenſation which had acquired them the 
name of ſea-ne/tles, They are viviparous ; feed on ſhell-fiſh ; 
open their mouths more or leſs, according to the fize of the 
prey they have to deal with, and then reject the, ſhell through 
the ſame operons When the mouth-is open, all the tentacula 
of the aQtinia may be ſeen; reſembling in that ſituation a full 
blown flower, which has given it the denomination of the fower- 

„ Sec VERMEOLOGY. | 

ACTION, in a general ſenſe, denotes the operation of a 
power. The idea of action is ſo familiar to us, that a definition 
may as eaſily obſcure as explain it. Action implies nearly the 
ſame thing with act. Grammarians, however, obſerve ſome 
diſtinction between action and act; the former being generally 
reſtrifted to the common or ordinary tranſactions, w the 
latter are uſed to expreſs thoſe which are remarkable. Thus, 
we ſay it is a good action to comfort the unhappy ; it is a genes 
rous act to deprive ourſelves of what is for their ſake. 
The wiſe man propoſes to himſelf an honeſt end in all his ac- 
ught to mark every day of his life with ſome act 
of greatneſs, The Abbé Girard makes a further diſtinction be- 
tween the words aQtion and act. The former, according to him, 
has more relation to the that acts than the latter; whereas 
the latter has more relation to the effect produced than the form- 
er ; and hence the one is Proper the attribute of the other, 
Thus we may properly ſay, “ Be ſure to preſerve a preſence 
22 and take care that they be all acts 
of equity,” . 

Actions are divided, with reſpe& to thelr princ 
uni vocal, Where the effect is of the ſame kind with the cauſe ; 
as the production of man by man; and equivocal, where it is 
different, as the ſuppoſed production of frogs by the ſun. And 
again into vite/ as nutrition, ation, Bs * of the heart, 
&c, and u- vita 4 as heating, ith reſpect to thelr ſubject, 
actions are divided into immanent ; which are received within the 
agent that produced them as are vital actions, cogitativn, Ke. 
and !rarſient, which paſt into another, In reſpeR of duration, 
aRlons dre again divided into /nflantaveort, Where the whole ef- 
— h 1 — — — — f us the —— of light! 
and ſucceſſive, where the e s produce rees 4, as corru 
tion, fermentation, putreſaction, Aale, . 12 i 

Action, It mechanics, Implies elther the effort which a body 
ot power makes againſt another body of power, or the effect l- 
ſelf of that effurt, As It is neceſſary, in works of this kind, to 


have 4 regard to the common Wfnguage of 8 
a 


„ into 


tt wn „ O0& OO 1 m_—_  - ww 9. _ -= — *Y aww UB ww O67 SS - 


i ED TS» UW Se OH 0 = & 


. 
ö 


SS »v ea = - 


toſophers, we have given this double definition: but the 
2 eg oor tion of the ; is the motion which a body really 

uces, of tends to produce, in another; that is, ſuch is the 
motion it would have produced, had nothing hindered its effect. 
All power is nothing more than a body actually In motion, of 


hich tends to move itſelf ; that is, a which would move 
elf if nothing oppoſed it, The action, therefore, of a body ie 


4 rendered evident to us by its motion only 4 and conſequently, we 


muſt not fx any other Idea to the word action, than that of ac« 
tual motion, ot « ſimple tendency to motlon. The famous 
(tion relating to viz vie, and vi mortua; Owen, in all pro- 
babllity, Its exiſtence to an Inadequate idea of the word ation 1 
for had Leibnitz and his followers obſerved, that the only preciſe 
and diftin&t Idea we can give to the word force or action, reduces 
It to Its effect, that le, to the motion It actually produces, vr tends 
to produce, they would never have made that eurlous diſtintion, 
Fur the prineſples and practice of Mechanies, fee the 8 v6 N 
throughout, andthe Plates annexed, See allo the Article Mo rio, 
pant of Ac rion; a name given by M. de Maiipertuls, In 
the Memoirs of the Pariſian Academy of Selenees for 1744 and 
thoſe of Berlin for 1946, to the product of the maſs © a body 
by the ſpace which It runs through, and by Its eelerlity, He 
lays t down 4s 4 general law, 4 that, In the changes mads In 
the fate of « body, the quantity of con neceſſary to produce 
fuch change, la the leaſt pelle, This prinelple he applies to 
the Inveſtigation of the laws of refraction, of — 1 Ke. 
= oven ty the ways of ang employed by the Supreme Belng, 
n this manner M. de Maupertuls attempts to connect the meta- 
yſles of final eauſus with the fundamental truths of mechanics 
ſhow the dependence of the eolliflon of both elaſtle and hard 
bodies upon one and the ſame law, which before had always been 
referred to ſeparate laws, and to reduce the laws of motion, 
and thoſe of equilibrium, to one and the ſame prinelple, 
Aerion, In painting and feulpture, is the attitude or poſitlon 


of the ſoveral parts of the face, body, and limbs, of ſuch figures 


as are repreſented, and whereby they ſeem to be really actuated 
by paſſions, Thus we ſuy, the section of ſuch a figure finely ex- 
profes the paſſions with which It Is agitated, We allo uſe the fame 
en proſſlon with regard to animals, 

AC rio, in phyſiology, Is applied to the funQlons of the body, 
whether vital, animal, or natural. The 9% / ſunctlone, or ac- 
tlons, are thoſe which are 1 neceſſary to life, and without 
which there is no life, as the action of the heart, lungs, and 
arteries, On the action and re- action of the ſolids and Auids on 
each other, depend the vital funions, The pulſe and reſpira» 
ton are the external ſigns of life. Vital diſeaſes are all thoſe 
which hinder the influx of the venous blood Into the cavities of 
the heart, and the expulſion of the arterial blood from the ſame. 
The natural functionsure thoſe which are inſtrumental in rapair- 
ing the ſeveral loſſes which the body ſuſtains ; for life is deſtructi ve 

itſelf, its very offices oceaſioning a pg waſte, The man- 
ducation of food, the deglutition and digeſtion thereof, alſo the 
ſeparation and diſtribution of the chyle and excrementitious parts, 
&c. are under the head of natural functions, as by theſe our ali- 
ment is converted into our nature. The animal functions are 
thoſe which we perform at will, as muſcular motion, and all the 
voluntary actions of the body: they are thoſe which conſtitute the 


ſenſes of touch, taſte, ſmell, fight, hearing, perception, reaſon- 


ing, imagination, memory, judgment, affections of the mind. 
ithout any, or all of theſe, a man may live, but not ſo com- 
a as with _ * 

n the year 1752, Dr. te publiſhed an ingenious - 
ance, under the tile of an Eſſay on the Vital and other — 
Motions of Animals, 8vo. and in the ſame year Dr. Simpſon 
alſo publiſhed a book on Vital and Animal Actions, 8vo. 

Acrron, in law, is a demand made before a judge for obtain. 

what we are legally intitled to demand, and is more common- 
ly known by the name of /aw-ſuit or proceſs. See Surr, 

Ac rio, in ethics, or moral action, is a voluntary motion of a 
ereature capable of diſtinguiſhing good and evil ; whoſe effect, 
therefore, may be juſtly imputed to the agent. See Mon Ats. 
A moral action may be more fully defined to be whatever a man, 
eonſidered as endued with the powers of underſtanding, and wil- 
ling, with reſpe& to the end he ought to aim at, and the rule he 
is to regard in acting, reſolves, thinks, does, or even omits to do; 
In ſuch a manner as to become accountable for what is thus done 
of omitted, and the conſequences thereof. The foundation, then, 
of the morality of aQtions is, that they are done knowingly and vo- 


luntarily. All moral ations be divided 
rule, Into good and evil, wh. A e Re 
AcTion, in oratory, Is an accomodation of the perſon of the 


orator to his ſubJeR z or, a management of the voice and geſture 
ſulted to the manner ſpoken of delivered, Action makes one of 

greateſt branches of diviſions of rhetorle, as generally taught. 
The ancients uſunlly called It pronunciation. Adtion is a collateral 
or ſecondary method of expreſſing our Ideas 4 and ie ſuſceptible 
of a kind of eloquence 4s well as the primary, It ls an addreſs to 
the external ſenſes, which It endeavours to move, and bring Into 
its party, by well-concerted motion and modulation | at the fame 
time that the reaſon and underſtanding are attacked by force of 


= ng, Tully very pertinently calls It /me 


— 


ACT 


eorporit, the diſcourſe of the body; and cori eloguentia, the 
| eloquence of the body, The Roman — * 
we read, had ſuch a copia in this kind, ſuch a compaſs even 
of mute action, that voice and Jang ſeemed uſ-leſs to them 1 
ny could make themſelves under to people of all nal ns 1 
Roſelus, the comedian, is particularly famed, as being able to 
expreſs any ſentence by his geſtures, as ſignificantly and various 
as Cicero with all his oratory, Quintilian gives us a ſyſtem of 
the rules of action, taken not only from the writings of the an- 
elent orators, but from the beſt examples of the rum. What 
we uſually attribute to eloquence was really the effect of the ge- 
tion only, as ſome of the greateſt maſters In that way have frankly 
acknowledged. Demoſthenes exprefily calls It, „ the beginning, 
the middle, and the end, of the orator's office 1” and Cleſro prü- 
feſſes, „ that It Is not of ſo much Importance what the orator 
ſays, as how he ſays It.“ For a coplous — ny of this part 
of oratory, fee the TAEATI8E, Part IV. throughout, 

Aerion, In a thenirleal ſenſe, le nearly the fame with that 
among orators ( with this difference, that the actor adapts hls 
ation to an aſſured character, whereas the orator de ſuppoſed, 
jo — , = feel the paſſion which his action expreſſes, whether 

Gy grier; tes 

riss, in poetry, le en event, elther real or Imaginary; 

which makes the ſuhlest of an ” of dramatle poem, The 
aon of a poem colneides nearly with the fable thereof 4 |t belng 
the uſual prafilee, not to take any real tranſaction of the hiſtory, 
but to felgh of Invent one 4 of at leaſt en alter the HIſturleal fact, 
ſo as to render It In a great meaſure Atitlous, F. Boſſy has two 
chapters of real gen, the reeltals whereof are fables 4 and of 
Heigned ain, the recitals whereof are hiſtorleal, The erltles 
lay down four qualifleations as neeetſfary to the eple and tragle 
action: the firſt, wn/ty ; the ſeeund Integrity; the third, ru,“ 
and the fourth, urin th which ſome add a fifth, continuity. 
This unity Is not only to exiſt In the firſt draught or model of 
the fable, but In the whole epiſodized actlon. In order to t 
Integrity of the action, It Is neceſſary, according to Ariſtot! 
that It have a beginning, middle, and end. Tf the three part 
of a whole ſeem to be generally denoted by the words, beginnings 
middle, and end, Boſſu interprets them more ey thus e tha 
eauſes and deſigns of a man's doing an action are the beginning z 
the effects of thoſe cauſes, and the difficulties met withal In the 
execution of thoſe deſigns, are the middle of It ; and the un- 
ravelling and extrieating thoſe difficulties -are the end of the 
aQion,” For the duration of the epic action, Ariſtatle obſerves, 
it is not ſo limited as that of the tragic actlon : the latter is con- 
fined to a natural day; but the epic, according to that critic, 
has no fixed time, In effect, tragedy, being full of paſſion, and 
conſequently of violen ce, which cannot be ſuppoſed to laſt 
long, requires a ſhorter time; and the epic poem, being for the 
habits which proceed more ſlowly, requires a longer time, either 
for them to take hold, or to be rooted up : and hence the differ- 
ence between the epic and dramatic action in point of duration. 
Boſſu lays it down as a rule, that the more vehement the manners 
of the principal perſonages are, the leſs time ought the action to 
laſt : accordingly, the attion of the Iliad, containing the wrath of 
Achilles, &c. holds -but forty-ſeven days ; whereas that of the 
Odyſſey, where prudence is the reigning quality, laſts — years 
and a half; and that of the ZEneid, where the prevailing cha- 
raQer of the hero is piety and mildneſs, nearly ſeven years. As 
to the importance of the epic action, there are two ways of — 
viding for it. The firſt, by the dignity and importance of the 
perſons. This way alone Homer makes uſe of; there being, 
otherwiſe, nothing great and important in his models, but what 
might have happened to ordinary — The ſecond, by the 
importance of the action itſelf ; ſuch as the eſtabliſhment or down- 
fall of a religion or ſtate ; which is Virgil's action, and in which 
he has much the advantage of Homer. Boſſu wentions a third 
way of making the action important; viz. by giving a higher 
idea of the perſonages than what the readers conceive of all that 
is great among men. This is done by comparing the characters 
of the poem with thoſe of the preſent time, Sce DRAMA and 
Erie Pozu. 

Ac rio, in affairs of commerce, or action of a . n+ is a 
part or ſhare in the company's ſtock or capital, which conſiſts of a 
number of ſuch actions. Actions in France and Holland amount 
to the ſame with ſhares or ſubſcriptions In England, Thus, the 
capital of a company, which has three hundred actions of a 
thouſand livres each, conſiſts of three hundred thouſand livres, 
Hence a perſon is ſaid to have four or fix actions in ſuch eom- 

ny, If he hath contributed to the capital, and le Intereſted in 
0 for four of fix thouſand livres. A proprietor eannot have a de- 
liberate vote In the affemblies of a company, unleſs he has a cer- 
taln number of aRlons, fixed by the letters patent uf Its eſtabliſh- 
ment z. nor ean he be a director, unleſs he has a Nil! greater num- 
ber of ations, ARtion alſo denotes an obligation or Instrument, 
which the directors of ſuch companies deliver to thoſe who pay 
money into thelr ſtock, See At TioxAAVY, Adtions ate always 
rifing and falling, according as the wag eredit gains or loſes, 
The fmalleſt whiſper of an approaching war of peses, true of 
falſe, will frequent 1 veeafion a confiderable alteration in It, In 


| the year 171) the 


rench n of the Weſt, ſince called the 
* * India 


ACT 


India Company, arrive at ſurh an Immenſe degree of credit, 
that, In ſix months time, its a&tlons roſe to elghteeen per cent. a 
Fagree of temporary credit which no other company ever attained, 

n 4652, the actions of the Dutch Kaſt India Company were at 
fix hundred and fifty per cent. and they were never known to be 
higher. But the war with France then coming on, they fell 250 
per cent. In u few months. After the peace of Nimeguen, they 
roſe again ; and In; were 600 per cent, | 

ACTI or Ac Trion ter, a term frequent in fore 

news-papers, denoting the proprietor of an action, or ſhare in the 


company's boek. 
ACTIVE, Ac rtv, ſomething that communicates motion 
vr aQion to another, In this ſenſe, the word ſtands oppoſed to 

ve; Thus we ſay, an active cauſe, active principles, &e. 
Ihe quantity of motſon In the world, Sir Iſase Newton ſhews, 
muſt be always decreaſing, in virtue of the vir inertia, &e, So 
that there is a neceſſity for certain active principles to recruit It 1 
ſuch he takes the cauſe of gravity to be, and the cauſe of fer- 
mentation, Adding, that we ſee but little motion in the uni- 
verſe, except what is owing to thefe active principles, 

Active power, in metaphyſics, the power of executing any 
work or labour ; in eontradiſtinction to ſpeculative powers, or tho 

wers of ſecing, hearing, remembering, judging, reaſoning, 

The exertion of active power, we call action; and as every 

action produces ſome change, ſo every change muſt be cauſed by 
ſome ec, or by the ceſſation of ſome exertion of power, That 
which produces a change by the exertion of its power, we call the 
cauſe of that change ; and the change produced, the eſſect of 
that cauſe, ; 

AcTrvs principles, in chymiſtry, are thoſe which are ſuppoſed 
to act of themſelves, and do nat need to be put in action by 
others. Salt, ſulphur, and mercury, arc uſually conſidered b 
the chymiſts as active principles : and phlegm and earth as paſ- 
ſive ones, Mr, 222 and ſome late chymiſts after him, only 
make one active principle, viz. ſulphur, or fire, which they 
take to be the ſource or principle of all the motion and aQion of 
the univerſe. The term active 2 ſays Dr. Quiney, has 
been uſed to expreſs certain diviſions of matter, that are, by ſome 

rticular modifications, comparatively active in reſpect of others. 

uch are ſpirit, oil, and ſalt, whoſe parts are better fitted for 
motion than thoſe of carth and watcr ; but with how much im- 
priety will eaſily N For, in a ſtrict ſenſe, all motion 
n matter is rather paſſion ; and there is no active principle, un- 
leſs we thus call the known powers of gravitation, attraction, 
and repulſion, on which the Newtonian philoſophy is founded: 
ſo that, let bodies exiſt under what modification ſoever, there can 
be no alteration made of theſe univerſal properties. Hence 
the diviſion of matter into what, for dictinction fake, ma 
be called ſpirit, does not give it any properties inconſiſtent wi 
this general law. 

AcTivs, in grammar, denotes a word having a 2 
that ſerves to explain or denote an action. Thus we ſay, a verb 
active, a conjunction active, &. or an active participle, 

AcTtivs verbs are ſuch as do not only fgnify doing, or act- 
ing, but have alſo nouns following them, to be the ſubje& of the 
action or impreſſion. Thus 7s /ove, to teach, are verbs active; 
becauſe we can ſay, 4 /ove a thing, to teach a man, 

Verbs neuter alſo denote an action, but are diſtinguiſhed from 
verbs active in that they cannot have a noun following them. 
Such ate /» /cep, to ge, &e. 

Some grammarians, however, make three kinds of verbs ac- 

tive: the tranſitive, where the action paſſes Into a ſubjeR iffer- 
ent from the agent ; r-fefted, where the action returns upon the 
agent, and reciprocal, where the action turns mutually upon the 
two agents who produced it. See Treatiſe on CGRAMMAKk, Part 
I. Chap. II. and Part IT, ny I. Art. V, 
ACTIVITY, the power of acting, or the aQtive faculty, The 
_ of fire Exceeds all imagination, The aRivity of an acid, 
k poiſon, &e, Bodies, according to Sir Iſase Newton, derive 
thelr aQivity from the principles of attractlon. 

The ſphere of Activity of thr body, le the ſpace which ſur- 
rounds It, ſo far as Its efficacy or virtue extends tv produce any 
ſenſible effect. | 

ACTON ter, a purging water In a town fo called near 

London, noted for the pungenicy of its ſalt, Its colour Is whitiſh ; 
Its taſte ſweetiſh, with a mixture of the ſame bitter which de in 
the Epſom water, Its ſalt Is not quite ſo ſoft, and 1s more cal- 
carcous than that of the Epſom water, being more of the nature 
of the ſalt of lime 1 It le, however, more nitrous than the other. 
A —5 of It being boiled high, and mixed with a ſolution of 
ſublimate in pure water, throws down a yellow ſediment, It 
ſtrikes a deep red or purple with the tinQture of log wood in 
brandy, as Is uſual with nitrous ſalts, It does not precipitate 
ſilver out of the ſpirit of nitre, as common ſalt does t a pint an 
u half of the water ylelds forty-eight grains of ſalt. See Allen's 
Ho toy ing n 7 N ; 

In general, ſignifles a perſon who acts or performs 
ſomething. Adlor, among coil, i the proctor or —— 
in elyll courts or cauſes: as, aher rcelefie has been ſometimes 
uſed for the advocate of the church ; Adr dominicy; for the lord's 
attorney; acer ville, the ſte ward or head balliff of u village. 


' 
A'CT 

Ac rex, in the drama, is a perſon who repreſents me pare 
or character upon the theatre. The drama conſiſted originally of 
nothing more than a ſimple chorus, who ſung hymns in honour 
of Bacchus ſo that the primitive actors were only ſingers and 
muſiclans, Theſpls was the, firſt who, in order to enſe this 
unformed chorus, introduced u decluimer, who ted ſome 
herule or comic adventure. Aſchylus, finding a lingle perſon 
tireſome, attempted to introduce a ſecond, and changed the an- 
clent recitals Into dialogues. He alſo drefled his actor In a more 
majeſtic manner, and introduced the co/burnnr, of buſkin, Sou 

ocles added a third, In order to repreſent the various Incldents 
na more natural manner 1 and here the Greeks ſtopped ; at leaſt 
we do not find In any of thelr tragedies above three perſons In the 
ſame ſcene, Perhaps they looked upon It as a rule of the dramatic 

m, never to admit more than three ſpeakery at a time on the 
age ga rule which Horace has ex pre ſſed In the following verſe 1 
Nee quarta laqui perſona laboret, 
This, however, did not prevent their increaſing the number of 
actors in comedy, Before the opening of a play, they named 
their actors in full theatre, together with the parts they were to 
perform. The ancient actors were maſked, and obliged to raiſe 
their voices extremely, in order to make themſelves heard by the 
innumerable crowd of —— who filled the amphitheatres : they 
were accompanied with a player on the flute, who played a pre- 
lude, gave them the tone, and played while they declaimed, 
Horace ſpeaks of a kind of ſecon ary actors, in his time, whoſe 
buſineſs was to imitate the firſt; and leſſeh themſelves, to become 
better foils to their principals, The moderns have introduced 
an infinite number of actors upon the ſtage, This heightens the 
trouble and diſtreſs that ſhould reign there, and makes a diverſity, 
in which the ſpectator is ſure to be intereſted, Actors were highly 
honoured at Athens. At Rome they were deſpiſed j and not only 
denled all rank among the citizens, but even when any citizen 
appeared upon the ſtage, he was expelled_his tribe, and de- 
prived of the right of ſuffrage by cenſors, Cicero, indeed, 
eſteems the talents of Roſcius ; but he values his vlrtues ſtill more 
virtues which diſtinguiſhed him fo remarkably above all others 
of his profeſſion, that they ſeemed to have excluded him from the 
theatre, The French have, in this reſpect, adopted the ideas of 
the Romans ; and the Engliſh thoſe of the Greeks. 

ACTRESS, in a general ſenſe, as well as in the drama in 
particular, is a female who acts or performs ſomething, Wo- 
men actors were unknown to the ancients, among whom men al- 
ways performed the female characters; and hence one reaſon for 
the uſe of maſks among them. Actreſſes are ſaid not to have 
been introduced on the Engliſh ſage till after the reſtoration of 
King Charles II. who has been charged with contributing to the 
corruption of our manners by importing this uſage from abroad. 
But this can be but partly true: the queen of James I. acted a 
part in a paſtoral ; and Prynn, in his Hiſtriomaſtix, ſpeaks of 
women actors in his time as whores ; which was one occaſion of 
the ſevere proſecution brought againſt him for that book, There 
are ſome very agreeable and beautiful talents, for which the poſ- 
ſeflion commands a certain ſort of admiration ; but of which the 
exerciſe, for the ſake of gain, is conſidered, whether from reaſon 
or prejudice, as a ſort of = 4 proſtitution, The pecuniary 
recompence, therefore, of thoſe who exerciſe them in this man- 
ner, muſt be ſufficient, not only to pay for the time, labour, and 
expence of acquiring the talents, but for the diſcredit which at- 
tends the employment of them as the means of ſubſiſtence, The 
exorbitant rewards of players, opera-ſingers, opera dancers, &c. 
are founded upon theſe two principles; the rarity and beauty of 
the talents, and the diſcredit of _ them in this manner. 
It ſeems abſurd, at firſt ſight, that we ſhould deſpiſe their perſons, 
and yet reward thelr talents with the moſt profuſe IIberallty. 
While we do the one, however, we muſt of neceſſity do theother, 
Should the public opinion or prejudice ever alter with regard to 
ſuch occupations, thelr pecuniary recompence would quickly 


diminiſh, More people would apply to _ and the compe- 
a 


titlon would quickly reduce the price of their labour, Such ta- 
lente, though far from belng common, are by no means ſo rare 
as is Imagined, Many people poſſeſs them in great perfoctlon, 
who diſdain to make this uſe of them j and many more are capa* 
ble of acquiring them, If any thing could be made honourably by 


them, 

ACTUAL, ſomething that le real and effeQive f or that exiſts 
truly and abſolutely, In philoſophy, we ſay actual heat or 
cold, in oppoſition to v/r/val of potential, Adtual heat, eonſider- 
ed aQively, is the at of producing heat : paſſively taken, it is the 
quality whereby a body ls denominated hot, Virtual or potential 
heat, actively taken, is the power or —_—_— producing heat; 
paſſively taken, it ſhould be the power or faculty of being heat- 
ed, or receiving actual heat, 


In medicinal language, actual is r* A tential, and 
is applied to any thi — with à quality which rates by 


an immediate power inherent'in it. For example ia red-hot iron, 
or fire, Is called an actual cautery, in contradiſtindtion to 
cauteries, which have a my of producing the ſame effeQs on 
animal ſolids as actual fire; and which are called potential cau- 


terles, or cauſtics, Bolling water le actually hot, and brandy is 
ACTUATE 


potentially hot, 


— as 


Feen e rr reren e e - 


wa 


I; to bring Into ac, or put a thing Into action. 
G AN l ſaid, by the ſchoolmen, to actuate a power, 
when ſt produces un act in a ſublect. And thus the mind may 
be ſald to aRtuate the body, 

ACULEATE, Acvuttattp, ſomething that has aculel, or 
prickles. Naturaliſte divide fiſhes Into thoſe with aculeated and 
non-aculeated fins, Phil. 'Tranſ, No. 204- 
 ACULEFI, among botaniſts, &. denote the prickles or ſpines 
of plants of the thorny kind, 'The word is Latin, formed from 
aut, u needle, 

Among zoologits, aculeus is alſo uſed for the Ning of a bee, 
ſeorplon or the Ike. The word aculeus Is alſo uſed for certaln 


rts of the echinl marinl, 
that terminates in a polnt, or 


ACUTE, ſharp, 22 
edye ; diſpoſed gither for plercing or cutting, In this ſenſe the 


word uſually (nds oppoſed to obtuſe, | 

Acurts angle, in geometry, la that whoſe three angles are all 

angle ; or which does not ſubtend 90 degrees. 
cur. red triangle, is that which is leſs than a right acute, 
See the Syſtem of GuomuTey, Part I. Set. I, 

Acurs diſeaſes, ſuch as com? ſuddenly to a criſis, Thi 
term is uſed for all diſeaſes which do not fall under the head 
chronic diſcaſes, | 

Acurz, in muſic, js underſtood of a ſound, or tone, which 
is ſharp, ſhrill, or high, in reſpe& of ſome other. In this 
ſenſe the word ſtands oppoſed to grave; and both theſe rapes: 
ties of ſound depend on the quickneſs or ſlowneſs of the vlbra · 
tions by which my are produced, Sounds conſidered as acute 
and grave, that is, in the relation of gravity and acuteneſs, con- 
ſtitute what we call tune, the foundation of all harmony, See 
the SVT EM, Part I. Sect. I. 

Acur accent, in grammar. See Acer. 1 

AD, a Latin prepoſition, originally ſignifying /s, and fre- 
—— uſed in compoſition, both with and without the &, to 
expreſs the relation of one thing to another, 

Ap Heminem, In logic, a kind of argument, drawn from the 
principles or prejudices of thoſe with whom we argue. 

Ab Valerem, a term chiefly uſed in ſpeaking of the duties or 
cuſtoms paid for certain goods. The duties on ſome articles are 
paid by the number, weight, meaſure, tale, &c, and others are 
paid ad valorum; that is, according to their value. 

ADAGE 
wiſe obſervation, or popular ſaying, Eraſmus has made a very 
large and valuable colleQion of the Greek and Roman adages ; 
and Mr. Ray has done the ſame with regard to the Engliſh, "We 
have alſo Kelly's ColleQion of Scots Proverbs. 


ADAGIO, in muſic, one of the words uſed by the Italians to 


denote a degree or diſtinction of time. Adagio expreſſes a flow 
time; the ſloweſt of any, except grave. Uſed ſubſtantively, it 
ſignifies a low movement. Sometimes this word is repeated, as 
ada adagis, to denote a ſtill greater retardation in the time of 


the muſie. 

ADANSONIA, Erxtorraxn Sour Gourn, Moxxtss 
But AD, orArricanCaltanagn TAII, a Genus of the Mono- 
delphia onder, belonging to the Polyandria claſs of plants. There 
Is but one known ſpecies belonging to this genus, the baobab, which 
is pup the largeſt productſon of the whole vegetable kingdom, 
Itis a native of Africa, The trunk is not above twelve or fifteen 
feet high, but from ſixty to ſeventy feet round. The loweſt 
branches extend almoſt horizontally ; and as they are about ſixty 
feet in length, their own weight bends their extremities to the 
ground, and thus form an — maſs of verdure of about 
one hundred and twenty, or one hundred and thirty feet diameter. 
The roots extend as far as the branches: that in the middle forms 
a pivot, which penetrates a great way: Into the earth ; the reſt 

read near the ſurface, The flowers are in proportion to the 

ze of the tree; and are followed by an oblong fruit, pointed 
at both ends, about ten Inches long, five or fix broad, and 
covered with a kind of greeniſh down, under which is a ligneous 
rind, hard, and almoſt black, marked with rays which divide it 
lengthwiſe Into ſides, Tt le very common In Senegal, and the 
Cape de Verd Iſlands ; and is found one hundred leagues up the 
country at Gulum, and upon the ſea coaſts as fur as Sierra Leona, 

"The age of this tree Is no leſs remarkable than Its enormous 
fize, Mr. Adanſon relates, that, In a botanical excurſion to the 
Magdalene Iſlands, he diſcovered ſome calabaſh trees, from five 
to (ix feet diameter, on the bark of which were engraved, or cut 
to a conſiderable depth, a number of European names. Two o 
theſe names, which he was at the trouble to repalr, were dated 
one the fourteenth, the other the fifteenth century. The inſeribed 
trees, mentioned by this Ingenious Frenchman, had been ſeen in 
1555, almoſt two centuries before, by Thevet, who mentions 
them in the relation of his voy geo Term Antarctlea, or Auſtralis, 
Adanſon ſaw them in 1949. The virtues and uſes of this tree 
and Its frults are various. The —— of ge dry the bark 
and leaves in the ſhaded air; and then reduce them to powder, 
which Is of u pret green colour. This powder they yp 
ſerve In bags of linen or cotton, and call It %, They uſe It 
every day, putting two or three pinches of It Into a meſs, what- 
ever |t happens to be, as we do pepper and ſalt i but thelr view is, 
not to glve a reliſh to thelr food, but to preſer ve « perpetual and 


„ 


z a proyerb, or ſhort ſentence, containing ſome. 


] 


AD L 


IN perſpiration, and to attemper the too great heat of the 
lood ; purpoſes which It certainly anſwers, as ſeveral Europeans 
have proved by repeated experiments ; * themſelves 
from te epidemic fever, which, in that country, deſtroys Euro- 
ans | e plague, and generally rages during the months of 
ptember and October, when, the rains having ſuddenly ceaſed, 
the ſun exhales the water left by them upon the ground, and fills 
the alr with a noxious vapour. M. Adanſon, in that critical ſea- 
ſon, made a light ptiſan of the leaves of the bavbab, which he had 
thered in the Auguſt of the preceding yours and had dried in 
the ſhade ; and drank conſtantly about a pint of It every morning, 
elther before or aſter breakfaſt, and the ſame quantity of It every 
evening, after the heat of the ſun began to abate 1 he alſo ſome» 
times took the ſame quantity In the middle of the day, but this was 
only when he felt ſome ſymptoms of an approaching fever. By 
this precaution he preſerved himſelf, during the five years he re- 
ſided at Senegal, from the diarrhoea and fever, which are ſo fatal 
there, and which are, however, the only dangerous diſeaſes of 
the place ; while other officers ſuffered very ſeverely, only one ex- 
cepted, upon whom M. Adanſon prevailed to uſe this remedy, 
which for its ſimplicity was deſpiſed by the reſt, This ptiſan 
alone prevents that heat of urine which is common in theſe parte, 
from the month of July to November, provided the perſon «bſtains 
from wine. The fruit is not leſs uſeful than the leaves and the 
bark, The pulp that envelopes the ſeeds has an agreeable acid 
taſte, and is eaten for pleaſure : it is alſo dried and powdered, and 
thus uſed medicinally in peſtilential fevers, the dyſentery, and 
bloody flux ; the doſe is a drachm, paſſed through a fine ſieve, ta- 
ken either in common water, or in an infuſion of the plintain. 
This powder is brought into Europe, under the name of terra 
figillata lemnia, The — bark of the fruit, and the frult itſelf, 
when ſpoiled, helps to ſupply the negroes with an excellent ſoap, 
which they make by drawing a ley from the aſhes, and _= 
ir with palm-oil that begins to be raneid. The trunks of ſuch o 
theſe trees as are decayed, the negrocs hollow out into buryi 
places for their poets, muſicians, and buffoons, Perſons of theſe 
characters they eſteem greatly while they live, ſuppoſipg them to 
derive their ſuperior talents from ſorcery, or a commerce with 
mons ; but they regard their bodies with a kind of horror when 
dead, and will not give them burial in the uſual manner, neither 
ſuffering them to be put into the ground, nor thrown into the ſea 
or any river, becauſe they imagine that the water would not then 
nouriſh the fiſh, nor the earth produce its fruits. The bodies 
ſhut up in theſe trunks become perfectly dry without rotting, 
and form a kind of mummies without the help of embalmment. 
The baobad is very diſtin from the calabaſh-tree of America, 
with which it has been confounded by father Labat. 

ADAR, in the Hebrew chronology, isthe twelfth month of their 
accleſiaſtical year, and the ſixth of their civil year. It contains 
only nine and twenty days, and anſwers to our February, and 
ſumetimes enters into the month of March, according to the 
courſe of the moon. On the ſeventh and thirteenth days of this 
month the Jews obſerve two faſts ; the former on account of the 
death of Moſes ; and the latter, called tbat of Eſther, in comme- 
moration of the affair of Haman. The feaſt of purimis celebrated 
on the fourteenth day. Eſther ix. 17. 

DER. The Engliſh name of the Genus Coluber in am- 
phiblolney. See CoruptR, 

ADDITION, the act of joining one thing to another, or of 
augmenting a thing by the acceſſion of others. 

Avbirtiow, in arithmetic, is the firſt of the four fundamental 
rules, or operations, of that art. Addition conſiſts in findl 
the amount of ſeveral numbers, or quantities, ſeverally adde 
one to another, Or, addition Is the Invention of a number, from 
two or more homogeneous ones given, which is equal to the 
given numbers taken jointly, or together. For a full and prac- 
tical explanation of this rule, ſee the SYs#T&M. Chap. II. Seck. I, 

Abbli rio of numbers of different denominationt, for inſtance, 
of pounds, ſhillings, and pence, is performed by adding or ſum- 
ming up each denomination by Itſelf, always beginning with the 
loweſt ; and If, after the addition, there is enough to make ons 
of the next higher denomination, for Inſtance, pence enough t6 
make one or more ſhillings, they muſt be added to the figures of 
that denomination, that le, to the ſhillings; only reſerving the 
odd remaining —— to bo put down In the place of pence, Seo 
the SVS TEM, Chap. III. Seck. I, 

Abtron of decimals is performed after the ſame manner 
as that of whole numbers. Ses the Syſtem of AntTHMETIC, 
Chap. V. SeQ, III. 

Abpfrion, in algebra, or the addition of ſpecles, le per- 
formed by connecting the quantities to be added, by their proper 
ſigns; and alſo by uniting into one ſum thoſe that can be fo 
united. Seo the Sy#T&M, Set. I. 

Abptrion, In muſic. The note or mark of addition is a dot 

aced on the right ſide of a note, to Agnif that the time of the 
ound of ſuch note ls to be lengthened half as much more as It 
would otherwiſe be. Thus a ſemibrove, when marked with a 
dot, is to be as long as three minims ; the minim, with the ke 
dot, to be as long as three crotchets ; the crotchet, as three 
quavers, &c, 


AppiT10N, in diſtilling, le a tame given to ſuch Glogs (pane 
a 


ADE 


added to the waſh, or Hquor, while in a ſtate of fermentation, 
in order to improve the vinoſity of the ſpirit, procure a larger 
quantity of it, or give it « particular flavour. All things, of 
whatever kind, thus added in the time of fermentation, are 


ealled by thoſe of the buſineſs, who ſpeak moſt intelligently, ad- 
ditions ; but many confound them with things of a very different 
nature, under the name of ferments. The additions uſed in the 
diſtillery may be reduced to four general heads, 1. Salts, 2. 
Acids, 1. Aromatics. 4. Oils, A little tartar, nitre, of com- 
mon fall finely powenrecs may be added to the liquor while 
ſermentl * — in the beginning of the operation 4 of in 
their ſtead, a little of the vegetable, vt Aner mineral acids, ma 
be dropped In at different times, when found neceſſary, The 
are of greut uſt, eſpecially In the fermenting ſolutiv!1s vf treaele, 
ang and the like fweet and rleh vegetable Julees, Which either 
wholly want an acld in themſelves, of have It In ton ſmall « pro- 
Fong of have been robbed of diveſted of it. The proper acids 
for this purpoſe are, the jules of Seville 17 or lemons, or 
the ſpirit of fulphur, vr Glauber's ſpirit 6 falt, or, What e 
reatly preferable to all thefe, a partleular aqueous fulutlun of 
rear, A fuecedaneum for which may be tamarinds, or the robs 
of ſume very geld frults, or the qo re pre vin, On this 
foundation flands that ingenious prasfſee of uff g a fultable pro- 
— of the ill bottom, or the remaining waſh, in the ſub» 
quent brewing, After the ſame manner, a very conſiderable 
quantity of any effontial vegetable oll may, by proper manage» 
ment, be converted Into a * large quantity of Inflam» 
mable ſpirit ; but great care In this caſe muſt be had not to drop 
it in too faſt, nor tuo much at ea time, as this might damp the 
fermentatlon; and, Indeed, the adding ea large quantity of oll 
at once Is the common way of ſtopping the fermencation at 
any point required, The heſt method of introducing the oll, 
ſo as to avoid all inconvenience, Is to reduc: It firſt to an elazoſac- 
charum, by grinding it in a mortar, with a due quantity of fine 

r in powder, he oll thus added, with its particles diſunited 
and in form of powder, will readily mix with the liquor, and im- 

mediately ferment with it. A large proportion of rectifled ſpirit, 
or of any other ſpirit, may, by prudent management, be allo in- 
troduced Into the fermenting liquor; and this will always come 
back with a larger addition to the quantity of ſpirit, that woald 
otherwiſe have ariſen from the diſtillation, Shaw, | 

ADDRESS, in a general ſenſe, is uſed for {kill and good 
management, and of late has been adopted from the French, 
and is uſed in genteel phraſe, and alſo in commerce, as ſynony- 
mous with direction to a perſon or place, The word is formed 
of the French verb addreſſer, to direct any thing to a per- 
ſon, Addreſs means alſo a diſcourſe preſented to the king, in 
the name of a confiderable body of his people, to expreſs or 
notify their ſentiments of joy, ſatisfaQtion, or the like, on ſome 
extraordinary occaſion. e ſay the lords' addreſs, the commons 
addreſs, Addreſſes were firſt ſet on foot under the adminiſtration 
of Oliver Cromwell. At Paris, their office of intelligence is called 
bureau d' 28 

ADDUCENT Muſcles, or Adduftors, are thoſe which 
bring forward, cloſe, or draw together, the parts of the body 
whereto they are annexed. Such as the adductor pollicis, addue- 
tor pollicis yore adductor indicis, &e. For the origin, inſer- 
tion, and uſes of theſe ſeveral muſcles, ſee the Syſtem of Ax A- 
rouv. Table of Muſcles, Art. 23 and 27, Plate II. Fig. 1. 
ADENOGRAPH is that branch of anatomy which deſcribes 
the glands, and the glandular parts of the body. The word is 
compounded of adm, gland, and y2apu, I deſcribe. Adenogra- 
phy is the ſame with what ſome others call adenelegy, or the 
adenological part of anatomy. Sce the Introduction to the 
SysTEM, No. III. Py 

ADEPS, A r fat. This is an animal oil, ſe- 
creted from the blood, and contained in the membrana adipoſe, 
or, as Boerhaave calls it, the membrana cel/n/oſa ; which is not 
a ſingle membrane, but a — of a great number of mem- 
branous, laminæ, joinec irregularly to each other at different diſ- 
tances, ſoas to form numerous interſtices of different capacities, 
which communicate with each other, | Theſe Interſtices have 
been named cellulæ, and the ſubſtance — up of them, the 
cellulous ſubſtance, Theſe cellular interſtices are ſo many little 
bags or ſatchels, filled with an unctuous or = —— more or 
leſs liquid, which js called fat ; the different confiſtence of which 
depends not baly on that of the oily ſubſtance, but on the ſize, 
extent, and ſubdiviſion of the cells. 

Neumann divides fats, from thelr confiſtence, Into three 
kinds, 'The firſt, called pingnede, fs ſoft and thin, and becomes 
liquid in a very ſmall heat; ſuch is that which we meet with in 
birds, prongs ang fiſhes, (the "it large Aſhes excepted.) The 
ſecond Ie thick, liquifies leſs read{ly; and Is denominated a- 
gies. The third de more hard and frm chen taken from the 
animal It Je called adepr ; nnd when freed from the ſkins, Kc. 

Jrviim: The two laſt kinds of Fat are chiefly found in quadru- 
ds; In ſome parts of the body, the fat ſerves for « cuſhion 
low, or Matraks 4 (ns 6h the Hater, here the latffitie and 
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vf no lamite, and conſequently little or go fat i 64 On the tore 
head, elbows, &t. In the there bh date ky ti 


| but in the older foetus, fat s to 


r. When the child 
js born, and for ſonie years after, it hath much fat Immediately 
beneath the ſkin. In men, the fat is moſt abundantly ſpread on 
the glutel muſcles, See the Articles CoxyuLEncy, Far, and 
the Byſtem of Anatomy, Part 11. SeR, I. Art. VIII. Fats 
taken freely as food, are difficult of digeſtion ; relax and weaken 
the tone of the ſtomach and Inteſtines, and are 1", Ukewiſe 
to render the juices tenacious, and to nertaſe the bile. The me- 
deal virtues of fats, as manifeſted by experience, are ſuch as 
ariſe from their uſe in external applications, for —_— and ſup- 
pling, for abating pains and ſpaſms, and for prumot ng matu- 
ration, Thoſe that are principally uſed are the fat of vipers, 
hog's lard; and mutton ſuet, 

DEPTYS, a denomination given to the profielents In alche- 

A Jay o thoſe who pretend to. the ſeerets of the 
phils her's (tone, and the univerſal medicine. The word le 

med from the verb % let, to obtaln, Ripley, Lulley, Pa- 
racelſus, Helmont, Hollandus, Sendivoglus, Ke. are the prin= 
elpal among the adeptl, It Is u fort of tradition among the al- 
chemiſts, that there are always twelve adept! j and that their 

[TT = — ſupplied by others, Whenever any of the 
erhlt v4 - 

The hem adepts ls furmetlmes more generally applied to thofs 
who are profielents in any kind of felenve, 

ADKQUATE, fumething equal 11 or 06-extended with 
another; and filling the whole meaſure and onpagity thereof, 
In this ſenſe the word ſtands oppoſed to 2 

DES, or HAD, 4% from s and de, denotes the Inviſible 


tate, In the heathen mythology It comprehends all thoſe re- 


inns that He beyond the river Styx, vis, Erebus, Tartarus, and 
lyſlum, See HT. 

ADFECTED equation, Is that where the unknown quantity le 
found in two or more different * or powers, For the de- 
fnitions, reſolutions, and conſtruction of Equations in Algebra, 
ſee the SVS TRM, Sect. V. and VI. 

ADHESION, ApH4z«inc, in phyſics, the ſtate of two bo- 
dies which are joined or faſtened to each other, elther by the 
mutual impreſſion of their own parts, or the compreſſion of ex- 
ternal bodies, See Conxas10N, 

The word is compounded of ad, to, and herere, to ſtick, 
Anatomiſts ſometimes obſerve proſphyſes, or adheſions of the 
yp to the fide of the thorax, the pleura, and diaphragm, 
which give occaſion to various diforders., We alſo read of adhe- 
fions of the dura mater to the oraninm; of the ſtone to the 
bladder; though ſome conſider this laſt as a chimera : at leaſt the 
inſtances of it 1 to be rare. We have alſo ſeveral caſes 
of adheſions of the inteſtines, mentioned in the Philoſophical 
Tranſactions, Number 481. ' 

The adheſions of two poliſhed planes, and two hemiſpheres, 
are phenomena urged in behalf of the weight and prefſure of the 
atmoſphere, The argument drawn from the adhefion of two 
poliſhed planes, urged in behalf of the weight and preſſure of the 
atmoſphere, might be objected to, as this preſſure is not ſufficient 
to produce the effect, and that poliſhed bodies will adhere very 
ſtrongly, even in an exhauſted receiver. However, it is certain, 
that the air contributes in part to this adheſion, Dr. Deſagu- 
liers has given experiments of the adheſion of leaden bullets to 
each other: the cauſe of which is reſolved into the principle of 
attraction, Phil. Tranſ. Ne 389. 

Abkkstox, or ADHERENCE, is alſo uſed for the perſiſting 
in a former opinion or reſolution. After the free conference be- 
tween the two houſes, concerning the bill for preventing occa- 
fional conformity, when the lords retired, and it came to the 
final vote of adhering, they were ſo equally divided, that, in 
three queſtions put to different heads, the adhering was Carried 
but by one vote in every one, and by a different on each 
time. The commons likewiſe adhered ; and thus the bill was loſt, 

ADIAPHOROUS, Apr nous, is a name given by Mr. 
Boyle to a kind of * diſtilled from tartar, and ſome other 
vegetable bodies ; and which is neither acid, vinous; or-urinous ; 
but iy wan 7 different from any other ſort of ſpirit, 
JECTIVE, 

intive, either expreſſed or implled to ſhew its qualities or 
actidents, The word is formed of the Latin adjicere, to add 
to} as 1 to be added to a ſubſtantive, without which it has 
no preciſe ſignification, See the Treatiſe on GRAMMAR, Part I. 


Ch 5700 Art. IV. 

JOURNMENT, in law, the putting off a court ot meet- 
ng} and appointing It to be kept at another time or place, The 
word is formed of the Latin 4% ta ; and the French jour, day, 
g. d. another day. In which ſenſe, we meet with the phraſe 
adjqQrnment In eyre, for an appointment of a day when the juſ- 
tices In eyre intend to fit again. Adjournments In parliament 
differ from tions; and each houſe has the privilege ol 
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IPOSUS, fat, or fatty; Phe wordsls chiefly uſed In ana- 
tomy, as an epithet of certaly cells; dich al branes and 
dee rung & vaſu ape, cellule 4p lud 


abſutbed 


in grammar; a kind of noun joined with a 
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abſorbed by cloth ot a ſponge is an adjun, but no 
part of * of theſe ſu ances. __ neceſſary 


ADJUNCT, in metaphyſics, ſome quality belonging to ei- 
ther the body or mind, whether natural or acquired. Thus, think- 
ing is an adjunR of the mind, and growth an _ of the 
body, In ethics, we uſually reckon ſeven adjuncts, popularly 
called cireumfances ; quit, quid, %, quibur, auxillitr, eur 
nem quande, Adjunct, in muſic, is a word which is employe 

denominate the connexion or relation between the principal 
mode and the modes of its two-fifths, which, from the intervals 
that conſtitute the relation between them and it; are called its 
adjunds. Adjuntt is alſo uſed to ſignify a evileague; or ſome 

ton alſoelated with another as an aſſiſtant, Adjundts, in 
theturie and grammar, fighlfy certaln words or things added to 
others, to amplify of augment the force of the diſcourſe, 

ADJUTANT, in the militaty profeſſion, is an officer In the 
army, whoſe buſineſs s to ald and aflift the major. Adjutant Is the 
fame that we otherwiſe call 728 In the eavalty, each 
pagiment has an adjutant, and in the Infantry, each battalion, 

0 


al) utant reeelves the orders every night from the brigade-= 


major, whiel, after he has carried to the eolenel, he delivers out 
t» the ſv jeants, Where detachments are tc be made, he gives 
the number each company mult furnifh, and-affigns the hour and 

lave of rendea vous, Io alfo places the guards, receives and dif- 
rlbutes ammunition to the eompanies, andy by the major's orders, 
- x7 the price of bread, beer, &, ajutant is ſumetimes 
wed by the French for an ald-de-camp, See the 'Vreatify on 
Muütraxxv AvFALRS, Seed, LV, 

ADMINISTRATION imports the government or direQion 
of atfalrs, and particularly the exerciſe of diſtributive 22 
Princes confide the adminiſtration of publle affairs to their mi- 
niſters, Civil wars are uſually raiſed on pretence of mal-adml- 
niſtratlon, or of abuſes committed in the exerciſe nd yr. &e. 
"The two eriterlons of a good adminiſtration in England, according 
to Trenchard, are, the keeping the nation out of foreign broils, 
und paying oft the public debts ; the latter of which depends on 
the former, 

ADMINISTRATION, in the Engliſh law, ſignifies the act or 
office of an adminiſtrator, in managing and diſpoling of a man's 
— or eſtate, that died inteſtate, or without any will, with an 
ntent to give an account thereof, In this caſe, inſtruments, 
or powers, called letters of adminiſtration, are taken out in the pre- 
rogative court. On granting adminiſtration, bonds with ſureties 
are tobe taken for the adininiſtrator, to make and exhibit an inven- 
wy of the goods of the deceaſed, to render a juſt account thereof, 
and to make a diſtribution of the ſurpluſage after the debts are paid, 
according to law, &c, Stat. 22 and 23 Car, II. cap. 10, Sce 
ADMINISTRATOR, ExEcuToR, INTESTATE. 

ADMINISTRATOR, in law, is he to whom the ordinary 
commits the admmiſtration of the goods of a perſon deceaſed, in 
default of an executor. An action lies for or againſt an adminif- 
trator, as for or againſt an cxccutor; and he ſhall be accountable to 
the value of the goods of the deceaſed, and no farther ; unleſs there 
be waſte, or other abuſe chargeable on him. If the adminiſtrator 
dies, his executurs are not adminiſtrators; but the court is to 
grant a new adminiſtration. If a ſtranger, who is neither admi- 
niſtrator or executor, takes the goods of the deceaſed, and admi- 
niſters, he ſhall be charged and ſued as an executor, not as an 
adminiſtrator. Ihe origin of adminiftrators is derived from the 
civil law. Their eſtabliſhment in England is owing to a ſtatute 
made in the thirty-firſt year of Edward III. Till then no office 
of this kind was known, beſide that of executor; in caſe of a want 
of which, the ordinary had the diſpoſal of goods of perſons inteſ- 
tate, &, There are divers forts of adminiſtrators. If a woman 
have goods thus committed to her charge, or adminiſtration, ſhe 
is called admin/fratrix; and is accountable, &c. in like manner 
as an adminiſtrator, | 

ADMINISTRATOR is alſo uſed for a prince who enjoys the re- 
venue of a ſeculariſed biſhoprick. Yet this title does not hold 
univerſally : the king of England, as elector of Brunſwick Lu- 
nenburg, for inſtance, is not called adminiſtrator, but Duke of 
Bremen and Verden; and the king of Pruſſia is not adminiſtrator, 
but Duke of Magdeburg, and Prince of Halberſtadt. Admini- 
ſtrator l alſo uſed for the regent or protector of u kingdom, during 
the minority of its proper prince, or even a vacancy of the throne, 
The pope pretends to the adminiſtration of the empire during the 
ny cenſure or ſuſpenſion, 

ADMIRAL 1s a great officer or magiſtrate, who has the 
vernment of a navy, and the hearing of all maritime cauſes, Au- 
thors are divided with regard to the origin and denomination of 
this important officer, whom we find eſtabliſhed In moſt kingdoms 
that border on the ſen, But the moſt probable opinion is that of 
Sir Henry Spelman, who thinks, that both the name and dignlty 
were derived from the Saracens, and; by reaſon of the holy wats, 
brought amongſt us; for admiral, in the Arablan language, ligal- 
fles u prince, of chief ruler; and was the ordinary title of 
the Jonny of eltles, provinces, Ke, and therefore they 
ealled the commander of the ave by that nate, us & Hane 
of dignity und honour: Indeed; there ure no ſuſtances of ads 
Wirals in this part of Europe re * yert 1284; when Phil 
vt France Who had attended Bt. Lewis In the Wars agaitiſt 
No. 4: Vol: 1. 
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Saracens, created an admiral, Du Cange aſſures us, that the Si- - 
cilians were the firſt and the Genoeſe the next, who gave the 
denomination of admiral to the commanders of their naval ar- 
maments ; and that they took it from the Saracen and Arabic ci 
a general name for every commanding officer. As for the exa 
time when the word was introduced among us, it is uncertain z 
ſome think it was in the reign of Edward J. Sir _—_ Spel- 
man is of opinion that It was firſt uſed in the reign of Henty 
III. becauſe neither the laws of Olerun, made in 1266, nor 
Bracton, who wrote about that time, make any mention of it 4 
and that the term admiral was not uſed in a charter in the eighth 
of Henry 111. wherein he granted this office to Richard de Lacey, 
by theſe words, Maritiman Angle but In the goth year of the 
ſame relgh, not only the hiſtorians, but the charters theraſelves, 
very frequently uſe the word admiral. Anelently thete were ge 
erally three oe four admirals appointed in the Englifh ſeas, all 
vf them holding the office , bene plarits; and vach bf them 
having partieular Nmmits under their charge and government j 
us adinirals of the fleet of (hips, from the mouth of the "Thames, 
northward, foavthward, of weltward. Dellies theſe, there were 
admirals of the Cinque Ports, a+ in the Reign of kward I, 
whenune William Latimer was ſtyled ,,, Dningue Porinums 
and we famethmes find that ons perion has been admiral of the 
flvets 49 the ſouthward, northward, and weſtward ; but the tizls 
of Ae Angles was not frequent HH the reign of money IV, 
when the king's brother had that title given him, which in all 
vommiſſions afterwards was granted to the-ſuceeeding admirals, 
It may be obſerved, that there was a title above that of admiral 
of Vngland, which was, Lecuwn-tenens Regis ſuper Mare, the 
king's Neutenant-general of the ſea, This title we find mentioned 
in the reign of Richard 11, Before the word admiral was known 
tho title of Cue Maris was made uſe of, 

Lord High ADMIRAL of England, in fome ancient records 
called Cupitanus Maritimarum, is an officer of great antiquity 
and truſt, as appears by the laws of Oleron, ſo denominated 
from the place they were made at by Richard I, The firſt title 
of Admiral of England, expreſely conferred upon a ſubject, was 

iven by a patent of Richard II. to Richard Fitz-Allen, junior, 
.arl of Arundel and Surrey; for thuſe who before enjoyed this 
office where ſimply termed admirals, though their juriſdiction 
ſeems as large, eſpecially in the reign of Edward III. when the 
court of admiralty was firſt erected, This great officer has the 
management of all maritime affairs, and the government of the 
royal navy, with power of deciſion in all maritime caſes, both 
civil and criminal, He judges of all things done upon or be 
yond the ſea, in any part of the world; upon the ſea-coaſts ; in 
all ports and havens, and upon all rivers below the firſt bridge 
from the ſea. By him, vice-admirals, rear-admirals, and all 
ſea-captains, are commiſſioned ; all deputies for particular coaſts ; 
and court mers to view dead bodies found on the ſea-coalts, or at 
ſea. He alſo appoints the judges for his court of admiralty, and 
may impriſon, releaſe, &. All ports and havens are infru corpus 
comitatus, and the admiral hath no juriſdicti n of any thing done 
in them. Between high and low water-mark, the common-law 
and the high-admiral have jdrifdiction * turns, one upon the 
water, and the other upon the land. he lord-admiral has 
wer, not only over the ſcamen ſerving in his ſhips of war, 
ut over all other feamen, to arreſt them for the ſervice of the 
fate ; and if any of them run away without leave of the ad- 
miral, he hath power to make a record thereof, and certify the 
ſame to the ſheriffs, mayors, bailiffs, &c, who ſhall cauſe them 
to be apprehended and impriſoned. To the lord high-admiral 
belong all penalties and amercements of all tranſgreſſions at ſea, 
on the ſea ſhore, in ports and havens, and all rivers below the 
firſt bridge, from the ſea ; the goods of pirates and felons con- 
demned or enſlaved, ſca-wrecks, goods floating on the ſea, or 
caſt on the ſhore (not granted to lords of manors adjoining to tho 
ſea,) and a ſhare of lawful prizes; alfo all great fiſhes, common- 
ly called royal fiſhes, except whales and ſturgeons: to which add 
a ſalary of 7000l. a- year. In ſhort, this is fo great an office, in 
point of truſt, honour and profit, that it has been uſually given 
to princes of the blood, or the moſt eminent perſon among the 
nobility, We have had no high admiral for ſome years; the of- 
fice being put in commiſſion, or under the adminittration of the 
lords com miſſioners of the admiralty, who, by ſtatute, have the 
fame power and authority as the lord high admiral. 

Lord High ANAL of Scotland is one of the great officers of 
the crown, and ſupreme judge in all maritime cales within that 
part of Britain, 

ADMIRAL alſo implies the commander In chief of any . 
fleet or ſquadron ; or, In general, any flag officer whatever, e 
commander of a fleet carries his flag at the maln-top-maſt head. 
Thus we ſay, the admiral of the red; the admiral of the white, 
the admiral of the blue, See Sqayvavros; 

Viee ADMIRAL is the commander of the ſecond ſquadron, aud 
carries his flag at the fore-tup-maft head; 

Rear I t le the evimmandet of the third ſquadron, ar 
enrfles hls \ the mlren- top. maſt head; 
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ire Aux AAt Is alſo an officer 994 by fe lords 


iMoners of the admitalty; There are (fe veral ſe officers e 
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tials under them, for executing juriſdiction within their reſpective 
limits; Their decrees, however, are not final, an appeal lying 
to the court of admiralty in London. 

ADMIRAL is likewiſe the name of 2 veſſel of a fleet, 
on board of which is the admiral, ben two ſhips of war, 
bearing the ſame colours, meet in the ſame port, that which ar- 
rived firſt has the title and prerogative of admiral ; and the other, 
though of greater ſtrength and rate, ſhall only be accounted vice- 
admiral. It is pretty much the ſame with the veſſels in the cod 
and whale fiſhery. That which arrives firſt, in any harbour or 
creek of Newfoundland, takes the title and quality of admiral, 
which it retains during the whole fiſhing ſeaſon. Such ſhip ma 
ſecure to herſelf ſo much beech, or flakes, or both, as are neceſ- 
ſary for the number of boats ſhe ſhall uſe, with an overplus of 
one boat only more than ſhe uſes. The maſter of the ſecond 
ſhip is vice-admiral ; and the maſter of the third, rear-admiral. 

ADM1RAL, in conchplogy, the name given to a very beautiful 
and precious ſhell, of the-vs/uta kind. See the SysTEM, Genus. 
XXIII. Of theſe the curious reckon four ſpecies. 1. The 
grand-admiral. 2. The vice-admiral. 3. The orange-admiral. 
And, 4. The extra-admiral. The firſt of theſe is the maſt eſ- 

'tegmed, and a ſingle ſhell has been ſold, in Holland, for five 
hundred florins. f t is ofa very elegant and bright white ena- 
mel, and is variegated with bands of yellow, repreſenting in 
ſome degree the colours of the flags of a man of war at fea ; 
hence it obtained its name. It is of a very curious ſhape, and 
formed with particular elegance about the head ; the clavicle 
being exerted. There runs along the centre of the large yellow 
band in this ſhell a fine denticulated line, which is its diſtinguiſh- 
ing character, The vice-admiral is an elegant ſhell, but its 
head is leſs beautifully wrought than in the admiral, and its broad 
band wants the dentated line ſo remarkable in that. "The orange- 
admiral has more yellow than either of the others. The extra- 
admiral has the ſame bands with theſe, but they run one in 

another, and form 4 more mixed clouding. 


ADMIRALTY Ry ſignifies the office of lord high-ad- | 


miral, whether diſcharged by one ſingle perſon, or by joint 
commiſſioners, called /ords of the admiralty. 

Court of ADMIRALTY is a ſovereign court, held by the lord 
high-admiral, or lords of the admiralty, where cognizance is 
when in all maritime affairs, whether civil or criminal. All 
crimes committed on the high- ſcas, or on great rivers below the 
firſt bridge next the ſea, are cognizable in this court only, and 
before which they muſt be tried by Judge and jury. But in civil 
caſes the mode is difterent, the deciſions being all made accord- 
ing to the civil law. From the ſentences of the admiralty-judge 
an appeal always lays, in ordinary courſe, to the N in chan» 
_ as may be collected from ſtatute 26 Hen. VIII. e. 19. 
which dire&s the appeal from the archbiſhop's courts to be de- 
termined by perſons named in the king's commiſſion, ** like as 
in caſe of appeal ſrom the admiral-court,” But this Is alſo ex- 
preſsly declared by ſtatute 8 Kliz, c. 5, which ena, that, upon 
an appeal made to the chancery, the ſentence definitive of the 
delegates appointed by commiſſion ſhall be final. Appeals from 
the vice-admiralty courts in America, «nd our other plantations 
and ſettlements, may be brought before the courts of admiralty 
in England, as being a branch of the admilral's Juriſdlétion, 
though they may alſo be brought before the king in council, 
But in caſe of prize-veſſels, taken in time of war, in any part 


of the world, and condemned in any courts of admiralty or vlee- 


admiralty as lawful prize, the f lies to certain eommiſ- 
ſioners of appeals, conſiſting chiefly of the privy council, and 
not to judges delegates ; and this by virtue of divers treaties 
with foreign nations, by which particular courts are eſtabliſhed 
in all the maritime countries of Europe for the deciſion of this 
ueſtion, Whether lawful prize or not? for this being a queſ- 
| ; between ſubjects of different ſtates, it belongs entirely to 
the law of nations, and not to the municipal law of either 
country to determine. . 8 
ADMIRATION, in ethics. See Pass ioxs, and the Trea 
tiſe on DRAw ING, Sect. VII. and Plate. I. . 
ADIMRATION, in grammar, a note or character, intimating 
ſomething worthy to be admired, or wondered at. It is ex- 
preſſed 7% See the SYSTEM, Art. II. Chap. IV. 
ADMISSION, in the eceleſiaſtical law, is an act whereby a 
biſhop, upon examination, admits or allows a clerk to be able or 
competently qualified for the office; which is done by the Ver- 
mula admitts te habilem. All perſons are to have epiſcopal ordi- 
nation before they are admitted to any parſonage or benefice ; 
and if any ſhall preſume to be admitted, not having ſuch ordina- 
tion, &c. he ſhall forfeit 1001. Stat. 14. Car, II. No -perſon 
is to be admitted into a benefice, with cure of zol. annum 
in the king's books, unleſs he is a bachelor in divinity at leaſt, 
or a preacher law fully allowed by ſome biſhop, &ec. | 
- "ADNATA, in anatomy, is a thick white membrane, inveſting 
the ball of the eye, and making the outermoſt coat thereof ; 
called alſo circumeſſalis and circumcalvalit. Itis the tunica ad nata, 
that makes what we commonly call the white of the eye ; whence 
it is alſo called the albuginea. The adnata ſprings fon the pe- 
ricranium. and grows to the exterior part. of the tunica cornea, 


ſerving to connect the whole eye both to the paipebre, and the pope John VIII. adopted Boſbn, king of Arles ; which, perhaps, 
we is © 


— 


Was adored under the name of Olieis, the huſband of Iſis. 


— —— 
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adjacent bones, and thus keep it faſt in the ſocket ; whence it 


is alſo called conjuniva, To leave roomYqr the viſible ſpecies 
to paſs through it, a little round aperture is feft in the fore-part, 
called the ſight, through Which the iris and pupillu appear. See 
the SyYsTEM, Part VI. Seq. XI. The adnata abounds with 
veins an arteries, which, though ordinarily not viſible, are 
conſpicuous in ophthalmics, which are properly inflammations 
of this part. x 

ADOLESCENCE, ApoLEtscENTIA, is the ſtate of growing 
youth; or that period of a perſon's age commencing from his in- 
fancy, and terminating at his full ſtature or manhood. The 
word is formed of the Latin adsleſcere, to grow. The ſtate of 
adoleſcence laſts ſo long as the fibres continue to grow, either in 
magnitude or firmneſs. It is commonly computed to be between 
fifteen and twenty-five, or even thirty, years of age ; though in 
different conſtitutions its terms are very different, The Romans 
uſually reckoned it from twelve to twenty-five in boys; and to 
twenty-one in girls, &, And yet, among their writers, juvenis 
and adzleſcens are frequently uſed indifferently for any perſon un- 
der forty-five years. The fibres, being arrived at a degree of 
firmneſs and tenſion ſufficient to ſuſtain the parts, no longer yield 
and give way to the efforts of the nutritious matter to extend 
them : ſo that their farther accretion is ſtopped from the very law 
of their nutrition, 


ADONAT, one of the names of God in Scripture, This 


word ſignifies properly my lords, in the plural number; as aden 


ſignifies my lord in the ſingular number. The Jews, who, either 
out of reſpect or ſuperſtition, do not pronounce the name of 
Jehovah, read Adongi in the room of it, as often as they meet 
with Jehovah in the Hebrew text, But the ancient Jews were 
not ſo ſcrupulous ; there is no law which forbids them to pro- 
nounce the name of God. Calmet. 

ADONIS, fon to Cinyras, king of Cyprus, the darling of 
the goddeſs Venus. Among Shakeſpeare's poems is a long one 
on the ſubje& of Venus's affection for Adonis. The text of the 
vulgate in Ezekiel, viii. 14. ſays, that this prophet ſaw women 
ſitting in the temple, and weeping for Adonis ; but, according 
to the reading of the Hebrew text, they are ſaid to weep for 
Temmuz, or the hidden ore. Among the Egyptians, _—_— 

ut 
he was ſometimes called by the name of Animuz, or Tammur, 
the concealed, to denote + probably his death or burial. The He- 
brews, in derifion, call him ſometimes the dead, Pal. evi. 28, and 
Lev. xix. a8. becauſe they wept for him, and repreſented him 
as one dead in his coffin 4 and at other times they call him the 
image of jealouſy, Eck. vill. 2. f. becauſe he was the object of 
the Mars's — "The Syrians, Phaenicians and Cy- 
prians call him Adonis; and F. Calmet is of opinion, that the 
Ammonites and Moabites gave him the name of Baal-peor, 

ADONIS'TS, a ſe&t or party among divines and erltlos, who 
maintain; that the Hebrew points urdinarily annexed to the 
conſonants of the word Jehovah, are not the natural points be- 
longing to that word, nor expreſs the true wenumelucn of it, 
but are the vowel polnts, belonging to the words adonal and elo- 
him, applied to the conſonants of the Ineffable name Jehovah z 
to warn the readers, that, Inſtead of the word Jehovah, which 
the Jews were forbid to pronounce, and the true pronunelatlon 
of which had been long unknown tp them, they are always to 
read adonal, "They are oppoſed to JFhoviſts ; of whom the prin- 
elpal are Druſius, Capellus, Buxzörf, Alting, and Reland, who 
have publiſhed a collection of thejf writings on this ſubject. 

ADOPTION, an act by which any one takes another Into 
his'family, owns him for his ſon, and appoints him for his heir, 
The cuſtom of adopting was very familiar among the ancient 
Romans, who had an expreſs formula for it. They firſt learnt 
it from the Greeks, among whom it was called rue, filiation, 
The Romans had two forms of adoption: the one before the 
pretor ; the other at an aſſembly of the people, in the times of 
the commonwealth ; and afterwards by a reſcript of the emperor. 
In the firſt, the natural father addreſſed himſelf to the pretor, 
declaring that he emancipated his ſon, reſigned all his authority 
over him, and conſented he ſhould be tranſlated into the family 
of the adopter. The latter manner of adoption was practiſed 
where the party to be adopted was already free; and this was 
called adrogation. The perſon adopted changed all his names; 
aſſuming the prename, name, and ſurname, of the perſon who 
adopted him. Beſides the formalities preſcribed by the Roman 
law, divers other methods have taken place, which have given 
denominations to divers ſpecies of adoptions, among the Gothic 
nations in different ages. | 

ADOPTION by baptiſm is that ſpiritual affinity which is con- 
trated by god- fathers and god-children in the ceremony of bap- 
tiſm. his kind of adoption was introduced into the Greek 
church, and came afterwards into uſe among the ancient Franks, 
as appears by the Capitulars of Charlemagne. In reality, the 


| god-father was ſo far conſidered as adoptive father, that his 
| 3 were ſuppoſed to be entitled to a ſhare in the in- 
= | 


ritance of his eſtate, Du Cange. 
ADoPT1ON by hair, was performed by cutting off the hair of 
a perſon, and giving it to the adoptive father. It was thus that 
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is the only inſtance in hiſtory of adoption in the order of eccle- 
faſtics ; a law that profeſſes to imitate nature, not daring to give 
children to thoſe in whom it would be thought acrime to beget any. 

ApoPT10N by teflament, is that performgn by adopting a perſon 
heir by will, on condition of his a uming t e name, arms, &e. 
of the adopter. Of which kind we meet with divers inſtances 
in the Roman hiſtory. 7 2 

Among the Turks, by the law of Mahomet, adoption is no 
impediment of marriage. The ceremony of _— is perform- | 
ed by obliging the perſon adopted to paſs through the ſhirt of the 
adopter. Hence, among thoſe people, to adopt is expreſſed by the 

hraſe, 4e draw another through my ſhirt. It is ſaid that ſomething 
ike this has alſo been obſerved among the Hebrews ; where the 
prophet Elijah adopted Eliſha for his ſon and ſucceſſor, and com- 
municated to him the gift of prophecy, by letting fall his cloak, 
or mantle, on him. But adoption, properly ſo called, does not 
appear to have been practiſed among the ancient Jews. Adop- 
tion is now in moſt countries aboliſhed. 

ADoPT10N is alſo uſed, in theology, for a federal act of God's 
free grace ; whereby thoſe that arc regenerate by faith, are admit- 
ted into his houſhold, and intitled to a ſhare in the inheritance of 
the kingdom of heaven. Adoption is ſometimes alſs uſed, in 
ſpeaking of the ancient clergy, who had a euſtom of taking a 
maid or widow into their houſes, under the denomination of an 
adoptive or ſpiritual ſiſter, or niece. Du Cange. In eccle- 
fiaſtical writers we find adoptive women or ſiſters, /adoptive 
famine, or ſorores,) uſed for thoſe handmaids of the ancient 
clergy, otherwiſe called ſub- int roductæ. 

ADOPTI1 VE arms are thoſe whicha perſon enjoys by the gift 
or conceſſion of another, and to which he was not otherwiſe en- 
titled. They ſtand contradiſtinguiſhed from arms of alliance. 

ADORATION, the act of rendering divine honours; or of 
addreſſing God, or a being, as ſuppoſing it a god. See Worsntie. 

The ceremony of adoration among the ancient Romans was 
thus : the devotee, having his head covered, applied his right 
hand to his lips, the fore finger reſting on the thumb, which was 
ere, and thus bowing his head, turnirg himſelf round from left 
to right. The kiſs thus given was called »/culum labratum ; for 
ordinarily they were afraid to touch the images of their gods them- 
ſelves with their profane lips. Sometimes, however, they 
would kiſs their feet, and even knees, it being held an incivility 
to touch their mouths; ſo that the affair paſſed at ſome diſtance, 
Others pretend, that they firſt ſtretched out the hand, and after- 
wards drew it back to their lips ; but it rather appears that the 
contrary order was obſerved. Saturn, however, and Hercules 
were adored with the head bare ; whence the worſhip of the laſt 
was called /nflitutem peregrinumgand ritus Grecanicut, as depart- 

from the Roman cuſtomary method, which was to ſacrifice 
and adore with the face veiled, and the cloaths drawn up to the 
ears, to prevent any Interruption in the ceremony, by the ſight 
of unlucky _ Sometimes alſo proſtration, or falling on 
the face, und ſometimes kneeling, were practiſed : ſometimes 
they turned towards the ſun, and ſometimes to the eaſt, Other 
elreumſtances of adoratlon were, the putting crowns, garlands, 
and the like, on the ſtatues or Images adored ; fitting down by 
them, praying to them in ſoft trembling murmurs, to be favour. 
able, favear mihi, The Romans practiſed adoration at ſacrifices, 
and other ſolemaltles ; In paſſing by temples, altars, groves, &c, 
at the ſight of ſtatues, Images, or the like, whether of ſtone or 
wood, wherein any thing of divinity was ſuppoſed to reſide, 
Uſually there were Images of the gods placed at the gates of cities, 
for thoſe'who went in, or out, to pay their reſpects to, The 
Gauls, inſtead of turning about to the right hand, after the Ro- 
man manner, thought it more religious to turn to the left, In 
the ſymbols of Pythagoras, adoration is enjoined to be performed 
in a ſitting poſture, genuflexion being then unknown, The Jew. 
iſh manner of adoration was by proſtration, bowing, and kneel- 
ing. Pinchon has @ diſcourſe expreſs on the form of the Jewiſh , 
adoration, The Chriſtians adopted the Grecian rather than the 
Roman method, and adored always uncovered. The ordinary 
2 of the ancient Chriſtians was kneeling, but on Sundays, 
anding. In this they conformed to the heathens, that a peculiar 
regard was had to the eaſt, to which point they ordinarily directed 
their prayers; which occaſioned a belief among the heathens as if 
they adored the ſun. Something of this uſage is ſtill getained, 
as appears by the poſition of our churches. A modern author 
has diſcovered an error of the builders in this reſpe& ; many of 
our ancient churches being found to vary ſeveral degrees from the 
true eaſt and weſt, Plott's Hiſt. Staff. chap. ix. $. 55. p. 362- 
Adoration is more particularly uſed for the act of praying, or pre- 
terring our requeſts or thankigivings to Almighty God. 

ADORATION is alſo uſed for certain extraordinary civil ho- 
nours, or reſpects, which reſemble thoſe paid to the Deity, yet 
are given to men. We read of adoration paid to kings, princes, 
emperors, popes, biſhops, abbots, &c. Adorations paid to the 
purple, to the perſon. Adoration by kneeling, by falling pro- 
ſtrate, kiſſing the foot, hand, garment, &c. The Perfian manner 
of adoration, introduced by Cyrus, was by bending the knee, and 
falling on the face at the prince's feet, ing the carth with the 
forchead, and kiſling the ground, The ceremony, which the 


ADO 


and Caliſthenes to Alexander the Great, as reputing It impious 
and unlawful. The adoration performed to the Roman andGre. 
cian emperors, conſiſted in bowing or kneeling at the prince's 
feet, laying hold of his purple robe, and preſently wichdrawing 
the hand, and 2 it to the lips. Some attribute the origin 
of this practiee to Conſtantius. It was only perſons of ſome rank 
or dignity that were intitled to the honour. Bare kneeling before 
the emperor, to deliver a petition, was alſo called adoration. It 


is particularly ſaid of Dioclefian, that he had gems faſtened to 


his ſhoes, that divine honours might be more willingly paid him, 
by kiſſing his feet. The like uſage was afterwards adopted by the 
popes, but it has ſome time been laid afide. 

ADORAT10N was alſo uſed in the court of Rome, for the cere- 
mony of kiſſing the pope's foot. Theſe prelates finding a vehement 
diſpoſition in the people to fall down before them, and kiſs their 
feet, procured crucifixes to be faſtened on their ſlippers ; by which 
ſtratagem, the adoration intended for the pope's perſon, is ſup- 
poſed to be transferred to Chriſt. Divers = of this adoration 
we find offered even by princes to the pope. We are told that, 
in the ancient church, the ſame ceremony was praCtiſed to all 
biſhops ; people kiſſed their feet, and ſaluted them with the phraſe 
p29 +, I adore thee. The practice of adoration may be ſaid to 
be ſtill ſubſiſting in England, in the ceremony of kiſſing the king's 
or queen's hand, and in ſerving them at table, both being per- 
formed kneeling, 


ADORATION is alſo uſed for a method of electing a pope with- 


out ſcrutiny or voting. In the election by adoration, the, car- 
dinals ruſh haſtily, as if agitated by ſome ſpirit, and fall immae- 
ny to the adoration of ſome one among them, and proclaim 

im 
and follows the election; as in the other it is the election itſelf, 
or rather ſuperſedes the election. 

ADORAT10N is more particularly uſed for kiſſing one's hand 
in . of another, as a token of reverence. The Jews adored 
by kiſſing their hands, and bowing down their heads ; whence in 
their language kiſſing is properly uſed for adoration. Calmet, 

Supreme ADORATION, the higheſt degree of religious honour 
or worſhip rendered, to a being, as ſuppoſing him the ſupreme 
God; in oppoſition to ſubordinate worſhip, given to inferior beings. 

Relative ADORATI1ON is that worſhip paid to an object, as be- 
longing to, or repreſentative of, another. In which ſenſe the 
Romaniſts profeſs to adore the croſs, not ſimply or immediately, 
Which they allow would be idolatry, but in reſpect of Jeſus Chriſt, 
whom they ſuppoſe to be on it. The k eſuits in China carry an 
image of Chriſt under their cloaths, and to this refer mentally the 

ub ——— they offer to Chacinchoan, Vide Paſcal. Lettr. 
rovine. 5. 

42 AdoORATION Is a term uſed in the laws of king Ca- 
nute, for that performed after the heathen manner, who adored 
idols, "The Phanicians adored the winds, on account of the ter- 
rible effects produced by them. The ſame was adopted by moſt 
of the other nations, Perſians, Greeks, Romans, Ke. The 
Troglodytes adored tortulſes, as ſomething peculiarly Cacred, 
Several pegple adored weapons and Inſtruments of war, The 
Seythlans, Ke. adored (words; the Romans, axes ; the Arabs, 
ſtones z the Lndlans vipers; the Bengaleſe and Canadeſe, the ſun, 
the latter of which nations is alſo ſaid to adore the croſs, The 
Manta, a Peruvian uſe In the ifland of Puna, a elently adored 
a huge emerald, of the bigneſs of an oftrich's egg, by offering to 
it other emeralds of a leſſer ſize ; all which the prieſts kept for 
their own uſe ; the doctrine, as Garcilaſſo obſerves, being found- 
ed on their avarice, The Perſians chiefly paid tlreir adocations 
to the ſun and fire ; ſome ſay alſo to rivers, the wind, &e. The 
motive of adoring the ſun was the benefits they received from 
that glorious luminary, which, of all things created, has doubt- 
leſs the beſt pretenſions to ſuch homage, The inſtitution of the 
fire worſhip is uſually referred to Zoroaſter, The retainers to it 
are called zgnicole ; by the Perſians, Ghebr, Areſch, Pereſh, Dr. 
Hyde reduces the Perſian fire worſhip to the ſubordinate king of 
honour, or ſervice, which he calls pyrodulia, defending that peo- 

le from any charge of pyrolatria, or idolatry of fire, A late travel- 
er into theſe parts, Gemelli Careri, does the ſame. The Greeks 
and Romans alſo adored fire under the name of vga. Pliny 
mentions the method of adoring lightning, which was by poppiſms, 
or gentle clappings of the hands. The Jews have been charged 
by heathens with adoring the vine, an aſs's head, &, By Chriſ- 
tians, with adoring the book of the law ; a charge which one of 
their rabbins, Manaſſ. Ben Iſrael, has been at the pains to re- 
move. The adoration of the golden calf, into which they fell 
in the wilderneſs, ſeems to have been borrowed, like many others 
of their ceremonies, from the Egytians. The Egyptians are 
ſaid to have paid adoration to divers animals, plants, fiſhes, &c. 
the crocodile, the ibis, onions, &c. But thoſe were only ſymbo- 
lical, or relative acts of homage. They adored the ſun in a 
peculiar manner, under the name of Ofiris, It is diſputed. 
the Chineſe pay divine or only civil honours to the ſtatues 
fucious, and their anceſtors 'That people, however, 
adore heaven; whence the inſcription in all their teyhpl 
which even the Chriſtiansare ſaid to ha ve retained in their churches 
hing tien, i. e. adore heaven. The Indians are ſaid the 


Greeks called we Conon refuſed to perform to Artaxerxes, 


devil. Some charge the ſame on the Bramins. 
ant n ADOSCUL 


*, 


In the election by ſcrutiny, wdoration is the laſt thing, 


Aboscu LATION is uſed, by forne naturaliſts, For a fyectes 
of eapulationy of impregnation, by ere external euntact between 
the genital part of the two ſexes, Without {Intermilſion. Such Js 
that of plants, by the falling of the /arind fernndans on the piltil, 
er Uterte, See the Syſtem of Botany, Bec, 11. For the 
manner in Which impregnation in this fenſe Js effeted, foe the 
Treatife on GARDENING, Aftiele KIFEHEN ARDEN, Month 


of APRIL, 

Divers kinds of birds and fiſhes are alfy impregnated by advf- 
eulation: , Grew, Anat, of Plants, chap. v. $ 9: 

ADOSSEE is ufed, in heraldry, ta denote two figures of bear- 
ings, placed back to back, The arms of the duehiy of Bar are 
twa bars g %, See the SYSTEM, Plate V. 

AD PONDUS O, to the weight of the whole ; an ab- 
breviation among phyſicians, &e, fignifying, that the laſt preſcribed 
ingredient is to weigh as much as all the others put together, _ 

ADSTRICTION, among phyſicians, is uſed to denote the 
two great rigidity and cloſeneſs of the emnuctories of the body, 

rticularly the pores of the ſkin? alſo to fignify the ſtyptie qua- 
ity of medicines, Scc ASTRINGENTS, 

ADUAR, a kind of ambulatory village, wherein Arab fami- 
lies inhabit, in a ſort of tents, moveable on occaſion, as forage 
and provifions ſuit, Some alſo write the word adouar, and 
adouard. There are reckoned thirty thouſand aduars in the king- 
dom of Algiers. 

ADVANCE-GUARD, or VAx- GARD, in the military art, 
is the firſt line or diviſion of an army, ranged or marching in 
battle array; or that part of it which is next the enemy, or which 
marches firſt towards them. The whole body of an army is di- 
vided into advance-guard, rear-guard, and main-body. The 
word is ſometimes alſo applied to a fmall party of horſe, viz. 
fifteen or twenty, commanded by a lieutenant, beyond, and in 
ſight of, the main-guard. z 

ADVENT, in the calendar, is the time immediately preced- 
ing Chriſtmas ; anciently employed in pious preparation for the 
adventus, or coming on of the feaſt of the nativity. Advent in- 
cludes four Sundays, or weeks; commencing either from the 
Sunday which falls on St. Andrew's day, or that next before or 
' after it, i. o. from the Sunday which falls between the 27th of 
November, and the 3d of December inclufive. But it is to be 
noted, this rule has not always obtained. In the Ambroſian of- 
fice, there are fix weeks marked for advent ; and St. Gregory, 
in his Sacramentary, allows five. The firſt week of advent, in 
our way of reckoning, is that wherein it begins ; but it was an- 
ciently otherwiſe ; the week next Chriſtmas being reputed the 
firſt, and the numeration carried backwards. Great auſterity 
was practiſed in the ancient church during, this ſeaſon. At firſt 
they faſted three days a week; but they were afterwards obliged 
to faſt every day, whence the ſeaſon is frequently called, in ancient 
writers Lent, and Quinguageſimi S. Martini. The courts of juſ- 
tice were at one time all ſhut. Advent is alfo one of the times 
from the beginning whereof, to the end of the octaves of the 
Epiphany, the ſolemnizing of marriage is forbid, without ex- 

{s licence. 

ADVENTITIOUS, ſomething accruing or befalling a per- 
ſon or thing, from without. "Thus, adventitious matter is ſuch 
matter as doth not properly belong to any body, but is caſually 
Joined to it. 2 

ADVENTURE, an extraordinary and ſurpriſing enterpriſe, 
or accident, either real or fictitious. The word is French, and 
literally denotes an event or accident. Novels, romances, &c. 
are.chiefly taken up in relating the adventures of cavaliers, lo- 
vers, &c. | 

| ADVENTURE in commerce. A bill of adventure is a writing 
ſigned by a merchant, atteſting that the property of goods ſhipped, 
or ſent away in his name, belongs to another ; the adventure or 
chance whereof the ſaid perſon is to ſtand, with a covenant to ac- 
count to him for the produce of it. 

ADVERB, ApvERRIUA, in grammar, is a particle joined to 
a verb, adjective, or particle, to explain their manner of acti 
or ſuffering ; or to mark ſome circumſtance or quality ſignifi 
dy them: The word is formed from the propoſition ad, to, and 
verbum, a verb; and fignifics literally a word joined to a verb, 


to ſhew how, when, or where, one is, does, or ſuffers ; as, the 


boy paints neatly, writes ill, the houſe ſtands there, &c, See the 
SYSTEM, Patt IT. Chap. III. No. IV. 
ADVERSATIVE, in grammar. A particle Idverſative is 
that which expreſſes ſome difference, or oppoſition, between 
what goes before and what follows. Thus, in the phraſe he 
ves knowledge, but has no application, the word but is an adver- 
fative conjunction; between which and a disjunQive one there is 
this difference, that the firſt ſenſe may hold good, without the 
ſecond oppoſed to it; which is otherwiſe in regard to disjuncti ve 
conjunctions. 
DLT, Apurrus, one who is arrived at years of diſere- 
tion, and entered upon manhood, or the age of adoleſeence, and 
is old enough to have underſtanding and diſcernment. 
ADUL ere in a 8 ſenſe, is the act of cor- 
ing or debaſing a that is pure, by ſome im ad- 
2 The word is Latin, — of he . to 


eorrupt, by mingling ſomething foreign to any ſubſtance, We 
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| uſually eaten in good friendſhip between the gallant, the adul- 
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have laws againſt the adifiteration of coffee, ten, tobaceo, faul, 
wine, beer, bread, wat, halt-powder, Ke. Hee Stat, t4 W. 
111. cap, q.=ti (Jes; . va 1 40.—1 Cer, I, ep, 46,1 W, 
& M. cap. 34.— 83 El, cap. N. te Ann. eap. 46:3 Gear 111, 
Gap, 11. 

ov Lvenavion (414 properly Imports the making of eaſt 
ing of a wrong metal, of with too baſe of tao muesli alley; 
Adulterations of evins are effected divers ways, as by forgin 
angther ftlamp or infeription 3 by mixing Impurer metals with 
the gold or filver ; muſt properly, by making ufe of a wrong 
metal, or an undue alloy, br ion great an admixture of the bafer 
metals, with gold or filver. Counterteiting the ſtamp, of elip- 
ping and leffening the weight, de not fo properly came ynder 
the denomination of adulterating, Evelyn gives rules and me- 
thads, both of adulterating and detecting adulterated metals, 
&, Adulterating is ſomewhat leſs extenſive than debaſing, which 
includes diminiſhing, clipping, Ke. To adulterate or debaſe the 

[ erime in all nations. "The ancients 
puniſhed it with uu ſeverity. Among the Egyptians both hands 
were cut off ; and, by the civil law, the offender was thrown to 
wild beaſts, The emperor Tacitus enacted, that counterfeiting 
the coin ſhould be capital ; and under Conſtantine it was made 
treaſon, as it is alſo among us. The adulterating of gems is a 
curious art, and the methods of detecting it no leſs uſeful. Ni- 
chols, Lapid. p. 18. 

ADULTERATION, in pharmacy, denotes a fraudulent corrup- 
tion of drugs, or medicines, by ſubſtituting — of leſs 
value, for the ſake of greater gain. This practice the dealers 
in all the parts, of medicine are but too well acquainted with. 
Pharmaceutical authors give numerous inſtances of adulterations, 
both in ſimple and compound medicines. 

ADULTERESS, is a woman who commits adultery, Sce 
ADULTERY. 

ADULTERY, a crime committed by married perſons againſt 
the faith pledged to each other in marriage, by having carnal 
commerce with ſome other ; or even by a perſon not married, 
who has the ſame intercourſe with another that is. Moraliſts 
canoniſts, and divines, have diſtinguiſhed ſeveral ſpecies of adul- 
tery ; as, 

Occult or ſecret ADULTERY ; that kept concealed from the 
knowledge of the world, and only divulged to a confeſſor, or the 
like, In the canon law this is moſt favourably dealt with: per- 
ſons were admitted to penance for this, and abſolved, who were 
refuſed it tor the open kind. Du-Cange. 

Preſumptive ADULTERY is that which is only diſcovered. or 
inferred from certain figns or indications. Such are the parties 
being found in bed together nudus cum nuda. 

It has been diſputed whether adultery be malum in ſe, or only 
malum prohibitum ; i. e. evil in itſelf, or only rendered evil by 
virtue of poſitive laws and prohibitions. Sr. Ambroſe, and ſome 
others, have maintained, that adultery was not criminal before 
the Moſaic law. Hobbes de Civ. cap. 6. $ 16, Budd. Iſag. 
lib. ii. cap. 4. It has likewiſe been a diſpute, whether it be 
lawful for one of the partics married to commit adultery, with 
the conſent of the other, for the ſake of having children? Of 
which we have inſtances in Abraham, who, on this account, 
converſed with Agar; and likewiſe among the Greeks and Ro- 
mans. Pollman, a German profeffor, has a diſſertation on the 
huſband's right to alienate his wife's body to another's uſe. 

Puniſhments have been annexed to adultery in moſt ages and 
nations, though of different degrees of ſeverity. In many it 
hath been capital; in others venial, and attended only with flight 
pecuniary mulcts. Some of. the penalties are ſerious, and even 
eruel ? others of a jocoſe and humorous kind. Among the Egyp- 


tians, adultery by conſent was puniſhed in the man by a thouſand 
laſhes, given with rods; and in the woman, with the loſs of - 


her noſe. Nevertheleſs, adulterics were not unfrequent amo 
the Egyptians. The Grecian laws expreſs great indignation — 
adultery, In the carlier times of Athens, the puniſhment of 
adultery ſeems to have been arbitrary, In other parts of Greece 
adultery was ſeverely puniſhed. The Spartans, indeed, may, in 
one ſenſe, be ſaid to have tolerated adultery, fince they laughed 
at thoſe who thought the violation of the marriage-bed an unſup- 
portable affront : they allowed other men the liberty of embracing 
their wives, which freedom they took with others in their turn. 
Nay, even ſtrangers, as well as citizens of Sparta, were allow- 
ed the ſame freedom with their wives. Yet we find that their 
kings were exempt. from this cuſtom, that the royal blood might 
be preſerved unmixed, and the government remain in the ſame 
lineal deſcent... But notwithſtanding this liberty, which was 
founded on mutual conſent, they accounted all other adulteries 
the moſt heinous crime in the world ; and while they adhered 
to their ancient laws, they were wholly ſtrangers to them. See 
Potter's Arch. lib. iv. cap. 12. By the Jewiſh law adultery was 
puniſhed by death in both parties, where they were both married, 
or only the woman, The Jews had a particular method of try- 
ing, or rather purging, an adultreſs, or a woman ſuſpected of the 
crime, by making her drink the bitter water of jealouſy ; which, 
if ſhe were guilty, made her ſwell. Among the Mingrelians, 
adultery is puniſhed with the forfeiture of a hog, which is 
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Khold. Chardin, V tom, . 1%. In ſome 
pans of 1 faces, it is fald any hens wife is e 8 ted to prof. 
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ute herfelf to him who will give an elephant for the uſe of her; 
Vo It js reputed ne fm 


* all honour to her to have been rated ſu y 
ontaigne's Ef: IId. iii, cap: 4 Adultery is fald to be fo fre- 
quent at Ceylon, that there [y hardly a woman but practiſes It, not⸗ 
withflanding Its being puniſhable with death. Bibl. Univ. tem. 
een eo yr a 
at adultery ls not capita $ fald, tha rents W 
make 3 — for thele daughters future huſbands allow them 


llank, 
the uſe of a gallan k of adultery a4 a thing 
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Same of our Engliſh law-books 
temporal againſt the peace, The adultreſy, by our law, under- 
no temporal puniſhment whatever, exeept the loſs of her 
wer and ſhe does not even loſe that, If her huſband is weak 
enough ta be reconelled to her, and cahabit with her after the uf - 
ſenes is committed, 13 Ed. J. cap. 34 
In Britain, adultery is reckoned a folrltual offence ; that 
eognizable by the ſpiritual courts, where it is puniſhed by fine an 
nance, The common law takes no farther notice of it, than 
allow the party grieved an action and damages, This practice 
js often cenſured by foreigners, as making too light of a crime, 
the bad conſequences of which, public as well as private, are ſo 
great, It has been anſwered, that perhaps this penalty, by civil 
action, is more wiſely calculated to prevent the frequency of the 
offence, which ought to be the end of all laws, than a ſeverer 
puniſhment... He that, by a judgment of law, is, according to 
circumſtances, ſtripped of great part of his fortune, thrown into 
iſon till he can pay it, or forced to fly his country, will, no doubt, 
. caſes, own that he pays dearly for his amuſement. As 
to the moral turpitude of this offence, ſome have y.inly endea- 
voured to deny or explain it away by various arguments, and even 
by an appeal to ſcripture. On the part of the man who ſolicits 
the chaſtity of a married woman, it certainly includes the crime 
of ſeduQion, and is attended with miſchief ſtill more complicated 
and extenſive. It creates a new ſufferer, the injured huſband, 
upon whoſe ſimplicity and affection is inflicted a wound the moſt 
painful and incurable that human nature knows. The infidelity 
of the woman is aggravgted by cruelty to her children, who are 
— involved in their parents ſhame, and always made un- 
ppy by their quarrel. It has been argued, that theſe conſe- 
quences ought leſs to be attributed to the crime than to the diſco- 
very. But, in the firſt place, the crime could not be diſcovered 
unleſs it were committed, and the commiſſion is never ſecure from 
diſcovery. Secondly, If adulterous connexions were allowable 
whenever the parties could hope to eſcape detection, which is the 
concluſion to which this argument leads, the huſband would be. 
left no other ſecurity for his wife's chaſtity, than her want of 
opportunity or temptation ; which would probably deter moſt men 
m marrying; or render marriage a ſtate of continual jealouſy 
and alarm to the huſband, which would end in the ſlavery and 
confinement of the wife, The marriage voy is © witnefſed be- 
fore God,” and accompanied with circumſtances of ſolemnity 
and religion which approach to the nature of an oath. The mar- 
ried offender, — a, incurs a crime little ſhort of perjury ; 
and the ſeduction of a married woman is little leſs than a fabor- 
nation of perjury: and this guilt is independent of the diſcovery. 
But the uſual apology for adultery, is the prior trangreſſion of 
the other party; and ſo far, indeed, as the bad effects of adultery 
are anticipated by the conduct of the huſband or wife who offends 
firſt, the guilt of the ſecond offender is extenuated. But this can 
never amount to a juſtification ; unleſs it could be ſhown, that 
the obligation of the marriage vow depends upon the condition of 
reciprocal fidelity; a conſtruction which appears founded neither 
in expediency, nor in the terms of the vow, nor in the deſign of 
the legiſlature, which preſcribed the marriage-rite. The way of 
confidering the offence upon the footing of provocation and re- 
taliation is a childiſh trifling with words. Thou ſhalt not 
commit adultery,” was an interdi& delivered by God himſelf ; 
yet ſcripture has been adduced as giving countenance to the crime. 
As Chriſt told the woman taken in adultery, ** Neither do I con- 
demn thee,” we muſt believe, it is ſaid, "that he deemed her con- 
duR either not criminal, or at leaſt not a crime of the heinous na- 
ture we om it to be. But, from a more attentive exami- 
nation of the caſe, it will be evident, that nothing can be conclu- 


ded from it favourable to ſuch an opinion. The tranſaction is 


thus related: ** Early in the morning Jeſus came again into the 
temple, and all the people came unto him; and he fat down and 
taught them ; and the Seribes and Phariſees brought unto him a 
woman taken in. adultery ; and when they had ſet her in the 
midſt, they ſaid unto him, Maſter, this woman was taken in 
adultery, in the very at: now Moſes in the law commanded that 
ſuch ſhould be ſtoned ; but what ſayeſt thou? This they ſaid 
tempting him, Bar they might have to accuſe him: but Jeſus 
down and with his finger wrote on the ground, as tho 


he heard them not. So when they continued aſking him, be! 
up himſelf, and faid unto them, He that is without fin among 
you, let him firſt caſt a ſtone at her; and in he oped dows 


victed by their own conſcience, went out one by one, 


and wrote on the ground : and they which heard it, bei con- 
2 | 
at the eldeſt, even unto the laſt; and Jeſus yas leſt alone, and | 
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the woman landing in the midft, When Jeſus had lift up kim⸗ 
felf, and faw none but the woman, he fald unte her, Woman, 
where are thoſe thine acqufers ! Hath ao man condemned thee 
Ihe faid unte him, Ne man, Lord! and he fald unto her, Neither 
4% I condemn thee go, and fin ne more. i This they fald 
tempting him, that | oy might have te aceufe him“ that Is, te 
draw him inte an exereife of Judielal authority, that they might 
have te aveuſs him befure the Roman governor, of ufurping or 
intermeddling with the elvil government. This was their de 90 I 
4 ehavigur throughout the Whole affair procecde 

a knowledge of this defign, and a determination to defeat 
it, He gives them at firſt a ould and fullen reception, well fuit- 
ed to the infidious Intention with which they eame : 4 he ftaaped 
down, and with his finger wrate on the ground, as though he 
heard them nat.“ „ When — continued aſking him,“ when 
they teaſed him to tyouk, he difmiſſed them with a rebuke, which 
the impertinent malice of their errand, as well as the ſecret cha- 
rafter of many of them, deſerved; 4 he that is without fin (that 
is, this ſin) among you, let him firſt caſt a ſtone at her,” This 
had its effect. 1 with the reproof, and diſappointed of 
their aim, they ſtole away one by one, and left Jeſus and the wo- 
man alone. And then follows the converſation, which is the part 
of the narrative moſt material to our preſent ſubject. “ Jeſus 
ſaith unto her, Woman, where are thoſe thine accuſers? ath 
no man condemned thee? She ſaid, No man, Lord. And Jeſus 
ſaid unto her, Neither do I condemn thee; go, and fin no more." 
Now, when Chriſt aſked the woman, ** Hath no man condemned 
thee?” he certainly ſpoke, and was underſtood by the woman to 
ſpeak, of a legal and judicial condemnation ; otherwiſe her an- 
To « No man, Lord,” was not true. In every other ſenſe of 
condemnation, as blame, cenſure, reproof, private judgment, 
and the like many had condemned her ; all thoſe, indeed, who 
brought her to Jeſus. If, then, a judicial ſentence was what 
Chriſt meant by condemning in the queſtion, the common uſe of 
language requires us to ſuppoſe that he meant the ſame in his 
reply, “ Neither do I condemn thee: f. e. I pretend to no ju- 
dicial charaQter or authority over thee; it is no office or buſineſs 
of mine to pronounce, to execute the ſentence of the law, When 
Chriſt adds, Go, and fin no more, he, in effect, tells her that 
ſhe had ſinned already; but as to the degree or er, of the ſin, 
or Chriſt's opinion concerning it, nothing is declared, nor can be 
inferred, either way. | 

It has been controverted, whether adultery may be lawfully com- 
mitted in war, with th enemies wives? The anſwer is in the ne- 
gative, and the authoriſed praQice of civilized nations is agreeable 
to this. It has alſo been a well known queſtion, whether it be 
lawful for a woman to commit adultery with the conſent of her 
huſband, and for the procuring ſume great good to him? St. Auſtin 
apparently allows of it; at leaſt, does not.condemn it. 

t is much difputed, whether adultery diſſolves the bond of 
matrimony, and is a ſufficient cauſe of divorce, ſo that the parties 
may marry again. This was allowed in the ancierit church, and 
is ſtill continued in the Greek, as well as the Lutheran and Cal- 
viniſt churches. Romaniſts, however, difallow of it: and the 
Council of Trent even anathematized thoſe who maintained it; 
though the canon of anathemization was mitigated, in deference 
to the republic of Venice, in ſome of whoſe dominions, as Zant, 
Cephalonia, &c. the contrary uſage obtains. The ecclefiaftical 
courts in England. fo far agree with the Papiſts, that they only 
grant a divorce @ menſa et there, in caſe of adultery; fo that a com- 
plete divorce, to enable the parties to marry again canuot be had 
without an act of parliament. 

ADVOCATES, in the Engliſh courts, are more generally 
called counſel. See CounsEr. 

Faculty of ApDvocartes, in Scotland, a reſpeQable body of 
lawyers, who plead in all cauſes before the Courts of Seſſion, 
Juſticiary, and Exchequer. They are alſo intitled to plead in the 
houſe of peers, and other ſupreme courts in England. In the 
year 1660 the faculty founded a library upon a very extenſive 

lan, ſuggeſted by that learned and eminent lawyer Sir George 
M'Kenzie, of Roſchaugh, advocate to king Charles II. and king 
James VII. who enriched it with ſeveral valuable books. It has 
been daily increafing fince that time, and now contains not only 
the beſt collection of law-books in Europe, but a very large and 
ſelect collection of books on all ſubjects. Beſides, this library 
contains a great number of original manuſeripts; and a vaſt varie- 
ty of Jewiſh,” Grecian, Roman, Scots, and Engliſh coins and 
medals. The faculty at preſent conſiſts of above two hundred 
members. As an advocate or lawyer is'eſteemed the genteeleſt 
profeſſion in Scotland, many gentlemen of fortune take the 
degree of advocate, without having any intention of practiſing at 
the bar. This circumſtance greatly increafes their number, gives 
dignity to the profeſſion, and enriches their library and public fund 
It is this reſpeQable body that all vacancies on the bench are 
generally ſupplied. 
Toru ADVOCATE, or King's Advocate, one of the eight great 
officers of ſtate in Scotiand, who as ſuch fat in parliament with- 
out election. He is the principal crown-lawyer in Scotland, 
His bufineſs Is to act as a public proſecutor, and to plead in all 
cauſes that concert the crown ; but particularly in ſuch as are of 


a criminal nature. The office of kjng's advocate is not very an- 
* * * L | cient 


A GY 


cient, it ſeems to have been eſtabliſhed about the beginning of 
the 16th century. 


 ADVOWSON, of Ap vouz xx, in canon law, a right 
to preſent to a vacant benefice, Advowſon is ſo ca ated, becauſe 
the right of preſenting to the chutch was firſt gained by ſuch as 


were founders, benefators, or maintainers of the chu 

Though the nomination of fit perſons to officiite in every dio- 
ceſe was original) in the biſhop, yet they were cotitent to let 
the founders of churches have the nomination of the 74. to 
the churches ſo founded, reſerving to themſelves a + t to Judge 
of the qualification of the perſons ſo nominated, Gibl, 2. ed, 95 

Advowſons were formetiy moſt of theth appendant 95 manors, 
and the patrons were parochial barons : the lordſhi j of the manor, 
and patronage of the church, were ſeldom in diffetent hands, 
until advowſons were given to religious houſes, But of late times 
the lordſhip of the manor, and advowſon of the church, have 
been divided, Advowſons are alſo preſentatlve, collative, of do- 
native, Preſentatlve, where the patron preſents or offers hls 
elerk to the biſhop of the dloceſe, to be inſtituted In his church | 
collatlve, where the benefice Is given by the 2 as origltia 

tron thereof, or by means of a right he has vequited by lapſe | 
donative, as whete the klug, or other patron, does, by « ſingle 
onatlon In writing, put the cletk Inte poſſeſſion, without pre- 
ſentatlon, Inflitutlon, of Indudtion, Sometimes, anclently, the 
patron had the ſole nomination of the prelate, abbot, or pflor; 
eſther by Inveſtiture (I. e. delivery of a paſtoral flaff,) or by dire 
1 to the dioceſan | 400 Fa free election was left t 


he religious, yet « conge d' elire, ot lleenſee of electlon, was 10 
to be ce of the patron, and the perſon elefted Was 
eohfittned b If the foundet's fathily berame extinct; the 


patronage of the ehnvent went t6 the Jotd of the man. 5 
eſs the ſeveral colleges in the univerſities be feſttalied in 0 
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. ANEID, the name of Virgil's'6ettbratsd epie poem. Tue 
bje& of che Anieid, which is the eſtabliſimicnt of Aſhen in 
In 7 3 enttemely hippy. Notting could de more itrereſſing 
77 than to lo6k back to their origin from fo famotis a 
het While the — ect was ſptenchd itfelf, the tradiffonary kr. 
toty of lis couhtty opened intereſting fields to the t; and he 
could glance at al the future great exploits of the RotHatis, In its 
ancient and fabulous ſtate. As to the unity of action, it is per- 
fectly well pteſetved in the Tuela. The ſettlememt of eue, 
by the ordet of the gods, is conſtantly kept In view. The epiſodes 
are linked properly with the maln ſubject. The nodus, of Pt 
trigue of the pbem, is happily managed, The whth of 
who oppoſes nens, give A to all his diffict]tles; ele 
the human with the celeſtial uperations thribughout' the Whole 
poem. One great ImperfeMon of the Held, however, lo, that 
there are ame no marked characters init. Achates, Clounthen, 
Gyas, and other Trojan heroes, = accompanied nens Into 
Italy, are infipfd figures, Ever ueas himself le without In- 
tereſt; The charaster of Dftſo 1s the beſt 7 7 Ih the Whole 
held. The principal eseelſeney of Virgil is teriderneſy, Hie 
foul was Full of ſenſſblllty. He muſt have felt himſelf Alt the af 
feflng elreumſtuthees In the ſeenes he deſcribes { and lhe Knew 
how to touch the heatt by « fitigle Rroke, In an = nem this 
merlt Is the next to (ublimilty, The ſecond book of the /Eneld 
Is one of the greateft maſter-pleces that ever was executed, 'The 
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EROLOGY is the doQrine or ſcience of air; its nature and 
A different ſ with their ingredients, es, phe« 
nomena, and uſes. Air, in a general ſenſe, is that invifible 
guild every where ſurrounding this globe; on which depends not 
only animal but vegetable life z and which ſeems, in ſhort, to be 
one of the great agents employed 4 nature in carrying on her 

rations throughout the world. Though the attention of phi- 
loſophers has, in all ages, been in ſome meaſure, oy 

enquiries concerning the nature of the atmoſphere, yet, tl 
within theſe laſt thirty years, little more than the mere mechani- 
cal action of this fluid was diſcovered, with the exiſtence of ſorrie 
anomalous a rmanently elaſtic vapours, whoſe rties, 
nd relation to the alr we breathe, were almoſt entirety unknown, 
Within the above-mentioned period, however, the diſcoveries 
concerning the conſtituent parts of the atmoſphere itſelf, as well 

as the nature of the different permanently elaſle Aulds which 

under the general name of alr, have been ſo numerous and rapid, 
that they have at once raiſed this ſubje& to the dignity of « 
ſelence, and now form a very conſiderable, us well as Important, 
part of the modern ſyſtem of natural philoſophy, "Thoſe dif- 
coverles, Indeed, have not been more intereſting to philoſophers, 
than uſeful to ſelenee, and beneflelal to ſoelety, Many per- 
plexing proceſſes In chymiſtry have been explained In conſequence 
of them, ſeveral have been facilitated; and « number of new and 

uſeful ones have been Introduced, The phenomena attend! 
metallic ealelnations and reduRtions have been greatly elueldated, 
The knowledge of the uſe of the alt In reſpiration; the method 
of aſcertaining Its purity and fitneſs for that funetlon, the In- 
*veſtigation of dephlogiſticated a ard the Method of tek. 
es 


ealeulated to anſwer pur 

he medicinal properties of Axed alt 
have been, in a grent meaſiite, aſcertained f and Its antiſeptic 
qualities, iy other teſpeAs, profiiſe ts be of concern bie ads 
vantage. The method of aſcertaining the purity of the alt bf 
1 place, and the manner of ventilating an appartmient; ate bf 
tent uſt is thoſe raßeerned in public buildings: In (hort, there 
«, pethaps, no Nation in ie where forme knowledge of this 
fe may not be uf uſe, 
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eMiivis " d from terteſiflal 100 68, eſtſſer Hatiifally 6 
+ ur y; eser, Whatever may 6 the Matte of the gere 
Ald when dbuluiely pure, that Whith we breathe; and com: 
monly woes uncher the Amie of alt; 1 be eonfidered fs an en 
kerle bete rp neus MIREUrE, VArIGUSs ff Various Himes, and 
which it Is by 16 Means pe(ſibls W aal y fe wi AGEHFALY, 
Though WW this view, alf fees tv We & kind of fink; of com: 
mon doe, where all ths polfongys effluvia, arifing from putrid 
and eerrupted matters, are depuſited ; yet it has & Worderful fir 
ellity 6f prirhfyln fiel, and 6h8 Way r her of en ifs 
vapours contained In It f fo that Tt never beccmes AeWIoway Eee 
in partieular places; and for a fert time 4 the general maſh 1e- 
a\n\ngy upen ass bees fange, N much the farms; The v 
n which this purifiention Je 8 d Is different; 8 Ing tf 
nature of the vapour with which the gif ly baded;, That whi 
melt whlverſally prevills ſe water 4 and from experiments, ft 
eau 5 enntalned In ho 
oſphe re | ee „ Dy, Halley, from an experiment on the 
1 ation frum a 4 ſurſare heated # ſuſhe degree With 
that given by pie ma lan fun, has enleulated, that the evage- 
do from the Mediterranean bes along Is fei to yielt al 
th water of ho flyers Which run tits t, DF. Watſon, In Wis 
hymiesl Effays, has given an account of forme 4 
more with a view to determine the quandity of water raiſed from 
the earth (ſelf in time of drought; He informs us, that, when 
there had been no rain for above a month, and the grad Was 
beevine quite brown and parched, the Wvaperation from an 
gere Was Hot lefw than 1666 Fallon in twenty=Four hoyrs, Mak⸗ 
ing afterwards two experiments, when the ground had been 
ue by a thunder-fhower the thy before, th gave 17 ; 
bother 1 gallons In twelve hours: Prom this the « U 
every moment purified by the afvent of the oven, which, Ry. 
off Into the elovds, thus leaves toon fot the exhalation 11 
nantſiſes | fo that,” as the Vapyur 14 bee ray 455 
a tem mon atmoſphere, 10 eppes ner ger Hes wit 
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SYSTEM of AEROLOGY. 


aqueous vapour, and "aſcends along with it.. Another is 
abſorbed by vegetables: for the phlogiſtic vapour is probably the 
food of plants, The phlogiſtic vapours, which aſcend along 
with the waters probably contiuue there, and deſcend along with 
the rain; whence the fertilizing qualities of rain-water above 
thoſe of any other. Thus we may ſee why a dry air, whether 
cold or hot, muſt always be wholeſome : but as the atmoſphere 
cannot always recelve yapours, It is obvious, that, when great 
rains come on, eſpecially If attended with heat, the lower ro- 
gions of the air muſt be overloaded with vapours both of the 
aqueous and phlogiſtic kind, and of conſequence be very un- 
leſome. But, beſides the acqueous and phlogiſtic vapours, 
both of which are ſpecifically lighter than common alr, there 
are others, which, being ſpecifically heavier, cannot be carried 
in this manper. Hence theſe groſs vapours contaminate cer» 
tain places of the atmoſphere, rendering them not only un- 
healthy, but abſolutely polſonous. Of theſe are, 1. Sulphu⸗ 
reous, geld, and metalline exhalations. Theſe are produced 
prinelpally by volcanoes ; and as they deſeend, In conſequence of 
thelr Fpecifc gravity, they fuſfocute and ſpread deſtruQtion all 
around them, poiſoning not only animals, but vegetables alſo, 
2, The vapours arifing from houſes where lead and other metals 
are (melted, have dhe ſame pernicious qualities Infomuch — 
the men who breathe them, he cattle who eat the graſe, a 
the fiſhes who inhabit the waters on which they fall, are pulſun- 
ed by them, If taken Into the body In « certaln proportion; q- 
The ſame kind are the ee, of emanations of fixed alr, whie 
ſometlmes proceed from old la vas, of perhaps from ſume other 
places even of the ſuffice; See the Article Cuotro If the 
Alphabet, From all theſe the alt ſeethis not capable of purl 
Ing itſelf, otherwiſe than either by diſperſing ther by winds 
be by letting them ſubſide, by elt fuperlor gravity; tif they are 
abſvtbed elthet by the earth of water, accotilivig as It Is thelt na⸗ 
ture to unſte with one of other of theſe elements, 4: Of this 
kind alfy feet to be the vapuurs Which are called properly peſti- 
ſential The eontagiun of the plague Iifelf rem ts be uf an 
heavy Nugghth nature, ingapable of arifing 1H the lf; bit attach= 
Ing ſelf is the walls of houſes, bed-eluthes, and Wearlig * 
fel, Henes fearee any eonfiitutiun of the — Ban . 
thefs nyxluus eff uvid ! Age dyes Tt fem prob ls that pe fi 
ential difiempers ever eesſe yhtll the eontagina Has aperaterl fig 
WA ao heeh (14 11 ef munieated From ane by ele, 
that, Nike 4 ferment Much expoſerl t the atmoſphere, (t hegnmes 
14, ea mupientes 8 milder Infection; and 34 lan fade lte 
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and ds ſa Hire, & column 6f alf en the furfacs of garth; aft 
thirty-l\ faktum his Is equal If welght ts three lines depth 
uf ＋ From the barometer, however, we know that the 
whole preſſure of the atmoſphere is very diffurant 4 ſumeſſmes 
being equal only 19 & enlumA 6 eee Inehes, and Vary= 
Ing from thenes ie thirfy:one Inehes; The Whole quantity of 

reſflire muſt this he nene, and has heen eamputed eiu 
9 a globe of lead Naty miles in dlameter, means of e gra- 
vity, ih atmoſphere avenmpliſhes many ue ful purpoſes in na- 

wh ys ty the 4 al veſſels of animals, and the (4 
efſils 6 pl ts, from being 9 eh diſtenied by the expai- 
ve power (vw ws. it se p leh h 1 6 1 tendeney ty 
ell them but vg we foe that; In the operation of euppingy 
where the preſſure of h If Is taken off from a partieular parts 
the en page ſores In | 
6 great degree, Henes alft, whey animals are put into an alt 
Amp, thelr whole bodies (well, By its gravity, the alr prumotes 
ho Anton of Auld bodies, Which would aitantly voa ſe n VHrHs#: 
Hus oils and falts, which _ united In alf, ſeparate as ſoon 
as that Auld is extracted, Henee al when hot water is put 
under an exhauſted receiver, It bulls violently j beraufe the 
reſfyre of the alt belng now taken off; the particles of Neam, 
Which exiſted Inviſiply among the water, and which the gravity 
of the _ te prevented from flying off fo fon, ares now 
hurried up with great velvelty, Fi means of the exeeſlive em- 
rative gravity of the aquievis Auld: On the gravity of the alr 
ang ho afvent of water in pumpe, (yphans, Ke, and likes 
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AEROLOGY, 


ng ſqueezed in the 970) we find the Ingluded ale (en Wy Fo 
ft; fo "ny 11 ceaſing ta compreſs, the eavſtſes or Imprel- 
ny made in its furface are readily expanded again, and filled 
up. The ftruQture and office of the air-pump depend on this 
alaiMc property, R very partiele of alr always exerts a niſus or 
endepvour to expand, and thus ſtrives againſt an equal endeavour 
of the ambient 'purticles ; whoſe reſiſtance happening by any 
means to be wenkened, it immediately diffuſes itſelf into an im- 
menſe extent, Hence it is that thin glaſs bubbles, or bladders 
filled with air, and exactly cloſed, being included in the ex- 
hauſted receiver of an air-pump, burſt by the force of the alr 
they contain ; and a bladder almoſt quite flaceid, ſwells in the 
recelver, and appears full, The ſame effect alſo takes place, 
though In a ſmaller degree, on carrying the flaceld bladder to the 
fop 0 a high mountain, It has been queſtioned among phi- 
loſophers, whether this elaſtic power ef the alr is capable of 
being deſtroyed or diminiſhed, Mr. Boyle made ſeveral experi- 
ments, with a view to diſcover how long air would retain its 
ſpring after having aſſumed the greateſt degree of expanſion h 
> ump would 1 it; but he was never able to obſerve a 
ſenſible diminution, Deſagulicrs found that air, after havi 
been encloſed for half a year in a wind-gun, had loſt none 
its elaſticity : and Roberval, after preſerving it in the ſame man- 
ner for ſixteen years, obſerved, that its expanſive 5 force 
was the ſame as if it had been recently condenſed. Nevertherleſs, 
Mr. Haukſbee concludes from a later experiment, that the 
ſpring of the air may be diſturbed, by a violent preſſure, in ſuch 


th Art thermammer, which he eglſe Ane kudare: of 
7 wer we have are ran, 100 q blown 0 | 


- manner as to require ſome time to return to its natural tone. 


Dr. Hales inferred, from a number of experiments, that the 
elaſticity of the air is capable of being impaired and diminiſhed 
by a variety of cauſes. 

The weight or preſſure of the air has no dependence on its 
elaſticity ; but would be the ſame whether it had ſuch a property 
or not. The air, however, being claſtic, is neceſſarily affected by 
the preſſure, which reduces it into ſuch a ſpace, that the elaſti- 
city, which re- acts againſt the compreſſing weight, is equal to 
that weight. In effect, the law of this elaſticity is, that it in- 
creaſes as the denſity of the air increaſes ; and the denſity in- 
creaſes as the force increaſes by which it is preſſed. Now there 
muſt neceſſarily be a balance . the action and re- action; 
I. e. the gravity of the air, which tends to compreſs it, and the 
elaſticity by which it endeavours to expand, muſt be equal, 
Henee the elaſticity increaſing, or diminiſhing univerſally, as the 
denſity increaſes or diminiſhes, it is no matter whether the air 
be compreſſed and retained in ſuch a ſpace by the weight of the 
atmoſphere, or by any other means ; it muſt endeavour in either 
eaſe to expand with the ſame force, And hence, If alt near the 
earth be oY up in a veſſel, and all communication with the ex- 
ternal fluid cut uff, the preſſure of the encloſed air will be equal 
to the weight of the atmoſphere at the time the quantity was 
confined, Accordingly, we find mereury ſuſtained to the ſame 
height by the elaſtle force of alr encloſed In a glaſs veſſel, as b 
the whole atmoſpherical preſſure, On the ſame prineiple alr 
my be artifically condenſed z and hence the ſtructure of the 
Nr.. 

he utmoſt Umits to which alr of the denſſty which it K 
ſeſſes at the ſurface of the earth Is capable of being compreſſed, 
have not been aſcertained, Mr, Boyle made |t thirteen times 
more denſe, Dr, Halley ſays, that he has ſeen it compreſſed ſu 

han In ity natural ſtate, which le 
farther confirmed by M. rage and M. Rn, t, Hales, 
by means of a preſs, condenſed It yy t times; and by 
forcing water in an {ron ball of globe, Info 11 thmes lefs ſpace 
than It naturally oceuples, However, Dr. Halley has afferted, 
In the Philoſophical ranſactions, Arb. vol. * 19, that, m 
the experiments made at London, and by the Academy del Cl. 
ments at Florence, It might be ſafely concluded, that no furce 
whatever Is able to reduce alr into Boo times leſs ſpace than that 
which it naturally poſſeſſes on tbe ſurface of our earth. In an- 
(wer to this, M. Amontons, In the Memolrs of the French 
Academy, maintains, that there Is no flalng — bounds to Its 
| hill reduce It 
Into lefs and lefs eompaſsy that It Is wy elaſtie In virtue of the 
fire which It eontalns 4 and that, as It Is impoſſible ever to drive 
all the fire out of It, It Is Impoſſible ever to make the utmoſt 
eondenfatlon, | 

The dllatlon of the nlr, by virtue of Its elaftle force, le 
found to be very furprifing j and yet Dr, Wallls ſuggeſte, that 
we are far from knowlng the utmoſt of which It I expable, In 
ſeveral experiments mage by Mr, Boyle, It dilated flrſt Into nine 
times Its former ſpace 4 then Into thirty-one mes 4 then Into Axty | 
Afterwards it way brought to dllate Into 7 
times {ts (pace { then Into 1% 00 and even at ds 0. 9 
times Its ſpace 4 and this altogether by Its own expanſive force, 
without the help of fire. On this depend the iructure and uſe 
of the manometer, Hence It appears, that the alr we breathe, 
— 1 yo of the mn_ : 1 1 ow * own weight, 

i 8 13,679th part of the ſpace It would poſſeſs in - 
ene, Hut If the 155 ale be dende by art, the ſpace It 


| 


will take up when moſt dilated, t6 that It. pofſeffes when gan. 
Genſed wil he, 4 1 ms dbb enpefſmente, a6 
11 71 ig ans, | 
„ Amantans, and athers, we have already obferved nee 

pute the rarefaction of the air wholly tg the fire eantained in it 
and, therefure, by inerpeſing the degroe of heat, the degree of 
nan may be carried fell farther than Its. fpontaneous dlla- 
tation, Aly is expanded one third of its bulk by boiling water, 
Dr. Hales found that the air In a retort, when the bottom of the 
veſſel was juſt beginning to be red-hot, was expanded through 
twice Its former mp ©. and in a white, or almoſt melting heat, 
t oecupled thrice its former ſpace + but Mr. Rubins found it was 
expanded by the heat of iron, — beginning to be white, to four 
times its former bulk. On this principle depend the ſtructure 
and office of the thermometer, M. Amontons firſt diſcovered that 
air will expand in rtion to its denfity with the ſame degree 
of heat. Onthis foundation the ingenious author has a diſcourſe 
to prove, „ that the ſpring and weight of the air, with a mode- 
rate degree of warmthy may enable it to produce even earth- 

uakes, and other of the moſt vehement commotlons of nature.“ 
Lee the article EARTHQUAKE. 

The elaſtic power of the air, then, is the ſecond great ſource 
of the effects of this important fluid, Thus it infinuates Into 
the pores of bodies ; and, by poſſeſſing this prodigious faculty 


of expanding, which is ſo eaſily excited, it muſt neceſſarily 


the particles of bodies into which it inſinustes itſelf into per- 
petual oſcillations. Indeed, the degree of heat, and the air's 
gravity and denſity, and 7 — its elaſticity and expanſion 
never remaining the ſame for the leaſt ſpace of time; there m 
be an inceſſant vibration, or dilatation and contraction, in all bo- 
dies. We obſerve this reciprocatich in ſeveral inſtances, par- 
ticularly in plants, the air-veſſels of which do the office of lungs; 
for the contained air alternately expanding and contracting, ac- 
cording to the increaſe of diminution of the heat, alternately 
preſſes the veſſels, and eaſes them again; thus keeping up a per- 
petual motion in their juices. Hence we find, that no vegetation 
or germination will proceed in vacuo. Indeed, beans have been 
obſerved to grow a little-tumid therein; and this has led ſome to 
attribute that to vegetation which was really owing to no other 
caufe than the dilatation of the air within them, The alr is very 
inſtrumental in the production and growth of vegetables, not 
only by invigorating their ſeveral — while in an elaſtic ae- 
tive ſtate, but alſo by greatly contributing, in a fixed ſtate, to the 
union and firm connection of their ſeveral conſtituent 


From the ſame cauſe jt is, that the alr contained in bubbles of 


lee, by Its continual action burſts the ice, Thus alſo entire eo- 
lumns of marble ſometimes cleave in the winter time, from the 
Increaſed elaſticity of ſume little bubble of air contained in them. 
From the ſame principle ariſe all putrefacklon and fermentation ; 
nelther of which will proceed, even in the beſt diſpoſed ſubjets, 
in vacue. Since we find ſuch great quantities of elaſtic alr genes 
tated In the ſolution of animal and vegetable ſubſtances, n god 
deal muſt conſtantly ariſe from the ditſulution of theſe allments 
In the ſtomach and bowels, which jo much promoted by it; and, In 
reality, all natural corruption and alteration ſeem to depend on alr. 

$ 4. Effettr of the different Ingredients of Air. Thie Auld acts 
not only by Its common ” vp of gravity and elaſtlelty, but 
produces numerous other effects, ariſing from the peculiar |! 
dlents of which It conſiſts, Thus, It notwnly diffolves and atte- 
nuates bodies by Its preſſure and atteltla 
talning all kinds of menſtrua, and conſeque 
for diſſolving «ll budles, I 


ty poſſeſſing powers 
t Is known fhat Iron and en 
readily diffylve and become ruſty In alry/unlefs well defended 
with oll, Boethaave aſſures us, that he has ſeen pillars of fron 
ſo reduced by alr, that they might be erumbled to duſt between 
the fingers 4 and as for copper, It Is converted by the alt Into a 
ſubſtance much like the verdigriſe produced by vinegar. Mr. 
Boyle relates, that, In the ſouthern 
guns ruſt ſ4 faſt that, after lying In the alr for a few years, In 
Lakes of erveus martis may be ſeparated from them. Ae 
adds, that In Peru the alf diffolves lead, and conſiderably In- 
creaſes Its welght, Yet gold des generally eſteemed indiff6luble 
by alt, belng never found to eontrat ruſt, though expoſed to lt 
ever fo long. In the laboratories of ehymiſts, however, where 
aqua regia Je prepared, the alr beeoming Impregnated with a 
. of the vapour of this menſtruum, gold evntrats a ruſt 
like other bodies, Stones alſo undergo the changes Ineldent to 
metals, Thus Purbeck None, of which Sallibury cathedral con- 
fits, le obſerved gradually to become fofter, and to moulder away 
In the alry ph 4. Boyle glves the ſame account of Black Ing 
ton ſtone. Me adds, that alr may have a eonflderable uperation 
on vitrlol, even when « ſtrong flre could a no farther upon It, 
And he has found that the fumes of a eurroſlve liquor wark more 
ſuddenly and manifeſtly on a certain metal, when ſuſtained In the 
al, than the menſtruum (ifelf did, that emitted fumes on thoſe 
arts of the metal which It cov refering to the effeds of 
he efluvia of vinegar on copper. The diffolving power of alt 
Is Increaſed by heat, and by other cauſes, It combines with 
water; and by acceſs of gold, depoſits part of the matter 
1 — was kept diſſolved In it by a ome Gas of heat, 
once the water, by depoſited and upon voy 
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ngliſh eolonies, the great 
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games Y ls, 

[ the various Fa pf * „ Ale de g very neceſſary 

M1 angetan agen? the reſult af pariieular procefics depending 

an its preſence of abſence, an [ts being apen fy Ingloſed, Thus, 

the parts af animals and vegetables can anly be calgined In apen 

10 n cloſe veſſels they never hecome any ather than black coals. 

Ani theſe operations arc effected by thoghnages to which the alr 

Man Inſtances might be adduced to this purpoſe, Let 

It ſuffice to obſerve, that it le very difficult to procure oll of ſul. 
ur, per campunan, In u clear dry atmoſphere ; but in a thick 

moiſt alr it may be obtained with greater eaſe, and In larger 

quantities, So pure, well-fermented wine, If it be carried to a 

lace where the alr is repleniſhed with the fumes of new wine 
then ſermenting, will begin to ferment afreſh, 

The changes in the alr ariſe from various cauſes, and are ob- 
ſervable, not only In its mechanical —— ſuch as gravity, 
denſity, &. but in the ingredients that compoſe it, Thus, at 
Faſhlun, in Sweden, noted for copper-mines, the mineral ex- 
halations affect the air in ſuch a manner as to diſcolour the ſilver 
coin in purſes ; and the ſame effluvia change the colour of braſs, 
In Carniols, Campania, &c. where are mines of ſulphur, the 
air ſometimes becomes very unwholeſume, which occafions fre- 

vent epidemic diſeaſes, &, The efluvia of animals alſo have 
their effect in varying the air, as is evident in contagious diſeaſes, 
plagues, murrains, and other mortalities, which are ſpread by 
an infected air, For the vivifying principle of air, ſee the ar- 
ticle Boop. 

SECT. II. Account of the principal Diſcoveries concerning the 
Compoſition of Atmoſpherical Air, and other Aerial Fluids. 
While the preceding diſcoveries were making concerning the 

mechanical and other properties of the air, little notice ſeems to 

have been taken of the elementary parts of the air itſelf, or the 
different kinds of fluid which go under that name. It was known, 
indeed, that air was ſeparable from terreſtrial bodies by means of 
fire, fermentation, &c. but this was commonly reckoned to be 
the ſame with that we breathe, Van Helmont, a diſciple of Pa- 
racelſus, was the firſt who undertook to make enquiries concern- 
ing this ſpecies of air. He gave it the name of gar /ylveftre, from 
the Dutch word ghoa/l, ſignifying ſpirit; and obſerves that ſome 
bodies refolve themſelves almoſt entirely into it. Not (ſays he) 
that it had been —_— contained in that form in the bodies from 
which it was ſeparated, but it was contained under a concrete 
form, as if fixed, or coagulated.” According to this author, the 
gas ſylveſtre is the ſame with what is ſeparated from all ſubſtan- 
ces by fermentation ; from vegetables by the action of fire i from 
un-powder when it explodes q and from charcoal when burning. 
n this occaſion he afferts, that ſixty-two pounds of charcoal con- 
tains fixty-one pounds of gas, and only one pound of earth. To 
the effluvlum of gas he alſo attributes the fatal effects of the Grotto 
del Canl, in Italy, | fee an account of this one in the alphabet] 
and the fuffvention © workmen In mines. He aſſerts, that It is to 
the corruption of the allment, and the pus diſcharged from lt, that 
we are to attribute wind, and the diſcharges of It from the bow- 
els, Upon the ſame prinelples he accounts for the (welling of 
dead bodies which have remained for a time under water, and for 

the tumours which arlse on ſome parts of tie body In certaln dl. 

ſenſes, He alſo determines, that this gas le different frum the alr 

we breathe; that It has u greater affinity with water + and he 

Imagined |t might conſiſt of water reduced to vapours, of u very 

ſubill acld combined with volatile alkall, 

Mr. Boyle repeated all Van Helmont's experiments to more 


| advantage than he himſelf had | — — them | but ſeems not tu 


have proceeded further In hls diſcoveries than Van Helmont did 
only he found ſome bodles, ſuch as ſulphur, amber, eamphor, 
Ke, diminiſh the volume of alt In which they burn, 

Dr. Hales firſt attempted to determine the quantity of alr pro- 
duced from different bodies 4 for which putpoſe he made enperl- 
ments on almoſt — known ſubſtance In nature, examining 
them by diſtillation, fermentation, combuſtion, combinations 
Ke. He alfo fArſt ſuſpeRed, that the briſkneſs and ſparkling o 
the waters, called ec/dn/our, were owing to the alt they contained, 
Hut notwithſtanding all his difeoverles —_—_ the quantity 
of elaftle Auld obtalned from different bodles, he da not magine 
there was any effential difference between this Auld and the alr 
we breathe f only that the former was loaded with noxlous vas= 
pours, foreign to Its nature. His fuſplelon concerning this Im- 

nation was conflemed by M. Venel, profeſſor of ehymiſtry 
at Montpelier, In a Memolr read before the Royal Academy of 
Selenees In 19 60. 

1 was not — byſoey the — of this (peeles of alr 
1 6d new theories In N natural philoſophy, Mr, 

aller had Inferred, from Dr, Hales's experiments, that alf 1s 
the real eement uf budles i which, Axing Tifelf In the follds and 

ulds, unites them to each other, and ſerves as « bond by whie 
Nay are kept from difſulution, 

u 

doQ 


n 1964, Dr. Maebride, 
Un, publiſhed a number of experiments In ſupport of this 
tine, Frum hls work It appears, that fixed alr Is ſeparated 
not only from all ſubſtances In fermentation, but alſo from all 
animal ſubſtances as they begin to putrefy f and this alr le capa» 
ay © uniting * to alf calcareous earthe,as well as alkalls,both 
04. Vol. I, | 
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e canclufiant drawn by him from hls numerous experiments 
Il hald goud, vis. that fixed air Is an elaſtic fluld, very different 
from the common alr we breathe: that it la 11 of a ſtrang 
antiſeptic quality, and may he Intraduced with ſafety Into the in- 
teſtinal canal, and other parts of the animal economy, where 
common alr would have fatal effeQs ; but is mortal, If breathed 
into the lungs, &e, | 
The diſcoveries of Dr. Black concerning fixed alr had not been 
long publiſhed, when they were violently attacked by ſome * 
chymiſts, while his cauſe was as engerly eſpouſed by others. The 
422 | opponents were Mr. Meyer, apothecary at Oſnabruck, 
r. Crans, phyſician to his Ruſſian Majeſty, and Mr. de Smeth 
at Utrecht, Thelr arguments, however, were effeQually anſwer- 
ed at the time by Mr. Jacquin, botanical profefſor at Vienna; 
and the numerous diſcoveries made fince that time have given 
ſuch additional confirmation to hls doctrine, that It is now uni- 
verſally adopted by chymiſte, both in Britain and other countries, 
It was reſerved, however, for Dr. Prieſtley to make the great diſ- 
covery concerning the nature of our atmoſphere ; and to inform 
the world, that it is compoſed of two fluids : the one abſolutely 
noxious, and incapable of ſupporting animal life for a moment; 
the other extremely ſalutary, and capable of preſerving animals 
alive and healthy, for a much longer time than the pureſt air we 
can meet with, This may be conſidered as the ultimate period of 
our hiſtory : for, ſince that time, the diſcoveries of philoſophers 
ſtill living, in many different countries, have been ſo rapid, that 
it is difficult to aſcertain the dates of them by any authentic docu- 
ments; eſpecially as, by reaſon of ſuch numerous experiments, 
the ſame things have not unfrequently been diſcovered by differ- 
ent perſons unknown to each other, We ſhall therefore proceed 
to give an account of the different kinds of zrial fluids, begin- 
ning with thoſe which are known, or ſuppoſed, to conſtitute a 
part of our atmoſphere. * 
SEC T. III. Of Dephlogifticated Air. 
$ t. Diſcovery and Methods of procuring this Kind Air. De- 
phlogiſticated air was firſt obtained by Dr. Prieſtley on the 1 of 
Auguſt, 1774. The circumſtances which led him to the diſcover 
were his having always procured inflammable alt from ſpirit o 
ſalt, by adding to it ſpirit of wine, oil of olives, oll of turpentine, 
charcoal, phoſphorus, bees-wax, and even ſulphur. Hence he 
ſuſpected that the common air we breathe might be compoſed of 
ſome kind of acid united with phlogiſton. On this ſuppoſition he 
extracted alt from mereurlous caleinatus per ſe, by expoſing it to 
the focus of a burning glaſs twelve inches in diameter j and have 
ing repeated the experiment with red / precipitate and minlum, 
he found that, though a quantity of fixed alr was always produced, 
yet, after that was ſeparated, the remainder ſupported flame much 
more vigorouſly than common alr i for a candle burned In It with 
a flame very much enlarged, and with a crackling nolſe, at the 
ſame time that It appeared fully as much diminiſhed by the teſt of 
nitrous alr 4 whenee he concluded, that It was reſplrable and, 
on making the experiment, found that It actually was fo, for a 
mouſe ved a full half hour In a quantity of this Auld : which, 
had It been common alr, would only have oy It allve half that 
time, Nor did the animal ſeem to be otherwiſe Injured than b 
the eold g as It preſently revived on bringing it near the fire | « 
the remainder of the alr (MIT appeared better than that of the at- 
moſphere, when tlie teſt of nitrous alt was applied to It, This 
pure kind of ast being difenvered, the Doctur next proceeded tu 
name |t n from his opinion that common alr, in 
the act of burning, abſorbed phlogiſton 4 of ennſequenee, he 
ſuppoſed, that which abſorbed the moſt, or which moſt vigorouſly, 
and for the greateſt length of time, fl ported flame, was ſup⸗ 
poſed to contain the ſmalleſt quantity of this ſubſtance, In the 
courſe of his enquiries why this kind of alr comes ty be fo much 
dephlogiſtieated, he fell upon a method of extracting it from a 
at variety of ſubſtances | vis. by moiſtening them with the 
Fil of nitre, and then diſtilling them with a org hook Thus 
he obtained it from the flowers uf zine, chalk, quleklime, flack= 
ede, tobaeeo=plpe elav, flint, Mufeovy tales, and even glaſs, 
He then found that, by imply di(fol ving any metal In the nitrous 
aeld, and then diftilling the filutlon, he eould obtaln very pure 
alr and Mr. Warltire found even the trouble of diftillation un- 
neeeffhry j nothing more being requiſite than to molten red lead 
with the pr of Hltre, and then pour upon it the oll of vitriol, 
which Inſtantly diſengaged the dephlogiMeated alr, without ap- 
** any more heat than what was generated hy the mixture, 
lle difeoveries of this kind 1 Dr, Prleſtſey In Kng- 
gland, Mr, Sehevle was employed In g fimllar manner In N weden 
and had aRually obtained the ſame kind of al, without knowing 
any thing of what Dr, Priefiley had done, "The latter had the 
merit of the prior 2 ut My, Svheele's method was 
more ſimple, confiting only In the dIMllation of nltre with a 
strong heat; by which means it le now found that dephlagiMeated 
alr may be obtained In a very conſiderable quantity, and In as 
at purity, as by the more expenſive proceſſes, The pure alr 
m altre had, Indeed, perth been obtalned by Dr, Hales long 
before this time (Ince he Informs us, that hal fa euble Inch of nitre 
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 evuntties, was, that dephlogiſticated 
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wr ninety euble Inches of air yur wis undoubtedly the 
ch we — of 4 but as he neglects t6 proſecute the yy 
9 arther Was Known at that Ame, As the nitrous ge 
was wnlverfilly concerned in the Firſt proveffes for obtaining this 
kind of air, it was fir furne time generfly belleved t6 he & pery- 
Var property of that aeld alone t6 produpe It ; but the Indefarigable 
genius of Dy, Priefilex foun found, that It might not only be 
—— wn where no nitrous gel was omploye but where the 
ubſtances were treated with vitflolle geſd, It was, indeed, evi- 
dent, from the very firſt experiment, that nitreus sed was nat 
ellentially neceſſary, finve pure alr was procured from preeſpitate 
bo Je, in the preparations of which no nitrous geſd de employed, 

he mode of app ying heat has alſu a "we ounſiderable effect on 
the quantity of alt produced, Thus, Dr. Prieſtley remarks, 
that * from equal quantities of red lead, without "wy mixture 
of ſpirit of altre, and wing the fame apparatus for diſillling 
obtained, by means of heat applied ſuddenly, more alt than, 
when ſlowly applied, in the proportion of ten to lu, The pro- 
portion of Axe 
der en dephlogiſticated,” 

The reſult of experiments, made by philoſophers in different 

alr may be vbtained from 

a vaſt variety of mineral and metallle ſubſtances, by means of 
the vitrlolie and nitrous acids. It now remained only to difeover 
in what manner this fAluld, fo effentlally neeeffary to the ſupport 
af animal life, Is naturally produced In quantities fuffielent for 


the great expence of It throughout the world, by the breath| 


of animals, the ſupport of fires, Ke, This dit very, indeed, 
had been made before even the exIſtenee of dephlogiſticated alr 
Itfelf was known, Dr. Prieftley, after having tried various me- 
thods of purifying contaminated alr unſucceſsfully, found, at laft, 
that fore kinds of vegetables anſwered this — very eſſbe⸗ 
tually n for which discovery he recelved the thanks of the Royal 
Soclety, Among the vegetables employed on this occaſlen, he 
found mint anſwer the purpoſe very effeually, 4 When alr," 
ſays he, 4 has been freſhly and ſtrongly talnted with putrefachlon, 
ſo as to ſmell through the water Na. of mint have preſent] 
died upon being put Into It, thelr Jeaves turning black | but 
they dv not dle preſently, they thrive In a moſt ſurpriſing man- 
ner. In no other elrcumſtances have I ſeen vegetation ſo vigo- 
rous as in this kind of alr, which Is Immediately fatal to animal 
life, Though theſe plants have been crowded In jars filled with 
this kind of alr, every leaf has been full of life ; freſh ſhoots 


have branched out In various directions, and grown much faſter 


than «ther ſimilar plants growing in the ſame expoſure In com- 
mon air.” Having, in conſequence of this obſervation, ren- 
dered a quantity of alr thorodghly noxious, by 'mice breathing 
and dying In it, he divided it Into two receivers inverted In wa- 
ter, introducing a ſprig of mint into one of them, and keeping 
the other receiver unaltered. About elght or nine days after, he 
found that the alr of the receiver Into which he had introduced 


the ſprig had become reſplrable ; for a mouſe lived very well in 


[0 


this, whereas It died the moment It was put Into the other, 

From theſe experiments the Doctor at firſt concluded, that, 
in all caſes the air was mellorated by the vegetation of plants! 
but even in his firſt volume he obſerves, that ſume experiments 
of this kind did not anſwer ſo well towards the end of the year 
as they had done in the hot ſeaſon 4 and a ſecond courſe ſeemed 
to be almoſt entirely contrary to the former, EN tried the 
power of ſeveral ſorts of vegetables upon air Infected by reſplra- 
tion, of by the burning of candles, he found that It was gene- 
rally rendered worſe by thelr vegetation; and the longer the 
o-_ were kept in the Infected alr, the more they phlogiſticated 
ti though In ſeveral caſes It was undoubtedly melſorated, eſpe- 
elally by the ſhoots of Arawberries, and ſome other plants, Intro» 
duced Into the vials containing foul alr, and Inverted In water, 
which were placed near them, whilſt the roots continued In the 
earth In the garden. Sometimes the Infected alr was fo far 
mended by the vegetation of plants, that It was In « great mea- 
ſure turned Into r alr, „ On the whole,” ſays 
Dr. Priefiley, 4 I Ml think It probable, that the vegetation of 
healthy * growing In ſituations natural to them, have a fu- 
lutary effect on the al In which they grow | one Inflance 
of the melloration of alr In theſe elreumſtances ſhould welgh 
againſt an hundred In which the alr le made worſe by It, both 
on account of the diſadvantages under which all plants labour, 
In the clreumſtances In which theſe exper|ments muſt be made, 
as well as the great nttentlon, and many precautions, that are ro- 
qulſſte I conducting ſuch a proceſi.” 

At the time Dr. Prieſtley made theſe experiments, he ſup- 
poſed that the alr was mellorated merely by the abſorption of 


. phlogiſton from that which had been tainted i but the experiments 


of Dr. Ingenhouſr, made in 1999, ſhowed that this was accom- 
pliſhed, nut only by the abſorpt uſt mentioned, but by the 
emiſfion of dephlogiſticated air, He obſerved, In general, that 
rome have y "we 2 —_— bad w and even of 2 
ving common air in « few hours, when expoſed to t 
lght of the ſun 4 but, in the night-time, or when they are not 
— — the nw. rays, hoy l Ly alt. 1 
pe owever not belong in an equ to 
finds of plants 1 nor 1s it poſſible to Uiſkover, by Us external 
| s 
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alt was the ſame in both caſes, and the remaln- 


properties of a plant, whether It be fit for this purpoſe 6f not | 
as ſme, Which have a bad fell, and are entirely unfit For ford, 
(ow themfelves much fuperior t whers whoſs external appeat- 
ane would ſeem preferable. His method of making the en 
periment was, t6 Ai a vial with alr, fouled either by reſpiration 
ve combuſtion after which a fprig of any plant was Infrodueed, 
by paſſing it through the water in Which the vigl was immerſed, 
he vial was then flopped | oe It was remuved inte s finall baſhn 
full of water, and expoſed ta the fun, of ftuated In fume other 
proper place, as veeaſion required, Aly phlugiſtivated hy breath- 
ng, and In which a candle could not burn, after 14. expoſul 
ty the ſun for three hours, with a ſprig of peppermint in it, was 
N far correted, e in be again capable of ſupporting flame, 
he following experiment, however, made with ea muſtard 
lant, may be looked wpon as devifive; A plant of this kind was 
uu Into a glaſs receiver containing common alr, and Its ſtem cut 
off even with the mouth uf the recelver, The veſſel was then 
Inverted Into an earthen pan, containing ſome water to keep the 
plant allve, and the whole apparatus was ſet overnight In a 
oom. Next morning the alr was found ſo much contaminated, 
that It extinguiſhed the flame of a wax taper, On expoſing the 
apparatus ts the ſun for a quarter of an hour, the alr was found 
to be ſomewhat corrected | and after an hour and an half It was 
ſv far Improved, that, by the teft of nitrous dlr, It appeared con- 
{\derably better than common alr, 

Before we proceed farther In the account of Dr. Ingenhoufs's 
experiments, It will be — to relate ſome obſervations 
made by Dr. Prleſtley | from which It appears, that dephlugiſti. 
cated alr, In a very conſiderable quantity, may, In eertaln elreumn- 
ſtanees, be procured from water alone. The fubſtance of theſe 
Is, that water, eſpecially pump-water, when expoſed to the Tight 
of the ſun, emits alr flowly ( but after ſume time & green matter 
appears on the bettom and fdes of the glaſs 4 after which dt 
emits very pure alr In great quantity, and continues to do ſu for 
a very long time, even after the green mattor has ſhown ſome 
{ymptoms of decay, by becoming yellow, He obſerved that the 
water which naturally contained the greateſt quantity of fixed 
alr, yielded alſo the greateſt quantity of that which was dephlo- 

Iſticated 4 but that the quantity of the latter much cxcoeded 
that of the fixed alr contained even in — water, The light of 
the ſun was found to be an effentlal requilite in the formation of 
this alr, as very little, and that of a much worſe quality, was 
produced in the dark, : 

As the green matter produced In Dr. Prieftley's glaſſes was by 
himſelf, as well as others, conſidered as belonging to the vege- 
table kingdom, Dr. Ingenhoufz improved upon hls proceſs, by 

utting the leaves of plants Into water, and expoſing them to the 

un. All plants were not equally fit for producing dephlogiNi. 
cated alr by this method, more than by the other. Some pol- 
ſonous plants, as the hyoſeyamus, lauro-ceraſus, night-ſhade, 
the tobacco-plant, a triplex vul varia, cleuta. nquatica, and ſa- 
bina, were found very fit for the purpoſe t but the pureſt kind of 
alr was extrafted from ſome aquatic vegetables, the turpentine 
trees, and eſpecially from the green matter he collected In a 
ſtone trough, which was kept yep filled from a ſpring 
near the high-road. The purity of this dephlogiMicated alf, he 
ſays, was equal, If not ſuperior, to that procured by the beſt 
chymical proceſſes, as It ſometimes required eight times its own 
quantity of nitrous air to ſaturate it, All parts of the plants 
were not found equally proper for the production of dephlugi(ti- 
cated alr g the ful grown leaves yielded it in the greateſt quantity 
and purity, eſpecially from thelr under ſurface, It was alſo pro- 
eured from the green ſtalks. "The roots of plants, he ſays, when 
kept out of the ground, generally yield bad alr, and at all times 
contaminate common alr, a few — excepted, Flowers and 
frults, in general, yield « very ſmall quantity of noxlous alr, 
anck contaminate « great quantity of common usr at all times, 
_ In the nlp t, and when _ in the dark, T'wo dozen 
of young and (ma French beans, kept In a quart Jar of cum: 
mon alr for a Ingle night, contaminated the alr to ſuch a de: 

„ that a very lively ehleken dled, by belng confined In It, In 
of than half a minute, 

The obſervations of Dr. Ingenhoufs, on the whole, (ays Mr, 
Cavallo, elearly (ſhow, 4 that the vegetation of plants Is one 
of the, great means employed by nature to purlfy the atmoſphere, 
ſo as to counteract, In « great menſure, the damage done by 
animal reſpiration, combuſtion, e, It may only be (uld, that 
vegetation does not appear to be ſufficient to remedy entirely 
that damage.” The Doctor himſelf, however, ſpeaks very highly 
of the powers of vegetables in this reſpect. He Informs us, 
that thelr office, In — logiſticated alr, begins a fev 
hours after the ſun has made his appearance In the horizon, or 
rather aſter It has paſt the meridian, and ceaſes with the cloſe 
of day 4 excepting fume plants, which continue It « ſhort time 
after ſun«ſet, The quantity of dephlogiſticated alr, yielded by 
plants In general, ls greater In a clear day than when it ie ſome- 
what cloudy. It is alfo when the plants are more en- 


I 
to the ſun, than when they are ſituated in ſhady places. 
e obſerves, moreover, that the damage done by plants In the 
night le more than counterbalanced by the benefits they afford in 
the day«thme. Dy a rough calculation (ſays he) 1 —— the 
pononol 
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(nous (lr, ylelWed 
nut amount 2 one hundredth part of the dephlugiſticated alf 
which the farge plant yielded in two hours the bo g Falr day" 
{+ dyes not appear, however, that plants yield dephlngiſties 
ar by any kind of generation of that Auld, but only by Mltrating 
the emma alt, which all plants abſorb through their pores | 
the phlogifle part AY part of their fubſlanee, and pros 
nab belag the true vegetable food, Dry plants have little of 
ny 1 wpen the alr watil they are muiſtened, On all thefe 
experiments, however, it muſt be obſerved, that they have fome- 
times falled In the hands of thoſe whom we eannat but ſuppoſe 
very capable of trying them 4 as Mr, Sehevle, Mr. Cavallo, 
and the Abbe Fontana, + 
After the publication of Dy, Ingenhouſs's experiments, It 
became generally belſe ved, that the atmoſphere was meliorated 
by the common proceſs of yegetation, and that plants abſorbed 
the phlogiſtie part as thelr food, Ty" re the pure dephlogiſt|- 
eated alt as an excrement 4 which is Juſt the reverſe of what hap» 
z to animals, who abſorb the pure part In reſpiration, and 
reject the phlogiſtie, In the Philofophies) Tranſactions for 1587, 
however, we find a number of experiments related by Sir Hen⸗ 
amin Thompſon, which ſeem to render this matter dublous, 
ne very evonliderable ohjedtion is, that the green matter, al- 
ready mentioned In De. Priefiley's experiments, when carefully 
vbfer ved by a govd mieruſeupe, appears not to be of a vegetable, 
but of un animal nature. 4 The colouring matter of the water 
ſays he) Is evidently of an animal nature being nathing more 
than the aſſemblage of an Inflaite number of very (mall, active, 


 oval-formed animaleules, without any — reſembling /remella, 
z 


of that kind of green matter, of Water- woe, which forms upon 
the bottom and des of the veſſel, when this water Is fuffered 10 
remaly on It for a canflderable time, and inte which Dr, Ingen» 
houls (uppuſes the animaleules above mentioned to be actually 
transformed.” This — has alſo found, that ſeveral anf 
mal ſubſtanees, as well as vegetables, have a power of ſeparating 
dephlogiſtivated alt from water when expoſed to the light uf the 
ſun, and that for a very front length of time, Not that the 
ſame quantity of water will always continue to furniſh vir; but 
the ſame animal ſubſtance being taken out, waſhed, and again 
put Into freſh water, ſeems to yield dephlogiſticated alr, with- 
out any kind of limitation, Raw lk poflefles a remarkable 
power of this kind, "To determine it, Sir Benjamin intro- 
duced thirty grains of this ſulyſtance, previouſly waſhed In wa- 
ter, Into a thin glaſs globe, four Inches and a half in dlame- 
ter, having a - wy neck three fourths of an Inch wide, 
and twelve Inches 7 inverting the globe into a jar filled 
with the ſame kind of water, and expoſing it to the ation 
of the ſun in the window, It had not been ten minutes in 
this fituation, when the lk became covered with an inflaite 
number of air- bubbles, — increaſing in ſize, till, at the 
end of two hours, the k was _ up, by thelr means, to 
the top of the water, By degrees t „ _ to ſeparate them- 
ſelves, and form a collection of alr In the upper part of the 
globe; which, when examined by the teſt of nitrous alr, a 
ared to be very pure, In three days he had cullected 34 euble 
nehes of alr 4 into which a wax taper being introduced, that 
had juſt before been blown out, the wick only remaining red 


tin uy took fire, and burned with a bright and en arged 
n 


flame, making theſe experiments, as it was found ſyme- 
what troubleſome to invert the globes In water, they were at laſt 
only kept in an inclined poſture on the table, as repreſented in 
Fig. t9. Plate I. In the Syſtem of PWBEUMATies, In the de- 
ſeription of which is laid down the eafleſt method of procuring 
i alr, , 
he following experiments were made with a view to deter- 
mine the V and quality of alr produced by means of the 
heat and light of the ſun from water alone. A ſarge Jar of elear 
glaſs, containing 455 euble Inches, belng waſhed very clean, was 
lled with frofh ſpring water, Inverted In a glaſs baſon of the fame, 
and expoſed to the weather for twenty-elght days, At the ſame 
time, another Aimllar Jar was filled with water, taken from a 
pond In a garden, In whieh many aquatle plants wore growing, 
and expoſed In the ſame place, and during the fame period, The 
latter began to yield alr In pretty large quantities on the third da 
and continued to dv (o til the faurteenth 1 the former ylelded eels 
or hohe til the fourteenth, when it began to emit alr, and con» 
tinued to do fo till the twenty-ſecond, On removing the ale pro- 
duded, that from the ſpring water was 14 Inches In quantity, and 
138 In quality ; but from the pond water, 414 In quantity, and 
ag2 In quality, The colour of the waters was nut changed but 
both of them had depoſited u conſiderable quantity of earth, 
which was found adhering to the ſurfaces of the glaſs baſons in 
which the jars were inverted, As the baſons, however, were 
very thick, and conſequently had but little tranſparency, the ſodl - 
ment of the water was In « great meaſure deprived of the benefit 
of the ſun's light 1 the experiment was therefore repeated with 
the following variation: in a large eylindrieal jar of very Ane 
tranſparent glaſs, 10 Inches in diameter, and 1 inches high, 
filled with (pring-water, u conleal jar, 94 inches in diameter at 
the bottom, an contalning 344 inches, wus Inverted, and the 
whole expoſed to the ſun for twenty-one days. Little alr was 
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any plant during the whole night, eould | 


Furnifhed till the feventh day, When the liquor affumed @ greevith 
eaſt j and @ fine fie fediment of the fame colour, the green 
matter of D. Priefiley, beginning ts He firmed on the butturny 
ar Was generated in abundance, and was Furnithed In pretty large 
quantities the eighteenth, when t * eaſed, The wh 
amounted to 49 eyble inehes, and the quality 313, 

Wir Benjamin Thompfon vbferves, that as he never was 
thoroughly fariefied with the epiniun of Dy, In enhaufſs, that the 
dephlngifiicated ar was ee In the veſſels of the plant, he 
found his doubts rather eantirmed than diminiſhed by vxperiments 
"That the freſh leaves of certain vegetables ſays he) expoſed In 
water tu the ſun's rays, cauſe a certain « — f you Ar in be 
produced, is a fact Which has been put be ana all doubt t but it 
does nut appear do me by any means (4 clearly proved, that this 
alr is elaborated in the plant by the powers of vegetation | phlo= 
. ur fixed alt being treu ved by the plant as ford, and the 

ephlogiſieated alt rejefted ay ph excrement i for, beffdes that, 
many other ſubſtances, and in which no elaboration of elreulation 
ear poſſibly be ſuppoſed to take place, eauſe the water, In which 
they ate expoſed ty the ation of the Night, to yield dephlogi/t= 
cated ar as well as plants, and even in much greater quantities, 
and of 4 more eminent quality, The elrenmtances of the leaves 
vf « vegetable, which, accuſtomed to grow In ar, are ſeparated 
from Its ſtem, and confined in water, are fo unnatural, that Bean 
nut eoncelve that they can performthe fame FinAions In fue dif 
ferent fituations, Among many facts which have been brought 
in ſupport of the received opinion uf the elaboration of alr in the 
veſſels of plants, there Is one upon which great firef+ is laid, 
which, 1 think; requires further examination, The froth healthy 
lvaves of vegetables, foparated from the plant, and expoſed tn 
water to the action of the fun's rays, appear, by all the experl- 
ments which have hitherto een made, to furniſh ale only for 
(hort me., Aﬀey a day of two, the leaves, ehangly- colour, evale 
to yield alr, ne has been conceived to arlfe from the powers 
of vegetation belng deſtroyed, or, In other words, the death of 
the plant i and from hence It has been Inferred, with forme de» 
pree of plauſibility, not only that the loaves actually retained thele 
vegetative powers for ſome tle after they were ſeparated from 
thelr Nock, but that It was In conſequence of the exertion of thoſe 
AN. that the alr yielded in the experiment was produced, 

ut I have found, that, though the leaves, expoſedFin water to 
the "gt, actually do ceaſe to furniſh alr after a certain time, vet 
that they regain this power after a ſhort Ivterval, when they fur- 
niſh (or rather eauſe the water to furniſh) more, and alf{ better, 
alr than at firſt ; which can hardly be accounted for upon the (up- 
poſition that the air Is elaborated in the veſſels of the pla ts. 

On making other trials with leaves immerſed In water already 
green, and prepared to yield dephlogiſtieated alr, It was found 
that they roduced alr In great quantity but our author Is of 
opinion, that all the appearances may be ſolved, by ſuppoſing that 
the alr was produced in the maſs of water by the green matter 
and that the leaves, fk, Ke, did no more than 1 In making 
its eſcape, by affording a convenient ſurface to which It enuld at- 


tach Itſelf, in order tu collect together, and aſſume its elaſtic form, 


Thus we fee, that nature is provided with abundant reſources for 
the ſupplying of this pure part of the atmoſphere which is ſub- 
ject to ſuch continual waſte j and there |» not the leaſt doubt, 
that, in a great number of caſes, the light of the ſun produces 
pure alt from water as well as from vegetables, Tt is probable, 
alſo, that even the waters of the ocean contribute towards this 
ſalutary purpoſe f as Dr. Dobſon, of Liverpuol, found, that ſea 
water contained alr ſuperior In quality to that of the atmoſphere, 
As dephlogiſticated ale Is Found to ſupport animal life for a much 
longer time than common alr, It has been ſuppoſed that It might 
anſwer valuable purpoſes In medicine, provided = cheap mo- 
thod of proguring | t In large quantities could be projected, 
With this view, Mr. Cavallo propoſes to düfte It from nltre, 
with « Rrong heat, 

** Propertiet of DepblogiMieated Air The kind of alr 
poſſeſſes fume of the properties of eommon alr in a very eminent 
degree, but Is deflelent In others. Thoſe In which t excels are 
the ſupport of flame and of animal Nie It Is equally elaftie, oy 
rather more ſu, than common alr 4; as It kewife exceeds It a Vittle In 
—.— gravity, the proportion betwixt It gnd & mmon ale being 
that of 160 tv 194, On Introducing « Habs candle Into dephlo- 

Iſtleated alr, the flame not oy grows larger, but becomes exeeced- 
lg bright and when the alr is very pure, the eundle burns with 
a Tnokling nolſe, as if the alr contained (forngleombultible mat» 
ter, at the ſame time that the wax or tallow waſtes ſurpriſingly 
faſt, The heat of the flame le in proportion to Its light, If wo 
fill a bladder with dephlogiſticated alr, and then faſten to Its neck 
a glaſs tube, whoſe aperture is drawn to a fine point, the dephlo- 

ieated alr, if driven out by preſſing the bladder, will augment 

the heat of a candle to ſuch « degree, that, If = (mall bits of 
metal, placed on a plece of charebal, be held in the apex of the 
flame, they will almoſt Inſtantly be melted, Even grains of plating 
may by this means be melted; and in a large fire there is no 
doubt that the effefts of burning mirrors might be equalled, On 
mixing dephlogiſticated and Inflammable alr together, an explo- 
ion takes lace as on mixing common and iInflammable air, but 
with — greater violence, If an ounce vial, which, for — 
pur pole, 
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purpoſe, ſhould be very firong, be filled with a little more than one 
third of dephlogiſticated,- and the reſt inflammable, alr, and the 
flame of a candle preſented to Its mouth, it will explode nearly 
as loud as a ſmall piſtol, All phlogiſtie proceſſes are promoted 
much better by dephlogiſticated than common alr, Dr, Prieſtley 
put « quantity of pyrophorus into one of the ſmall jars uſed for 
making experiments _ alr in quickſilver ; then filling up the 
veſſel with that fluid, he inverted it in a baſon of the ſame, and 
threw. in dephlogiſticated air at different times, It always oc- 
caſioned a ſudden and vehement accenſion, like the flaſhing of 
gunpowder, and the air was greatly diminiſhed, 
ephlogiſticated air is much inferior to that of the common 
atmoſphere in ſupporting vegetable life. This has been aſcer- 
tained by the experiments of Dr. Prieſtley, Mr. Fontana, Mr. 
Scheele, Dr. Ingenhouſz, &c. Dr. Prieſtley took three {prigs of 
mint, and having put all the roots into vials containing the ſame 
ump-water which had been for ſome time expoſed to the atmo- 
phere, introduced one of them into a jar of dephlogiſticited air, 
- another into a jar of common air, and a third into that which had 
been phlogiſticated with nitrous air ſeveral months before, and in 
ſuch a ſtate, that one meaſure of it, and one of nitrous air, oc- 
cupied the ſpace of 14 meaſures. This was done in April; 
and on examining them on the 12th of May following, it was 
found that the plant in phlogiſticated air had grown remarkably, 
much better than that in common air; while the plant in dephlo- 
giſticated air had a very ſickly appearance. Examining them on 
the 26th of the ſame month, the appearance continued nearly as 
before; but it was now found, that, though the plant in phlo- 
giſticated air had grown ſo well, the air was not ſenſibly improved 
by it, though the dephlogiſticated air was injured by the plant 
which grew in it. 
85 3. Of the Compoſition of Dephlegiſticated Air, —After a va- 
riety of experiments, it is concluded, by the moſt celebrated phi- 
loſophers and chymiſts, That dephlogiſticated air is one of the 
conſtituent ard elementary parts of water, inflammable air being 
the other : though the pla on is ſtill conteſted by ſome foreign 
chymiſts. | 
he whole of Doctor Prieſtley's opinions on the component 
parts of this kind of air are ſummed up in the following ſen- 
tence in his Obſervations relating to Theory, © The only kind of 
air that is thought to be properly elementary, and to conſiſt of a 
ſimple ſubſtance, is dephlogiſticated air; with the addition at 
leaſt of the principle of heat, concerning which we know very 
little; and as it is not probable that this adds any thing to the 
weight of bodies, it can _ be called an element in their com- 
poſition. Dephlogiſticated air appears to be one of the elements 
of water, of fixed air, of all the acids, and many other ſubſtan- 
ces, Which, till lately, have been thought to be ſimple. 

The experiments of the French philoſophers were of the ſame 
nature with thoſe of Mr. Cavendiſh, but conducted on a larger 
ſcale. The inference drawn from them was the ſame with that 
already mentioned, viz. that dephlogiſticated and inflammable 
air, in all caſes, are the two conſtituent parts of water, This 
opinion is adopted by Mr. Kirwan, in his Treatiſe en Phlogifton, 
« The experiments of Mr Cavendiſh, and of Mr. Monge (ſays 
he) appear to me to leave no wum to doubt, that, When very 

ure dephlogiſticated and inflammable alt are Inflamed, the pro- 

Jad Is mere water for when theſe alts are employed in the 

per proportion, only 6.64 of the mixture of both airs retains 

ts aerlal form. Now it Jes Impoſſible to ſuppoſe that all the 

water obtained pre-exiſted In thefe alrs 4 that le, that forty-ulne 
rs In fifty were mere water, | 

Nutwithſtan Ing theſe pofitlve eoneluflons, however, by ſume 
of the moſt reſpectable names in this evuntry, the evidences a- 
duced have been unſatisfactory to forme French chymilts, who 
maintain, that Mefſty Cavendiſh, — and Kirwan, are 
totally miſtaken with regard to the prody lun of water from 
dephlogiſtiented and Inflammable alr, contending, that the water 
obtained had previouſly exiſted In the ar, and was not origl- 
- nally produced In the operation, 

SECT, IV. Q PhlagiMieated Air. 

The univerſal prejudice In favour of the exiſtence of that prin» 
elple named phlogiſton, firſt ſuggeſted by Stahl, gave riſe, on the 
firſt appearance of Dr. Prieſtley's diſcoveries, to d theory, con- 
cerning the ation of this ſubſtance — alr, and other bodles. 
As It has heen obſerved, that alr was diminiſhed In ſome caſes at 
leaſt, by burning, univerſally by reſpiration, and by ſome other 

roceſſes, It was Imagined that phlogiſton was a body of ſuch a 
f ular nature, that, when mixed with alr, it always diminiſhed 
its bulk, inſtead of enlarging it, which might have been more 
naturally expected from the mixture of any vapour whatever, 
It was alſo ſuppoſed by ſome, that the phlogiſton was not only 
entirely devoid of gravity, but that It was a principle of poſitive 
levity ; ſo that the abſolute weight of bodies was diminiſhed b 
an union with it, and augmented when it was expelled, thoug 
their ſpecific gravity was diminiſhed, Various other ſurpriſing 

rties were attributed to phlogiſton ; ſuch as that of giving 
elaſticity to air, conſtituting flame by a chymical combination 
with air, &, Its emiſſion into the rr was ſuppoſed to 
be always attended with a diminution of air ; and therefore, all 
Proceſſes in which air was diminiſhed, and become noxious, 
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ſuch as that by liver of ſulphur, a mixture of Iron fllngs and 
brimſtone, &. were called phlogiſtie proceſſes. Reſpiration of 
animals was taken Into the fame account ; but neither In this, or 
In combuſtion, was It allowed that any kind of vital ſpirit was ab- 
ſorbed by the blood, or ſeparated from the alr by the burning bo- 
dy, On the contrary, It was ſtrenuouſly argued, that all this 
was performed by the emiſſion of phlogiſton from the lungs, or 
the inflamed ſubſtance, which depraved the alr, and diminiſhed 
it in bulk ; and as all air was ſuppoſed to contain phlogiſton, it 
was likewiſe imagined, that, in all caſes where alr was mended, 
as by the growing of vegetables, or agitation in water, the emen. 
dation was accompliſhed, not by the emiſſion of any thing into 
the atmoſphere, but by the mere abſorption of phlogiſton. In 
other reſpects, this ſubſtance was thought to be an exceedingly 
powerful principle in nature ; the light of the ſun itſelf, and the 
electrie fAuid, being ſaid to be modifications of it, the different 
kinds of airs to be phlogiſtic vapours, &. ſo that the whole ſy. 
tem of nature ſeemed ready to be abſorbed by it at once, 

The formidable powers of this principle were firſt checked by 
the diſcoverics of Mr."Lavoiſier, though the latter erred equally 
on the contrary fide ; and, not content with keeping the phlo- 
giſtic principle within due bounds, would needs deny its exiſt. 
ence altogethcr. In a treatiſe, publiſhed in the year bo by + he 
firſt impugns Dr. Prieſtley's theory of reſpiration, and denies 
that „ the reſpiration of animals has the ny of phlogiſti- 
cating air in a manner ſimilar to what is effected by the calcina- 
tion of metals, and many other chymical proceſſes ; and that it 
ceaſes not to be reſpirable till the inſtant when it becomes ſur- 
charged, or at leaſt ſaturated, with phlogiſton.“ 

From theſe experiments, and many others ſimilar, it appears 
that the doctrine of phlogiſton had been carried too far by Dr. 
Prieſtley, and other Britiſh — and that the air conſiſts 
of two kinds of fluids ; one pe ectly ſalutary, and friendly in 
the, higheſt degree to animal life ; the other altogether unfit for 
it, Theſe two appear incapable of being converted directly into 
one another by any proceſs, natural or artificial : for though both 
are deſtructible, yet they are always converted into other ſub- 


ſtances ; from which, indeed, either the one or the other may 


be extracted at pleaſure, by employing the proper methods, 
The other properties of it are, that it is extremely fatal to ani- 
mal life, and friendly to that of vegetables, infomuch that it is 
now generally bclieved to be the true and proper nouriſhment of 
the latter. It ſeems to exiſt originally, in a very large quantity, 
in our atmoſphere. It may be ſeparated from the common maſs 
of air by combuſtion, by reſpiration, by putrefaQion, and in 
ſhort, by ever —— of phlogiſtie proceſs ; neither is there any 
other ſpecies of air but what may be converted into this by means 
of fire, dephlogiſticated air alone gn 
Phlogiſticated air is now generally believed to be a combination 
of the nitrous acid with phlogiſton ; and that, in its gradual pro- 
greſs towards this, which is its ultimate ſtage, it Arſt aſſumes the 
character of 2 nitrous acid g then of nitrous alt, in 
which it readily — with its phlogiſton to the atmoſphere, or 
rather tu the dephlogiſticated part of it ; and, laſtly, it becomes 
[vg © ang alr, in which the union betwixt the prineiples is 


ſirongs that it cannot be broken by ſimple expoſure to dephls- 


giſticated alr without heat though the experiments of Mr. Ca- 
vendifh ſhow, that this may be done by means of the elefrle 
ſpark, which produces the moſt violent heat we ean Imagine. 
It muſt he remembered, that the common alt conſiſts of one 
part of dephlogiſticated, and four of phlogiſtieated alr j fv that 


a mixture of Ave parts of pure dephlogiſticated alr, and three of 


common alr, 1s the ſame t ing 6 4 mixture of feven parts of de- 
phlogiflented alr with three of phlogiMMieated, 

Av far as the experiments r publiſher extend, we ſeareely 
know more of the nature of the 11 part of the atmo+ 
(phere, than that it Is not diminiſhed by ime water, eguſſſe al- 
kalls, of nitrous wir; that Tt bs unfit te Fupport fire, or malntaln 
life In animals and that Its (peotfie gravity Is not much lefs than 


that of common ulr 1 ſo that, though the nitrous eld, by being. 
pro- 


unlted to phlagiſton, de converted into alr poſſeſſed of the 
portles 4 and, conſe 1 though It was reaſonable to ſuppoſe, 
that part at leaſt of the phlog]Meuted alr of the atmoſphere con- 
fiſts of this geld united to phlugiſton ; yet It might be falrly doubted 
whether the whole Is of this kind, or whether there are not, In 
reality, many different ſubſtances confounded by us under the 
name of phlogiſticated alr, 
SECT. V. Of Fixed Air. 

This kind of alr was firſt diſcovered by Van Helmont, who 
gave it the name of gar /ylveftre, from its being emitted in great 
yon by burning charcoal, Subſequent diſcoveries ſhowed, 
that a fluid of the ſame kind was plentifully produced by ferment- 
ing liquor, in almoſt every kind of combuſtion, and naturally 

nerated in a vaſt quantity in mines and coal-pits, where It is 

nown by the name of the choat-damp ; that It exiſts In a con- 


. crete ſtate, in alkaline ſalts, chalk, lime-ſtone, the ſhells of 


marine animals, magneſia alba, &. in a very In - 
tion, conſtituting one half, and ſometimes r 


weight; and that it might always be extracted from the at- 
phere, in unlimited quantity, by 2 certain ſubſtances 
to it. On examining the nature of this fl 
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, it was found ſo 
manifeſtly 
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manifeſtly geld, that It has now obtained u ptaco among theſe 
_ under the name of aerial acid or, more _ rly, 
cretacroncacid, from Its being contained In greatquantlities nchal 
as has been already montloned. Fixed ale Is the heavieſt of all 
nently elaſtic Aulds, excepting thoſe derived from the mi- 
neral acids, Mer. Kirwan determines It to be to common alr as 
1500 to 1000, the barometer being at 29.85, the thermometer at 
64, and the fixed air being extracted from calcareous ſpar, by ma- 
rine acid, whoſe ſpecific gravity was 1.0145, He obſerves, how. 
ever, that thqughthis air was obtained in the drieſt manner poſſible, 
and that the globe which contained it appeared perfectly free from 
moiſture, yet, when carried into a room 27 degrees colder, the 
infide of the globe was covered with dew, which ſoon formed vi- 
fible drops. In its concrete ſtate, fixed air is one of the heavieſt 
bodies in nature. Mr. Kirwan, in the 71 volume of the Philoſo- 
ical TranſaQions, gives an account of his ingenious method of 
finding the ſpecific gravity of fixed .air in its fixed ſtate, when 
combined with calcareous earth ; from which it appears, that fixed 
air, in that fate, is igiouſly concentrated, and, were it 
poſſible to exiſt by itſelf in that concentrated ſtate, it would be 
the heavieſt body known, gold and platina. excepted. Fixed air 
differs conſiderably in its ies from the airs already mention- 
ed, Its acidity is manifeſt to the taſte, and ſtill more from its 
neutralizing both fixed and volatile alkalis ; which it will do in 
ſuch a manner as not only to deſtroy their cauſticity, but to give 
them a manifeſtly acid taſte, and will moreover enable them to 
*form cryſtals of a neutral or acidulous ſalt. It has a confiderable 
antiſeptic power, and will even check the putrefaction of animal 
ſubſtances ; though it has been obſerved, that in this caſe it acts 
only by abſorbing the putrid effluvia already emitted from the body, 
and becomes itſelf very offenſive, while it ſweetens the other. 
When taken into the lungs, it is equally poiſonous with phlogiſ- 
ticated or any other noxious air, and extinguiſhes flame as effec- 
tually ; but, when mixed with dephlogiſticated air, may be inſpired 
without any danger, and even in its pure ſtate may be ſwallowed 
in large quantities, not only without danger, but with the moſt ſa- 
lutary effects in ſome diſeaſes, whence it has now become an ar- 
ticle of the Materia Medica, As an acid it ſtands in the loweſt 
rank, being expelled from alkalis by every other ; though it is ca- 
ble of ſeparating oils, ſulphur, and the colouring matter of 
uſſian blue, from the ſubſtances with which they are combined. 
In conſidering this ſubjeR farther, it occurred to Dr. Prieſtley, that 
his experiments, in which charcoal was uſed, lay open to an objec- 
tion, that ſince dry wood, and imperfectly made charcoal, yield fixed 
air, it might be ſaid, that all the elements of fixed air are contained 
in charcual ; and though this ſubſtance alone, even with the aſſiſtance 


. of water, will not yield fixed air, this might be effected by treating 


it with other ſubſtances without their imparting any thing to it ; 
— as the inflammable air procured from charcoal by means 
water, appears to contain fixed air when decompoſed with the 
dephlogiſticated kind. In order to expel all the fixed air from 
chareval, he made a quantity of it from dry oak, and pounding it 
while hot, inſtantly mixed four meaſures uf it w th one of red preci- 
pitatey and putting them into an earthen retort, got, with a heat 
no greater than what was ſufficient to revive the mereury, a large 
wantity of alt, half of which was fixed. After warde the propur= 
tion of Axed alr was lefs, and atlaſt no Aixed alt at all was obtained | 
but as the reſſduum was worſe than the common atmoſphere, he le 
thenee Inelined to believe, notwithſtanding Mr. Cavendiſh's en- 
periments, that phlogiſticated alr may be compoſed of phlogiſton 


m red precipitate mixed with 
weblth mineral with Iron Alings 
and from the black powder Into which rereury mixed with lea 
Is eafily converted, In this laft cafe the Docter fuppofer that 
the fixed alr was I from the gephfag fegte kind abfurberd 

the metals and the phlogifton of the lead g and this de conflemed 
by an bfr vate that the fAixed alr always enmen firſt In the pro. 
coſy, when the phlogitun |» moſt ny parated, but afterwards 
the produce becomes quite pure and dephlagiMoated, In —_— 
Ing, however, to Inereaſe the quantity of fixed alr by heating 
thle black powder in og alr, he found only an aug» 
mentation of the quantity of dephlagiMieated alr, and that of the 
reſt 'kind, That dep logiſicated alr actually enters Into the 
compoſition of the fixed alr, |» evident from the welght of the lat- 
ter, which far exceeds that of the eharcoal diſperſed In the proceſs, 
For, In an experiment made, the welght of the fixed alr produced 
was 4:95 * n. Conſequently, ſuppoſing the charcoal to be 
hol q phlogiſton, as it le very nearly ſo, fixed alr may bo ſald to 
conſiſt of 3:45 (wy dephlogiſticated alr, and 1.5 of phlogiſton ; 
fo that the dephlogiſticated alr le more than three times the —— 
tion of phlogiſton In it. I muſt not conclude (ſays the ) 
without obſerving, that, in ono experiment, I never failed to produce 
fixed alr It Is not eafy to ſee how one of its ſuppoſed ele- 
ments, v ſticated alr, could enter into it, This is by 
heating iron in vitriolic acid alr. In one of theſe experiments, four 
ounce meaſures of the vitriolic acid alr were reduced to 0.65 of an 
ounce meaſure ; and of the quantity loſt three and an half meaſures 
were fixed alr abſorbed by lime water, and the remainder weakly 
' os "4" Bhs x regard to the quantity of fixed air which may 
0. LL * 


braſe nge with wine, ft 


| be expelled from different ſubſtances, Dr. Prieſtley obſerves, that; 


from ſeven ounces of whiting, the pureſt calcareous ſubſtance we 
are aequainted with, he expelled by heat 630 ounce meaſures of 
alr ; by which means the whiting was reduced to four ounces, 
One third of this was ſomewhat plogiſticated, the ſtandard being 
1,36 and 1,41, Repeating the experiment, he obtained 440 ounee- 
Meaſures of alr from ſix ounces of whiting ; about one half of 
which was fixed alr, and the remainder of the ſtandard of 1.4, 
On moiſtening ſome calcined whiting with water impregnated 
with vitriolic acid air, he obtained o ounce-meaſures ; of which 
the firſt portion were three fourths fixed air, and the ſtandard of 
the reſiduum 1.5 ; the latter had leſs fixed air, and the ſtandard of 
the refiduum Was 1.44. | 


SECT. VI. Inflammable fir. 


We owe the knowledge of the exiſtence, and of fome remark- 
able ies, of this air, to Mr. Cavendiſh, by whom they were 
firſt publiſhed in 1767. Its effects, however, had long before 
been fatally experienced by miners ; in whoſe ſubterraneous habi- 
tations it is often colleQed in ſuch quantities as to produce the moſt 
dreadful effects. It is produced in abundanee from putrid animal 
and vegetable ſubſtances; and, in general, by all thoſe which part 
with their —— eaſily. Being much lighter than common 
air, it always riſes to the top of thoſe places where it is generated; 
ſo that it cannot be confined except in ſome vaulted place, but al- 
ways ſtrives to aſcend and mix with the atmoſphere. By itſelf it 
is very noxious, and will inſtantly put an end to animal life ; but 
when mixed with atmoſpherical air, may be breathed in a much 
— quantity than fixed air. Its great inflammability in this 

ate, however, renders it very dangerous to bring any lights, or 
even to ſtrike a flint with ſteel, in thoſe places where it abounds. 
Bur this only takes place when the inflammable air is mixed with 
common atmoſpherical, or with dephlogiſticared air; in which caſe, 
the exploſion is much more violent than the former; for pure in- 
flammable air extinguiſhes flame as effeQually as fixed or phlogiſ- 
ticated air. Beſides the ſubterrancous places already mentioned, 
this kind of air is found in ditches ; over the ſurface of putrid wa- 
ters, out of which it eſcapes ; in burying-places, in houſes of of- 
fice, where putrid animal and vegetable matters are accumulated ; 
and may, by ſtanding or boiling, be extracted from the waters of 
moſt lakes and rivers, eſpecially thoſe in which great quantities of 
fermenting and putrefying matters are thrown : and as putrefac- 
tion thus ſeems to be the principal ſource of - inflammable air, it 
thence happens, that much more of it is produced in warm than 
in cold climates. In thoſe countries, we are informed by Dr. 
Franklin, that if the mud at the bottom of « pond be well ſtirred, 
and a lighted candle brought near to the ſurface of the water im- 
mediately after, a flame will inſtantly ſpread a conſiderable way 
over the water, from the aſcenſion of the inflammable air, affording 
a very curious ſpectaele in the night-time. In colder climates, the 
generation of inflammable air is not ſo plentiful as to produce this 
2 —— nevertheleſs, Mr. Cavallo informs us, that it may 
plentifully procured in the following manner, in all the puns 
about London, „ Fill-a wide-mouthed bottle with the water of 
the = and keep it Inverted therein g then, with a ſtlek, ir the 
mud at the bottom of the py juſt under the inverted buttle, (i 
as to let the bubbles of alr which come out of it enter lutu the 
bottle g which alt is Inflammable. When by this (irring the mul 
In various places; and catching the alt In the bottle ntl this fs 
fled, a erk of glaſs ſtopper mult be put over it whilft (Nanding in 
water | and then the bottle muſt be taken home, in order to en- 
amine the contained Inflammable Auld at lelfure:“ 

The great quantity of Inflammable ar produced In warm ell 
mates han geen geeallun to fore — 10 fuppoſy, that lt 
may poſſibly have fome hare In produeing eertaln atmotpherieal 
meteors, The weak lightnings without any exploſion, which are 
ſumetſimes pereeived near the hortsan tn forene weather, are by 
them conjectured to proceed from Inflimmable air fred by eledtrly 
exploſions In the atmoſphere, Mr. Volta ſuppoſes that the {pres 
alu are ovonfluned by the Inflammable ar which proceeds from 
marſhy grounds, and de ſet on fire by eleQtrlo (parks but theſs 

henomena ean be accounted for In a more probable manner 

m the aQlon of the electrle Auld Iffelf. This kind of alr ly 
more common than any of the other noxlous airs ; for there le 
hardly any Inflammable ſubſtance on earth nut of which it may 
not be extracted by one means or other. The fluids, however, 
which go by the general name of inflammadle air, have ſcarce any 
other property In common to them all, beſides thoſe of Inflamma- 
bility, and being ſpecifically lighter than the common atmoſphe- 
rical alr, In other reſpedts, the differences between them are very 
conſiderable. The ſmell, weight, power of burning, of preſerving 
their properties, and the phenomena attending thelr combuſtion, 
are by no means the ſame in them all ; ſome burning in an explo- 
five manner; others quietly, and with a lambent flame of a white 
or blue colour, It is, however, neceſſary to make a proper diſtine- 
tion between an inflanmable elaſtic fluid or inflammable gas, 
which may be properly called fo, and that which is evidently m 
by combining an inflammable ſubſtance with common air; which _ 
dein eaſily f rable from the air, leaves that fluid in the ſtate it 

was before. I hus a drop of _ put into a quantity of common 
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air, mixes itſelf with it, and takes fire on the approach of flame; like 
a mixture of inffammable and common air; but, if the alt to which 
ether is added be waſhed in water, the latter is ſonn ſeparated from 
it, Common alt becomes alſo Inflammeble by being tranſmitted 
through ſeveral effential oils 4 and thus the alt contiguous ty the 
plant called Fru, becomes inflammable in ealm and hot wen. 
ther, by the emiſſion of Its Inflammable alt. 

By heat alone, a conſiderable quantity of this kind of alr may 
be extracted from moſt Inflimmable ſubſtances, and even From 
forme if the metals, DF. Hales obtained Inflammable alr by im- 
ply aiming was, pitch, amber, evals, peaſe, and oyſter ſhells | 
and Mr, Pena informs us, that he obtained a eonfiderable 
— Inflammable alr from fpathofe Iron, by the action of 

re only applied to it In a matrafs, Dr Prieftley, however, ch. 
tained It from a vaſt number of other fubſtaners, by diftiliing them 
in gun barrel; to the extremity of which was luted a tobaren 

pe, or (mall glafs tube, with a flaceld bladder tied on the end, 

le ubſerves, that the heat mult be ſuddenly applied, in „reer £9 
get a con(\dorable quantity of alr from theſe ſubſtances, 4 Nut- 
withſtanding (ſays * the ſame care be taken in luting, and in 
every other reſpec}, fix, or even ten times more alr may be got 
by a ſudden heat than by a flow one, though the heat that ie laſt 
upplied be as Intenſe as that which was applied ſuddenly, A bit 
of dry oak, weighing about twelve grains, will generally yield a 
ſheep's bladder full of inflammable alr with a briſk heat, when 
it will only yield two or three ounce meaſures if the ſame heat be 
applied gradually.“ When he wanted to extract inflammable alr 
from metals, a glaſs was uſed, the focus of which afforded a more 
intenſe heat than any furnace he could apply : and in this way he 
obtained inflammable air from ſeveral . as iron, braſs, and 
tin: but with the metallic calces he had no ſucceſs, 

« With reſpect to inflammable air (ſays Dr. Prieſtley) I have 
obſerved, that when ſufficient care is taken to free it from any acid 
vapour that may be accidentally contained in it, it is not in the 
ſmalleſt degree affected by a mixture of alkaline air. On the 
whole, therefore, I have at preſent no doubt, but that pure in- 
flammable air, though it certainly contains water, does not neceſ- 
farily contain any acid: yet an acid vapour may be caſily diffuſed 
through it, and may perhaps, in many caſes, be obſtinately retained 
by it, as no kind of air ſeems to be capable of ſo great a variety of 
impregnations as inflammable air is.“ 

f n his analyſis of different kinds of inflammable air, the Doctor 
obſerves, that the difference moſt commonly perceived is, that 
ſome of them burn with a lambent flame, ſometimes white, ſome- 
times yellow, and ſometimes blue; while another kind always 
burns with an exptoſion, making more or leſs of a report when a 
lighted candle is dipped into a jar filled with it. The inflammable 
air extracted from metals by means of acids is of this laſt kind; 
and that from wood, coal, or other inflammable ſubſtances, b 
means of heat, belongs to the former. It has alſo been obſerved, 
that theſe kinds of inflammable air have different ſpecific gravi- 
ties: the pureſt, or that which is extracted from iron, &c. being 
about ten times as light as common air; but ſome of the other 
kinds not more than twice as light, 

There is an aſtoniſhing variety in the different kinds of inflam- 
mable air, the cauſe of which is very imperfeAly known. The 
lighteſt, and therefore probably the pureſt kind, ſeems to conſiſt 
of phlogiſton, and water only. But it is probable that o//, and 
that of different kinds, may be held in ſolution in ſeveral of them, 
and be the reaſon of their burning with a lambent flame, and 
alſo of their being ſo readily reſolved into fixed air when they 
are decompoſed 5 dephlogiſticated air. When inflammable and 
dephlogiſticated air are burned together, the weight of the water 
roduced is ſeldom or ever found quite equal to that of both 
inds of air. May not the light, therefore, emitted from the 
flame, be part of the phlogiſton of the inflammable air united to 
the 2 of heat? And as light accompanies the electrie 
ſpark, may not this alſo be the real accenſion of ſome phlogiſtic 
matter, though it is not eaſy to find the ſource of it? . 

The French chymiſts, who deny the exiſtence of phlogiſton, 
are of opinion, that inflammable air is a ſimple uncompounded 
element but for a more full diſcuſſion of this ſubject, ſee the 
Article PHLOG18TON, 

Inflummable alr is abſorbed by water in conſiderable quantity, 
but by the * of heat may be expelled again ln equal 
quantity, By agltatlon In water Dr, Prieſtley was formerly of 
opinion that this kind of alr might be rendered as good as com- 
mon alr ; but this undoubtedly proceeds from the atmoſpherical 
at tranſmitted by the water, as Is the caſe with phlogiſticated alr, 
After a quantity of water, which had abſorbed as much Inflam- 
mable alr as It could, had been ſuffered to ſtand a month, It was 
papelied by heat, and found to be as err as ever, 
"The water, after the proceſs, depoſited « kind of filmy matter, 
which he ſuppoſed to be the eatth of the metal that had 
ployed in — it, 

Plants in general grow tolerably well In inflammable alr, and 
the willow N ant has been obſerved to abſorb great quantities of 
it, Its Inflammabllity ſe not diminiſhed by the putrefactlon of 
animal ſubltances, not does thelr putrefaRtion ſeem to be retarde 
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by it, Animals @nfined in it are killed almoſt as ſoon as in fixed 
alt : but inſeAs; which can live a conſiderable time in phlogiſti. 
cated alt, live alſo « conſiderable time in this kind of alt ; but at 
laſt they beevme totrpid; and appear to be dead, though th will 
ſtill recover if temovec into the open alt, My. Cavallo relates, 
that the Abbe Fontana, having filled a large bladder with iInflam. 
mable alt, began ts breathe It In his preſence after having mads 
a very \ expiration, in which eaſe the effects are moſt pu: 
erful, The frft inspiration produced a ou —_— In his 
lunge, the feeond made him look wy pale, and the third was 
fearve aveompliſhed when he fell on his knees through weaknefs, 
Birds and fall quarrupeds, Inclofed In mall veſſels of this ay, 
died after a very few Inſpirations. The Inflammability of this 
—＋ of alr has given oeeaflon to various projects evneerning it | 
teh as that of employing It to give light and heat; and lamps 
have been deforibed, which may be lighted by the eleQrle (park 
in the night time, By Its means alſo very pretty artiflelal fires 
are made, with glaſs tubes bent In various directions, and plereed 
with a great number of (mall. apertures, 
Is Introduced into theſe tubes, from a bladder filled with that ff 
and fitted with a copper cock, When the bladder Is preſſed, the 
inflammable alr, being made to paſs into the tube, Iſſues out of 
all the (mall apertures, and is ſet on fire by a lighted taper, None 
of theſe contrivances, however, have ever been applied to any uſe ; 


and the ſcheme of Mr, Volta, who 1 to ſubſtitute Its ex- 
ou 


ploſive force inſtead of gunpowder, is found inſufficient, on ac- 
count of the weakneſs of the exploſion, except when the two airs 
are fired in very great — which would be incompatible 
with the ſmall bulk neceſſary for warlike engines. 


SECT. VII. Sulphurated Inflammable Air. 


Dr. Prieſtley diſcovered the properties of this kind of air by 
means of red hot tubes: Having, among other experiments, treated 
manganeſe in this manner, by ſtopping one end of the heated tube 
with a cork before the ſteam was applied, he received forty ounce- 
meaſures of air, of which one fixth was fixed air, and the reſt of 
the ſtandard of 1.7, lambently inflammable. Having then open- 


ed the other end of the tube, in order to admit the ſteam, air was 


produced more copiouſly than before. Of fifty ounces of this 
air, one ſeventh was fixed, and the reſt of the ſtandard of 1.8, 
exploſively inflammable. The laſt portions were very turbid ; 
and the ſcent, eſpecially that of the laſt portion, was very ſulphu- 
reous, — water of a very dare eolour, by depolking in it 
a quantity of blackiſh water. owever, the air itſelf became pre- 
ſently tranſparent, and had no other appearance than that of an 
other kind of air. On looking at the jar in about ten minutes af- 
ter, it was quite black and opaque ; fo that nothing could be ſeen 
in the inſide of it. Filling afterwards another jar with the ſame 
kind of air, in order to obſerve the progreſs of this uncommon 
phenomenon, he found, that when the water was well ſubſided, 
black ſpecks began to appear in different places, and, extending 
themſelves in all directions, at length joined each other, till the 
whole jar was become perfectly black, and the glaſs opaque. 
When this was done, he transferred the air into another jar, and 
it ſoon produced a ſimilar effect upon this, though it never became 
ſo black as the jar in which it had been firſt received. It alſo fre- 
quently happened, that only the lower part of the jar would be- 
come black, as if the matter with which it was loaded had ke 
ſubſiding, though inviſibly, in the maſs of air, and occupied —— 
the lower regions, leaving the upper part entirely free from it. 
On expoſing to the open air the veſſels thus turned black, the 
colour _m_ diſappeared, and a yellow or brown incruſtation 
was left upon it, The ſame change took place when the veſſels 
were inverted in water, in order to obſerve the alteration of the 
air within them ; but, on _—_— this air, no ſenſible cha 
was perceived, In ſome caſes, indeed, he thought the air 
was injured, but it was much leſs ſo than he had expected. Af- 
ter depoſiting the black matter, the alr fill retained Its ſulphu- 
— 9 and he did not imagine that it would ever leave it 
entirely, 

On trying other 2 of —— no air of this kind 
was obtained ; but ſome time after, having occaſion to make a 
large quantity of inflammable air, he uſed, inſtead of freſh jron, 
ſome that had been already melted in yitrivile geld alr. Diſſolv- 
ing this with « conſiderable quantity of freſh metal in diluted vi- 
trlolle geld, he found that the water In which the alr was received 
became very black, and depoſited more ſediment than had appeared 
In the experiment with the manganeſe. The jars were as black 
as ink, but became yellow on expoſure to the alt as before; ſo 
that there could be no doubt of its belng the ſame thing he had 
got before, On burning « — of It, this kind of alr ap- 
peared to contain ſome vitriolie acid, the balloon being filled with 
a very denſe white fume, which rendered the water ſenflbly aeld to 
the taſte, On decompoſing It with dephlogiſticated alr, however, 
he found the diminution exaRtly the ſame as when common lnflam- 
mable and dephlogiſticated air were uſed f ſo that it appeared to 
conta in neither more nor leſs phlogiſton than the other only there 
Was a ſmall quantity of fAixed alt produced; which ls never the caſo 
with common inflummable air from vitrlolle aeld and 1 0 
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and regulus of antimony, which are not ſoluble in the pure nitrous 


be obtained, Every metal, however, does not yield it in equal 
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$KCT. VItt. of Alhaline Air. 


wits procured by Dr. Prieſtley, in the beginning of his en- 

1 from — ſpirit of ſal-ammonine with quick-lime, 
ur the materlale from Which it is made. He did not at that time 

ſveute the diſcovery farther than by lmpregnating water with 
* by which means he ebuld make a much ſtronger alkaline ſplrlt 
than any to be met with ih the ſhops, His method of — 
jt was by Mixing one 4 of pounded fal- ammonlae with three part 
vf flacked lime j and for eum mog N the fame quantity 
of materials would laft a eonfiderable time. This kind of alr, when 

ve, de Inſtantiy fatal to animal Ife, and extingulfhes flame 
though, when mixed with common atmoſpherieal alr, It s Myhtly 
inflammable, and alfo medicinal In falntings and other eaſes vf de- 
bility, A candle dipped into a Jar of this ar Is extingulfhed, but 
uſt before the flame goes out, It le „ by the addition of ana- 
Ju flame of a pale yellow eolour, and fumetimes a weak flame 
reads for a conſiderable way, of even through the whole body of the 
alkaline ar. The elechrſe fourk taken In It appears of a red colour, 
very fpark taken In it augments Its bulk, and by degrees turns 
the whole Into Inflammable alr, It le remarkable that copper, 
which Is fo wy vorroded by the common volatile alkalls, is not 
affected by alkaline alr, The ſpecific gravity of this kind of alr is, 
by Mr, Kirwan, determined to be to that of common alr as 600 
to 1000 3; though, as he juſtly obſerves, this muſt differ very conſl- 
derably according to the quantity of moiſture it contains, 

In examining the — which attend the converſion of 
alkaline air Into the Inflammable kind, Dr. Prieſtley was induced 
to believe it was occaſioned hy heat alone, without the concurrence 
of light, The effects of the former were firſt perceived on heat- 
ing ſome ochre of iron in alkaline air; when, though the matter 
turned black, as in an incipient reduction of the metal, he found 
a conſiderable increaſe of quantity inſtead of decreaſe in the air, as 
he had expected ; and, on examining the quality of it, he found 
that it contained no fixed air, but was entirely inflammable, 
With ſcales of iron a ſimilar enlargement was perceived ; but in 
this wav he could never increafe the quantity to more than double 
that which had been originally employed ; and, even after this, the 
whole ſmelled ſtrongly of volatile alkali ; the iron had undergone 
no change. The Doctor now, concluding from theſe experiments 
that the change of alkaline into inflammable air was produced by 
this cauſe alone, proceeded to repeat experiments ; in all of which, 
however, with a — — as a ſtrong light was alſo con- 
cerned, he heated a quantity of alkaline air in a green glaſs retort, 
receiving in a glaſs tube, filled with water, all the air that could 
be expelled from it by heat. At firſt it was all abſorbed by the 
water, being merely alkaline air expelled by the rarefaction; but 
when the bulb of the retort became red-hot, he found that the 
bubbles driven out were not wholly abſorbed, and at laſt none of 
them were ſo, Theſe were altogether inflammable: ſo that no 
doubt remained of the change being produced by heat alone, with- 


out any intervention of light. 
SECT. IX. Of Nitrous Air. 


This kind of air is plentifully obtained in all caſes where the ni- 
trous acid is combined with phlogiſton : thus, when it is mixed 
with metals, or animal or vegetable ſubſtances, nitrous air is pro- 
duced in great quantities; but very ſparingly when treated with 
metallic calces, earths, or other matters which are ſaid to contain 
little or no phlogiſton. All the metals, excepting gold, platina, 


acid, yield nitrous air on being treated with it ; and even from 
theſe, when diſſolved in aqua regia, ſome quantity of this air may 


quantity, with equal facility, or equally good. Silver, copper, 
iron, braſs, biſmuth or nickel, when put into nitrous acid, yield 
this air in conſiderable quantity: mereury yields it but ſlowly 
without the application of heat, though no great degree of it is ne- 
ceſſary, Copper and iron, eſpecially the latter, require the acid 
to be cautiouſly applied on account of the violent emiſſion of fumes, 
Gold, platina, and regu) us of antimony, when put into aqua regia, 
yield nitrous alr pretty readily ; but lead yields it in ſmaller pro- 
rtlon than any other metal, and zinc does the ſame among the 
eml-metals, the elaſtic Auid produced from it being moſtly phlo- 
giſticated alr, In the production of this kind of air great differ- 
ences are perceived by a diverſity in the ſtrength of the geld. 
Thus, If we diffolve copper In frong nitrous geld, no nitrous alt 
Is produced, though the ſame materials will yield alr In rot 
quantity by the mere affuſſon of water to dilute the geld. This 
ls very properly explained by Dr. Prleſtley, from the property that 
the nitrous fed has of attraQting phlogiſton, which ls evident from 
what happens In the ſolutlun of mercury. 
In common experiments, no other 
than that produced by the efferveſcence [tſelf, 
uſed, which requires the application of ſume d 


of heat ls neceſſary 
except mercury 
of heat but 


when the metal expoſes a very great ſurface to the — as Is the | 


eaſe when the filings of the metal are uſed, the efferveſcence and 
production of nitrous alr are often! much quicker than can be con= 


0 
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It is ſome what colouted, owing to 4 little = prop nitrous acid; 
or to ſome ny — es which are carried up with It. Its ſcent 
reſembles that of nittous acid; or indeed is the very fame ; becauſe, 
In paſſing through the common alt to our noſtrils, It ls decompo- 
ſod, and converted Into nltrous aeld, Nitrous ait ſeems to be the 
moſt fatal to ahimal life of any. Even infects, which ean bear 
phlugiſticated and inflammable alt, generally die the moment they 
are put into t. Frogs, falls, and other animals which do not 
| reſpire very frequently, die In a few minutes, and generally do 
not recover even When taken put of this noxious fuld before they 
are dead. Plants perifh very foon In nitrous alr; and even In come 
mon alr ſaturated with nitrous alr ;_ filey informs us, 
that e though in general plants die almoſt Ira in water 
Impregnatec with nitrous Alt, ju In one eaſe of this kind, when 
the fuperfluous nitrous alr was Jet out under water, fo that no part 
of It was decompoſed in contact with the water, the plant grew In 
it remarkably well," 

One of the moſt remarkable properties of nitrous alr, ls Its al- 
minution with dephlogiſtieated al i by which means it hecames a 
teſt of the quantity of that kind of alr eantained in the atmoſphere, 
With pure dephlagiſticated alr, the diminution is almoſt ta nothing 
at the ſame time that ſame quantity of nitrous geld is re-produced 
by the decompoſition of the nitrous air : but as our atmoſphere le 
always mixed with a conſiderable quantity of phlogiſticated air, on 
which nitrous air has no effect, the diminution in this caſe Is ne- 
ver ſo conſiderable, Upon this principle the Eudiometer is con» 
ſtructed. Another very remarkable property of nitrous air is its 
ſtrong antiſeptic power : inſomuch that animal matter may, 2 its 
means, be preſerved for many months without corruption. This 
property, it was thought, might have been extremely uſeful on 
many occaſions ; but Dr. Prieſtley, after a number of experiments 
on the ſubject, concludes in the following manner. Nitrous air 
will indeed preſerve meat from putrefaQtion ; but after long keep- 
ing, it becomes very offenſive both to the noſtrils and palate, though 
the ſcent is nut altogether that of putrefaction; and indeed the 
ſubſtance continuing quite firm, it could not be properly putrid, 
Having formerly experienced the remarkable antiſeptic power of 
nitrous air, I propoſed an attempt to preſerve anatomical prepa- 
rations, &c, by means of it; but Mr. Key, who made the trial, 
found, that, after ſome months, various animal ſubſtances were 
ſhrivelled, and did not preſerve their forms in this kind of air. 

In reviewing the experiments I had formerly made on this 
kind of air, I could not recollect any of them in which the pure 
nitrous acid was produced, excepting that with dephlogiſticated 
air, beſides the experiment in which it was decompoſed by the 
electrie ſpark ; which furniſhes a ſtrong objection to this hypothe- 
fis.” To aſcertain the matter more fully, the following experi- 
ments were made. 

« When nitrous air is decompoſed by iron, or by a mixture 
of iron and ſul phur, the water over which the proceſs is conducted, 
acquires no acidity ; but I had ſuppoſed that all the acid was ab- 
ſorbed by the iron, Having by me a quantity of this iron which 
had been reduced to perfect ruſt in nitrous air, and which, I 
knew, muſt have imbibed more than its weight of this air, I 
thought the acid might be obtained from it by diſtillation ; 
but a quantity of this ruſt df iron, diſtilled in an earthen retort, 
yielded neither nitrous air nor nitrous acid, at leaſt in any quan- 
tity that could favour the common « py I then endeavoured 
to decompoſe nitrous air by heating iron in it with a burning lens; 
and in this proceſs I ſucceeded far beyond my expectation : for 
the air was preſently diminiſhed in quantity, while the iron be- 
came of a darker colour, was ſometimes melted into balls, and 
gathered conſiderable weight, though it had no appearance of eon- 
taining any nitrous acid. In the firſt experiment, the original 
quantity of nitrous air was diminiſhed to about one third ; and af- 
ter this, it was increaſed.” The increaſe was found to ariſe from 
a production of inflammable and dephlogiſticated nitrous alr. 
The Doctor proceeded to try various other experiments on the 
decompoſition of nitrous air, particularly that © — Hom- 
berg's 2 but without 177 ſucceſs, or obtaining the 
ſmalle article of nitrous acid, His concluſions from the whole 
are the following, 

« Water ſeems to be a neceſſary Ingredient In nitrous as well 
as lnflammable air ; at leaſt, without « quantity of water, nitrous 
alr cannot be formed, For example, copper will be diffolved in 
ſtrong nitrous geld without producing any nitrous air, Juſt as iron 
may be diſſolved in concentrated vitriolie acid without produel 
Inflammable alr.“ He concludes hls experiments on this ſubjec 
with a conjeQture, that the phlogiſton, and neither the heat nur 
light of the electric, contributes to the decompoſition of the nl- 
trous alt, As hls final ſentiments on the matter, however, are 
merely conlecture, without any certaln experiments to confirm 
them, we ſhall here refer the reader to his Section on Theory, at 
the end of his flxth volume of Experiments, &e, 


SECT, Xx. Of Deut Nitrout Air, 


This ſpecies differs from common nitrous alr In being able to 
ſupport flame, though It N11 continues fatal to animal life, Com- 


venlent! ed, Nitrous alr by Itſelf Is equally tranſparent and 
Ioviflble with common ale, ue ng at Its 5 Nedudban, when 


by partleular proce 


mon nitrous alr may be converted Into the yp (ſtieated kind 
j though, when zine ls diſſolved in __ 
us 
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ttous geld, if the alr be taken at different times, that which comes | 


about the middle, or rather the latter end of the proceſs, will be 
of this kind ; in which it not only ſupports the burning of a can- 
dle, but the flame is enlarged (ſometimes to four or five times its 
original bulk) by the addition of a weaker and bluiſh flame round 
the former ; and this burning is ſometimes accompanied with a 
ernekling nolfe, as if the candle was burning in dephlogiſticated 
air. It may alſo be obtained in ſome parts of the proceſs of pro- 
\ euring nitrous air frum Iron, though with this metal the ſucceſs is 
uncertain 4 but tin yields a conſiderable quantity of it, By ex- 
poſing iron to nitrous alt, jt may be ſo fat dephlogiſticated as to 
1 10 « candle to burn in It; 

In that ſectlon of his laſt volume in which the Doctor treats of 
this kind of alt, he obſerves that water Is abſolutely neceſſaty to 
iis evmpoſition, or rather to the decompoſition of the common 
hittous alf by ton. He had decompoſed It before, either by pre- 
viouſly filling the veſſels that were to contain the nitrous alr with 
water or With mereury though It had always Fequired 4 much 
ſonget time when the fatter wis made uſe of The reaſon of Its 
being formed at all In this laft way, Was a fal cope of molf- 
ture adhering to the Infide of the veſſel containing the mercury, 
As the —_ for obtaining dephlogifticated nitrous alt by mea hs 
bf Iron 
which might be attended with lefs Ineanvenients. This he aceom: 
plithed by diffulving turnings of Iron ty a dilute fulutlonof eopper In 
nitrous aeld ms ſame that remains after the production of nitrous 
alt); an t again with an equal quantity of water, Without 
this precaution; he tells us, that though the Iran will gt firſt be 
ated upun yery fluwly; yet the mixture will at — rw fh 
tk as 8Ayally ty bull; gd the proceſs will he exebedingly trill 

leftitie  hiſwever, It will be neceffiry; previdus to an —_— 
tun eise the Thom; ta meat the fullitlon of copper; In order to g- 
| all the Wlthous alt and ſuperſſuus Mitrots aj [hot this 
teeniwielon & tiidhtity of eam mon Hitfois alt WIN] be pfoduieed; 
| Dee ented 10 5 alf is abſurbech hy watet J 48 red- 
dily ad Axed-Alt; anch 1H conſiderable guantſty the Nquid thing 
up abtut He half its bal of alt, Aſtet beltig thus ſaturated; the 
while uantity bf eee HIER lt muy be expelled pufe 
by heat; aneh e tafily Feeelved TH veſſels eontalfiliig Hereyry; Th 
Wat ige wise oþ(-+ ved that as this K And of nit much Feſe tables fined 
air IH (ts properties of hel IBIbGed by water and Expelled again 
by heats It refembſes it aste in this Farther property, that all the 
if which has been aftually THeorporated WIth the Water WII. nat 
6 \(bibed by water ata. Bit the propurtinn of this part is 
three ve Four meg gfegter than the enfrefponding part of fixed 
Alf 4 It de h ennfiderably more phlegifiieated: Water impreg: 
nated with Tt very faon parts wITh Tf again on helng repoſted t 1 
1 { difenvers rot the Faglleft trace f entging e 
ther a&id oe alkall, Tis ae ry is Jefs than that of ehm 
man at, Ow heating re pre Tate In 05 kind of ase, pape de- 
hire tud ar was produced Without affe8ting, of being affected 
E 


by, the nitrous air, 
SECT, XI. Gele, Nitrous, Marine, and other Acid Airs, 
Viirielle arid Air, This bs always u combination of vitrlalle 


eld with phlugitton, and conſequently may be procured frum any 


mixture of that gesch In die highly concentrated Nate with phlo- 
giſtle matters, Hence It ſe obtalned from all the metals, gold 
«nd platina excepted, on bolling them with ſtrong oll of vitrl. 1, 
It is alſ6 procurable from the ſame geld rendered black by any 
phlugiſle matter. No greiter heat ie required to expel this kind 
of air than that produced by the flame of a candle. It Is the 
heavieſt of all aerial Alulds, next to Auor neld alr, being to com- 
mon alr ns 226g to t, Dr, Priefiley Informs us, that a quan- 
tlty of vitriolle aeld thus Impreghated with phlogiſton, will 17 * 
many mes more alr than an equal quantity of the Airongeſt ſpl- 
fit of ſalt, When the vitrlolle neld alr Is produced in great 
plenty, the top of the phial In which It Is 1 I's commonly 

led with white vapours. 'The alr has alſo the ſume appearance 
as It Is tranſmitted through the glaſs tube 4 and It Is ſometimes 
diferverable In the reelplent. 

Nitrous Acid Air, This is the pure nitrous eld by Itfelf, 
without any addition of Pg, t Is procured by heating the 
ſtrong ſpirit of nitre In a phial, and then recelving the vapobr In 

lufs veſſels filled with quickiilver, It le, however, extreme! 

Ifeult, or rather {mpoſſible, to preſerve Ie for u length of Um 
by means of any fluid hitherto known, - Water abſorbs It Imme- 
diately, and quickſIlver Is corroded, and produces nitrous alk. 
« But ſuys Dr. Priefiley) though the neld vapour very ſoon unites 
with the A yet, the far In which it was received belng 
narrow, the ſaline eruſt which was formed on the ſurface of the 
qulekſſiver, Impeded the aMon of the geld upon It till 1 had an 
opportunity of admitting water to the alr I had produced, and of 
ſatisfying myſelf, by Its abſorption, of Its being u real aeld alr, 
having an —_ with water ſimilar to other neld alrs.“ 

Marine Atid Art, The marine geld, by heat, may be reſvlved 
Into n permanently elaſtic and tranſparent Inviſible vapour, which, 
however, le more enfily preferved in Its aerial ſtate than nitrous 
weld wir, ue the former has no eff upon qulckſilver, An enfy 
ind chevup method of obtaining this kind of alr le by filling a 


— 
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de ſuffleſent to make it throw out the vapour, 


very tedious, the star endea volred to find another 


phial, fitted with a glu tube and 2 with common ſalt, and 
then pouring a ſmall quantity of oll of vitriol upon it; which, 
by the aſſiſtance of heut, will diſengage the acid prineiple; or the 
marine geld air, from the ſalt, “ A phial (fays Dr. Prieſtley) 
prepared in this manner will ſuffice, for common experiments, 
many weeks ; ally if ſome more oil of vitriol be occaſionally 
ut to it, It only requires a little more heut at the laſt than at 
he firſt, Indeed, at firſt, the heat of a perſon's hand will often 
In warm weather 
It will even keep ſmoking many caps without the application of 
any other heat, On this account It ſhould be placed where there 
are no metallic utenſils which It ean corrode 4 and it may eaſi! 
be perceived when the phial Is throwing out this geld vapour, as lt 
* appears in the open alr in form of a light white cloud.“ 

Aſter the marine geld has "my all the air that can be expelled 
from It, it ie extremely weak, ſo that It ean but barely eorrode 
ton, The as Ile ſe conſiderably heavier than common alf, 
the ſpeelfſe gravity of the two being in the proportion of five to 
three 4 4 euble Inch welglhlng 6.644 grains. It is very fatal to 
animal life, but lefs (6 than pure Hitrous alt f for Ales and Fpiders 
live longer in marine geld than in nitrous alf, In appt A ean- 
die Into g Jar of this alr, the ame Is extinguiſhed 4 but the mo⸗ 
melt before It goes but, and alfy when It Is afterwards Arſt lighted 
again, It burns With 8 green ot light blue Flare, like that of Som- 
Won falt thrown Into u fire. 114 minuten by ho eledrle (park 
e barely W * es Js Avec by It as Faſt as Ft touehed 
a ret hot Iron; Tt is partly abſyrbed by almoſt every ſubſtance 
r And the remaining part beenmes Inflamm- 
table. Of of ulives abfurbs It very lowly; and of of turpentine 
— faſt by whieh (hoy With beeome almoſt black; and the re- 
malnder of the alt Je Inflammable; Efſential off of mint abſirhs 
marine alt pretty faſt; beeoming brown; conſiſtent; and fy heavy 
tu Ink Ih water 4 and Its he is In great mesfufe Altered, 

ter abſuths It very faſt; al us Its eaſtbur altered by the Im- 
„ erm Arſt tuthl ; the 5 uw; bY 1. own, 

lie lt yer the ether 1s Nirongly ſnflafn mahle, wr It if 
hyfphotus ſMoked gr ga ye J in this geld alt 15 the elaſtic 
Wd Wis but littſe Altſtütec TH twelve hours: 6 ddmI(ſion 
of Water, dbuut four Aﬀths of the gas Were abſyrbed; Ach the tell 
was inffammable. This change Was alfy effefted by & great num. 
her bf other fubftanees! fame of Whith, However, FeguIred 4 cn. 
fiderable time to produce telt effect leh dj — of bread Hot 
r 4 webd; dry Neth, fuaſted pieces of beef; lvery; afd 
even fiſhts, 

V Finer Agi Afr: The * of lugt feld aff Was Made 
hy * deſheeſe, who ta ineg t by filling the fpa1 called fü 
with vitfiolie arid: Tis molt remarkable property is the great 
artraftign It has for Alleenys earth; ff that if even earrades and 
makes N in the retgrts In which If Is leg, 

the Vegetable and 7 id Ar, By means of = 

the ogengtft 115 8 a8ld este g permane fy adi and 

gerla yi his pertien of the gef of vinegar; but, 
like N f1 

0 

f 


* 
40 4 pr | 
lenker than th { the mineral fed, though it 
agrees with them In Its gene araRtere, 

An seſd «ir, ſnmewhat different from any hitherta deferibed, 
was hte ned by Dr, Prieſtley from the vapour ariſing on difliliing 
to dryneſs a ſolution of gold In marine acld Impregnated with nl- 
trous geld vapour, which makes the beſt kind of aqua regia. 
„The produce & $ he) was an geld alr of a very Ala, kind, 
partaking both of the nature of the nitrous and marine acids, but 
more of the latter than of the former, as It extinguiſhed « candle ; 
but it was both extinguiſhed and lighted again with a moſt beau- 
tiful deep blue flame. A eandle dipped into the fame Jar with this 
kind of alr went out more than 30 times ſucceſſively, making 4 
very pleaſing experiment. The quantity of this geld alr Is v 

rest! and the reſiduum I have ſometimes found to be dephl 10 
tlented, ſumetimes phlogiſtlested, and at other mes nltrous, alr.“ 


SECT. X11, Of Hepatic Alr, 


This ſpeeles of alt was firſt particularly taken notlee of by Mr. 
Bergman, who obtained [t from an ore of zine enlled P/endoga/enn 
—— Dannemorerſit, and which was found to contain 2g parts of 
ſulphur, one of regulus of arſenle, fx of water, (Ix of lead, nine 
of Iron, 45 of Alge, and four of fleceous earth. The hepatic 
alr was produced but In (mall 1 pouring oll of vitriol on 
this mineral ; ſpirit of falt produced It in much larger quantity! 
but nitrous geſd produced only nitrous alr. The moſt proper me- 
thod of obtaining this alr 1s by pouring marine acid on hopar ſul- 
phurls, which extrieates It In vaſt quantity, The ſeent of the 
pure gus Is Intolerable 4 and the vapour has a diſagreeable effect on 
many metallic nh FOIAY ſilver, lead, copper, &, 
deſtroying thelr colour, and rendering them quite black, Its 
ſuddenly fatal to animal life, 


SECT, XIII, Of Atmeſpherical Air, 


The two component parts of our atmoſphere, vis. dephlogi((- 
ented and phlogiiMiented alr, have been fo fully treated of under 
thelr reſpe&Ive ſeQlons, that little remalns wo be fuld in this 
place, excepting to determine the lon in which they are uſu- 
ally met with In the common alr, De 


— 


— 


Se —e, a 


of fixed alr. In breweries, on the ſurface of the 


ments which have been made on this ſubje& are thoſe of Mr, 
Scheele. He conſtrufted an eudiometer, conſiſting of a glaſs re- 
eeiver, which could contain 34 ounces of water, and a glaſs eu 
containing « mixture of one pound of iron filings, and an equa 
ht of flowers of ſulphur moiſtened ; which cup ſanding pon 
a glaſs ſupporter, was inſerted in the former receiver, which, 
when this was in It, could contain 33 ounces of water. To the 
outſide of the glaſs tube or receiver, was affixed a flip of paper, 
to the height of a third of the tube, containing 11 diviſions, each 
correſponding to one ounce of water, This paper was varniſhed 
over with vil varniſh, to prevent its being ſpoiled by water. The 
whole was then placed in water, which gradually roſe as the alt 
wits diminiſhed, This mixture would ſerve four times before the 
wet of diminiſhing alt was loſt, He carefully compared the 
echt of the alt therein with the barometet and thermometer, 
both before and after the M in elght hours the experi. 
ment was completed, With this instrument he examined the 
neſs of the eofrimon lf In Stockholm every day for a Whole 
var, and found the diminution never to exeecd , Hor to Fall 
ort of / 4 fo that upon a mechlum It may be eſtimated at #4. 
urlng the months of January and February It was #4: ths 
94d. 6 March it was 4, though the elch inerealed, and the ba⸗ 
rneter food higher than before. The tgth of April it was + { 
though the barometer and thermometer dif not vary, and fu (ys 
til the ain, In May and June It figed between + 1 and , The 
oth of f uly It find at 44: From the 4d ts the 19th of Sep= 
mber at 45: The 6th of October at | x, during a high form 1 
but aſter t flood bet ween {4 and ür II the furt of November, 
when |t fell ts {44 and continued between ang {to the goth, 
when It roſe 266 he 21\t it fell tu N, and fetch between xy 
and #4 eilt the Nth of December, when it roſe ty F 4 and from 
the ee bo the 3 ff it 1 between e and , 
K has een u that the hee dephlogiMeated 
tt of the atmoſphere ls entirely confined e le pen 
5 4% (el as nat of ſermenting brlimſtane and Iron klinge, this 
eudſameter friult be eofifidered gs an exact teſt of the Ak 
of de ph Ille alt eofitalined in the stephen (hid) 
daten Nh th quatitity ſi ; that the Wel nature Which 
roy this alt Are Heatly baſaneec by Hold wy pridiies It z 
though It wut appeat Mrpriig that buth theſe Alita; 4 en 
tremely different; (Auld be prodiecd at all ſeaons of the Vear In 
a prupörtian Hearly equal = is it lefs Furpriling that two Aulds 
of equal fpeeſſſe gravity fiould remain TREGepurated tygether 
with uy adeney #6 feparate Which It is esrtaſn they eve 
6, either nh amafphiefe ſtieſt er when 88nfined in ves fn 
BAY QUANT(LY WHALE VEF 11 lese gk e fume what lights 
Man eee i A hs fuppafpg wy” the Farmer WHY! 
veeupy the higher regen bf the atfmufphere in fuck a MANASE 44 
ia F8hvef ho gnafiderahly mare N than the lawee 
—4 but this feems at te be the ese! On the enntrary, Ir 
arty 
0 


abe h AA with the evdiameter, that ihe 1 j 
17 F ealtaln 4 greater propartian of dephlugiſticated alr than 
f 


1x L ; ' the artificial Hreduej of Airt of different 


Ki dt, 
Fixed Air, of Aerial Acid, The artifieial methods of producing 
this are prinelpally three, VI. by fermentatlon,by heat,and by acids, 
1. By Fermentation, When vegetable of animal ſubſtances, 
ef lally the former, are fermented, they yleld a — quantity 
ermenting ll. 

quors, there ls always a ſtratum of fixed alr reaching as high as the 
edge of the vatsy ſo that If theſe veſſels are deep, and the ferment- 
ing liquor much below thelr edges, the abovementioned ſtratum 
may be ſome feet In thickneſs, The fame phenomenon |s ob- 
ſervable In the fermentation of wines In general and It Is owln 
to the production and elaſticity of fAixed alr, that fermenting l- 
quors, When put Into cloſe veſſels, often burſt them with great 
violence, The caſe Is the ſame whatever ſubſtance It la that un- 
pun the vinous fermentatlon, though the quantity of fixed alr 

tht 


lready 


veed Is not the fame In all ſubſtances, nor even In the ſame 
ance at different times. From 442 cuble Inches of beer Dr. 
Hales obtalned 649 euble Inches of alr In 13 day. From « quan« 
tlty of ſugar oy the vinous fermentation, Mr. Cavendiſh 
obtained ſo much Axed alr, that out of 106 parts of the former 7 
appeared to have been volatilized and converted Into fixed alk. 
ut though a vaſt quantity of fixed alr eſcapes during this 
of fermentation, a very conſiderable portion Mill remains united 
with the fermented liquor, and to this It owes all Its briſkneſs and 
eable pungent acldulous taſte j for when the fixed alr ds to- 
tally evaporated, the IIquor becomes entirely vaplid and flat, Hence 
alſo we are furniſhed with a method of reſtoring the briſkneſs to 
theſe liquors after they have loſt it In conſequence of being ex- 
— to the atmoſphere, viz. by \mpregnating them again with 
ved alr, eſther naturally or artiflelally produced, 

a By Heat, In every combuſtion, except that of ſulphur or 
of metals, « r of fixed alr Is generated, This may be ob- 
ferved by Axing a lighted candle In an Invertdd recelyer over 8 
bafon of me water, for « preelpltatlon of the lime will preſently 
enſue and the ſame precipitation (which ſe one of the cha- 
ws * I will always enſue, whether « candle, a 
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burning piece of wood, of in ſhort, any other combuſtible ſub- 
ſtance, except ſulphur or metals, be made uſe of. 

Moſt minerals contain fixed air, which may be extracted to a cer- 
tain degree by means of heat, Mr. Krenger, diſtilling a greeniſh 
fuſible ſpar, which was luminous in the dark, obtained from it 
ſome*permanently elaſtic Auid, which, like fixed air, cryſtallized 
a ſolution of fixed alkali, Mr. Fontana, in his analyſis of the 
Malachite, finds that that mineral contains à vaſt quaniity of fixed 
alr, as pure as that which is extracted from chalk by means of vi- 
trlolle acid. From almoſt every metallic ore and earthy mineral 
ſome fixed air may be obtained, as well as from chalk, lime-ſtone, 
marble, marine ſhells, Axed and volatile alkall, and from triag- 
neſſa alba, by means of a violent fire, of of acids, 

4: by Acid), Culeareous fubſtances in general produce abun⸗ 
dance of Axed alt when acted upon by any geld, offy the Nrongeſt 
aelds will expel from them more fAxed alt than the weakeſt j and it 
liappens to be peculiarly advantageous for theſe who want to pro- 
dee a great quantity of Axed alr, that the vitriolle acld Js both the 
eheapeſt and ſtrongeſt geld, and, upon the whole, the fitteſt for 
this purpoſe. "The phenomena attending the —— of fixed 
alf from ealeareous ſubſtances, Ke, Are themfelves very femafka⸗ 
ble, and furnith the fubjet of much fpeeulation in philufuphy, 

la for Its great property of hindering putrefaction, that fixed 
alf by Iifelf, of (neorporated with various Alulds —— with 
water g and that vegetables, ſugar, and other (ubtlances which 
abound with fixed air, are very puwerful remedies In putrld dif- 
eaſes, Nr John Pringle fiuppoſes, with great propane that 
the frequent uſe of Fugar and Frofh vegetables; which at this thme 
make vp 4 conſiderable part of the diet of the European nations, 

revents the gates difeaſes and plagues which formerly were ra 
hee frequent, Ir, Maebride; hewing experimentally; that fixed 
alr Js diſeharged by ſuch ſibNanees as Frm nie eorfirfion Fliod; af- 
eribes the preſervation of the body From pitreFafHon in great tHies- 
ſure u thie Axed alt, Which; I thi trdindty proveſy of digeſtion; 
ls ee from this allment, and Hiewfporates With the fuss 
of the 

From the fame property it way be als ufefuſſy applicd te 
ſe verdl eveunumical purpoſes; Mt. Henty aun, 1000 K ved alt 

an preſerve Frult FF & eufliderable ke: He tried a bunch 6 
[ll grapes, Which being Mifpended in the Middle part of DF: 
Vooth's apparatus, 46d Being Nipplicd with plentiful fireams of 
fixed alf Every ay, was preſerved mut ah Night of decay fur 
about ene aneh Langer kan 4 Amailar bunch 1 in 4 f8- 
1 eaſging samman alf, Straus heffſes agg cherries he g 
1 faynd de be preferved without decay fare days langer In fixed 
than if eomMOA alf: Thdeed, fixed air u Ant anly ruft 
vw refit py ian in general: , Magckride, in his elegant 
(aye an Medical ane | ſuhjecty, hay 9 Ys 
AY Experiments = demunitrate this proper of and ale: 
6 0 i that nat anly gagd meat was preferved Ineurrupt tur 
g enn(\derable time, when Ning t fixed ast. hut that t . 
trefaction of fubſtanges actually putrid was impeded by this 
means, and even that ee were reſtored from the pu - 
treſvent ta a faund fate, That 1 was checked by fer- 
mentatian, was difeavered by Sir John Pringle and Dr. Mas- 
bridewbſerved, ſat this effect was owing to the fixed alr produ- 
bed in the a&t of fermentation, 

Sir Willlam Lee, baronet, In two of hls letters to Dr. Prieſtley, 
Informs him of hl 
hot ſeaſon, could be preſerved wholeſome for ſeveral days, by onl 
waſhing It two or three times a day In water Impregnated wit 
fixed alr, 4 We have been enabled,” ſays he, to « preſerve 
meat a. — (weet and good to the extent of ten days, as at 
the firſt killing 4 and there ſeems no doubt It might be preſerved 
much longer.” He has even recovered ſome meat that had be- 

un to change. This uſeful difeovery, Sir Willlam =o ob» 

erves, may be very beneflelal to the publle, eſpeelally to but» 

chers. „ Partleularly a butcher,” ſays he, „ who deals protty 

largely, aſſures me he found the greateſt ſucceſs from it, and only 

" bels that the veal was a little diſeuloured, though kept perfectly 
eet " 


lj — .. 


Fixed alr, as It combines with water, fo llt may be combined 
with other liquors, Beer, wine, and other fermented liquors, 
ay be |mpregnated with fixed air, and by this means thelr ſharp- 
neſs may reſtored, when they are become vapld, of, as It Is 
commonly ſald, dead, The acidulous taſte communlented by the 
v of fixed alr, cannot be diſcovered In beer, wines, 
and, In ſhort, In ſuch liquors which have much taſte of thelr own. 
Milk acquires an acldulous taſte by being impregnated with fixed 
alrt and 4s thereby preſerved yr pk: r ſume days 4 which af« 
fords a very eaſy expedient of preſerving milk In thoſe places 
where It cannot be had new very often, 

1s produce inflanmable Air, The rx for making this ſort 
of yas Is the ſame as that for making fixed alr 1 one of the mate- 
rials only muſt he different, viz. Iron _ or groſuly powdered 
zine, muſt be uſed Inſtead of chalk 4 to w [eh ings ſome oil of 
vitriol and water muſt be added, In the ſame proportion as In the 
fixed lr, or rather « Ittle more of oll of vitrlol, 

N. B. Inſtead of the filings of Iron, ſmall nalls or (mall bits 
of Iron wire, anſwer equally well, 


* * * P When 


s aving found, that freſh meat, even In the 


bladder is filled with inflammable airy two very en experi: 
ments may he orformed with 1 ig the Inflammable gas 
may be inflamed hy applying the flame of the candle in the extre- 
mity of the pipe ; and ſqueezing at the fame time the bladder, a 
Arcam of fire will be farmed in the alr, which will laſt as long 
as the bladder contains any inflammable air ; for this gas coming 
out of the pipe with violence, will continue inflamed for a con- 
ſiderable way in the air, Secondly, the extremity of the pi 
may be dipped into a ſolution of ſoap, then removing it from the 
ſolution, and — the bladder very gently, a ball of ſoap 
water may he formed, including inflammable air ; which ball, on 
dccount of the inflammable gas being much lighter than common 
air, as ſoon as it is — from the pipe will aſcend upwards, 
and will break by daſhing againſt the cieling, contrary to thoſe 
commonly made by children, which in Rill air go downwards, 
Whilſt the ball is aſcending, if the flame of the candle be ap- 
proached to it, the film of ſoap water will be inſtantly broke, and 
the inflammable air will take fire, Thus a flame may be ſhown 
to be ſeemingly produced from a ſoap ball. 

Zinc, treated after the ſame manner, produces the like effects, 
except that it gives more elaſtic fluid, without the application of 
heat, than iron does; and the greateſt part of the produced elaſtic 
fluid is inflammable, In order to obtain the greateſt quantity of 
- inflammable air from iron zinc, the vitriolic acid muſt be diluted 
with much water, as about one part of the ſtrong oil of vitriol 
to five or fix parts of water, Dr, Prieſtley found, that 11 grains 
of iron yielded 84 ounce meaſures of inflammable air. According 
to Mr. Cavendiſh, one ounce of zinc, diſſolved either in the vi- 
triolic or marine acid, yields a quantity of inflammable air equal 
to the bulk of 356 ounces of water; one ounce of iron, diſſolved 
by means of vitriolic acid, yields a quantity of inflammable air 
equal to the bulk of 412 ounces of water ; and one ounce of tin 
yiclds half as much inflammable air as iron does. 

The ſolutions of iron, tin, copper, lead, and zinc, in the marine 
acid, produce marine acid air, and inflammable air, but in various 
quantities. The proportion of the former to the latter is as one to 
eight in iron, as one to fix in tin, as three to one in copper and lead, 
and as one to ten in zine. Regulus of antimony, diflolved in ma- 
rine acid, with the application of heat, yields a ſmall quantity of 
elaſtic fluid, which is weakly inflammable. For other methods 
of producing this kind of air, ſee the ſyſtem of Ax ROLOGV. 

To produce Nitrous Air. This permanently elaſtic fluid is ne- 
ver found naturally, like fixed or inflammable air, but is entirely 
artificial, 

Either filver, copper, braſs, iron, mercury, biſmuth,or nickel, 
when mixed with nitrous acid, yields nitrous air in great quanti- 
ties. Some of them, eſpecially mercury, require the aid of heat 
in order to produce the elaſtic fluid ; the flame of a candle applied 
to the phial is ſufficient : but others, eſpecially copper and iron, 
do not want the application of any heat. Gold, platina, andthe 
regulus of antimony, when put in aqua regia, yield nitrous air 
pretty readily. Among the metals, lead yields nitrous air in the 
ſmalleſt quantity. Among the ſemi- metals, zinc gives the weakeſt 
nitrous air, when diſſol ved in nitrous acid. The elaſtic fluid pro- 
duced from it is moſtly phlogiſticated air. From four penny 
weights and 17 grains of zinc, diffolved in ſpirit of nitre diluted 
with an equal quantity of water, Dr. Prieſtley obtained about 12 
ounce meaſures of very weak nitrous air. It occaſioned a very 
ſlight cfferveſcence when mixed with common air. The Doctor 
obtained nitrous air even from ſome flowers of zinc. The quan- 
tity of nitrous air that may be obtained from various — wg is 
difficult to be aſcertained, on account of the diverſity occaſioned 
by the ſtrength of the acid, the various nature of the metallic 
ſubſtance, and the method of performing the experiments. 

As the nitrous air is moſtly neceſſary to try the goodneſs of 
reſpirable air, it is of great conſequence to make it always of 
one conſtant degree of goodneſs ; but this object is anſwered by 
diſſolving ſubſtances of a very homologous nature in the nitrous 
acid ; therefore it is plain, that the metals whoſe nature is more 
uniform muſt be preferred for this purpoſe. Accordingly, braſs 
yields nitrous air of a more uniform nature than iron : copper is 
ſuperior to braſs ; but pure mercury is till —_— to copper : 
and indeed this is the metal which, conſidering its nature, 
mity of ſubſtance, and eaſy ſolution, is upon the whole the moſt 
uſeful for this pur . | 

To procure Dep logifticated Air. This is no other than ex- 
ceedingly pure atmoſpherical air, — free ſrom thoſe hetero- 
— vapours which contaminate the air we commonly breathe, 

he eaſieſt method of procuring this air is to put ſome red lead 
into a bottle, together with ſome ſtrong oil of vitriol, 
but without any water, Let the red lead fill about a quarter of 
the bottle, and the vitriolic acid be about the ſame quantity, or very 
little leſs ; then apply the bent tube to the bottle, and proceed in 
the ſame manner as above, But it muſt be remarked, that with- 
out heat this mixture of red lead and vitriolic acid will not give 
any dephlogiſticated air, or it yields an inconſiderable quantity of 
it; for which reaſon the flame of a candle (that of a wax taper is 
ſufficient) muſt be applied under the bottom of the bottle ; which 
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When a ſlender pipe e tied t6 the neck of a bludder, and the | for this purpofe muff be rather thin, etherwife It will be eafil; 


unlfor- 


erarked, 

In this manner the red lead will yield a gaod you of elaftic 
fluid, the greateſt part of which is dephlagifticated alr j but nat the 
whole quantify of it, far a gaod 1 an of fixed aly games aut with 
it, In order to ſeparate the fixed from the dephlagiſticated air, 
the inverted battle, when filled with the "nes nd af bath, as It 
is emitted from the red ead, muſt be ſhaok in the bafin for im- 
prognating water with fixed air ; by which means the water will 
abſorb the whole quantity of fixed alr, and leave the dephloglſtl. 
cated alr by itſelf, 

From every experiment it pens that dephlogiſticated air, if 
it could be readily obtained, and at a cheap rate, would be a moſt 
valuable manufacture. The heat communicated by means of it 
to burning fuel is incredible, 

Thefe are not the only advantages which might be expected from 
dephlogiſticated air, It has been found by experience, that ani. 
mals will live longer in this kind of air than in an equal __ 
of common air ; whence it is _—_— that the breathing of it 
muſt be much more healthy, and contribute to longovity much 
more than the common atmoſphere, Nay, there are not wanting 


' ſome who attribute the longevity of the Antediluvians to the great 


purity of the atmoſphere at that time; the whole maſs being 
afterwards tainted by the deluge, in ſuch a manner that it could 
never regain its former purity and ſalubrity, But all this as yet 
is mere conjecture; and excepting the ſingle fact, that animals live 
much longer in a quantity of dephlogiſticated than of common air, 
there is no evidence that the former contributes more to longevity 
than the latter, Dr, Prieſtley even throws out a conjeQture, that 
the uſe of dephlogiſticated air might perhaps wear out the ſyſtem 
much ſooner. than common air, in the ſame manner as it conſumes 
fuel much faſter than common air. The great quantity, however, 
even of the pureſt air, which is requiſite to ſupport animal life, and 


the expence and trouble of the moſt ready methods of procuring. 


it, have hitherto prevented any fair trial from being made. Yet 
philoſophers, conſidering the probability there is of this kind of 
air being ſalutary in many diſeaſes, have beſtowed ſome pains in 
attempting to find out methods of procuring it eaſily, and in large 
quantities. 

To procure Vitriolic Acid Air. This conſiſts of the vitriolic 
acid, united with ſome phlogiſton, which volatilizes and renders 
it capable of afſuming the form of a permanently elaſtic fluid. To 
obtain it, ſome ſtrong concentrated vitriolic acid muſt be put into 
the uſual bottle, together with ſome ſubſtance capable of furniſhing 
phlogiſton. Olive oil anſwers very well. The oil of vitriol 
ſhould be about three or four times as much as the ſweet oil, and 
both together ſhould fill about one third or half the bottle. A 
gentle degree of heat is then required, in order to let theſe mate- 
rials yield any elaſtic fluid ; which may be done by applyi the 
flame of a wax-taper, as before directed for the production of de- 
phlogiſticated air. | 

To procure Marine Acid Air, which is no other than the marine 
acid itſelf, and which with out any addition becomes a permanently 
elaſtic fluid; put ſome ſea-ſalt, or common kitchen ſalt, into the 
uſual bottle in which the materials for producing elaſtic fluids are 

nerally put, ſo as to fill about a fourth part of it, and upon this 
alt pour a ſmall quantity of good concentrated vitriolic acid; then 
apply the bent tube to the bottle, and introduce it through the 
quickſilver into the receiver, filled with and inverted in quickſilver 
after the uſual method, and the elaſtic fluid is copiouſly produced. 

To procure Nitrous Acid Air. This may be obtained from 
heated nitrous acid, the vapour of which acquires a permanent 
elaſticity, and it has been found to remain uncondenſed into a vi- 
fible fluid by any cold to which it has been hitherto expoſed. The 
great difficulty is to find a fluid capable of confining this acid air ; 
becauſe it is eaſily and abundantly abſorbed by water, which is one 
of its properties by which it differs from nitrous air. It acts upon 
quickfilver, and alſo upon oils : hence its examination cannot be 
made but very imperfealy ; for ſubſtances muſt be expoſed to it, 
or mixed with it, whilſt it is actually changing its nature by acting 
on the mercury or other fluid that confines it, When water has 
abſorbed a good quantity of this elaſtic fluid, it acquires the pro- 
perties of nitrous acid ; and when heated, it yields a large quantit 
of nitrous air, viz. a quantity many times greater than that whic 
water is wont to imbibe of it by agitation, or by any known means. 
When the nitrous acid air is combined with eſſential dle, a con- 
ſiderable efferveſcence and heat are produced, nearly in the ſame 
manner as when the nitrous acid itſelf is poured upon thoſe oils. 

Fluor Acid Air. Put ſome of thoſe minerals called fugrs, or 
fuſible ſpars, pulverized, into the uſual bottle, and upon it pour 
ſome concentrated oil of vitriol z then adapt the bent tube, &c. 
The fluor acid air is at firſt produced without the help of heat; 
but in 4 ſhort time it will be neceſſary to apply the flame of a can- 
dle to the battle, by which means a conſiderable quantity of this 
elaſtic fluid is obtained, | 

Alkaline Air. Let the uſual bottle be about half filled with 
volatile ſpirit of ſal- ammoniac; and after applying the bent tube, 
&c, let the flame of a candle be drought” und 
which means the alkaline air will be copiouſly produced, 


er the bottle, by 
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* word, In its primitive fenſs, denotes the feienes of fuf- 
ding Welghts in the ale; but, in 10 MAdern avcepra- 
gig, | . e navigw on, of the art of navigating through 
s atmoſphere, Henee alfa the machines which ate employed 
this purpoſe are called 6 of arraffalie machines and, 

fram theſr globular ſhape, % dalle. 

The ramances of almoſt every nation have regarded inſtances 
of perſons being carried through the air, bath by the agency of 
ſpirits and by mechanical inventions; but till the time of the ce- 
lebrated Lord Bacon, no rational principle appears ever to have 
been thought of by which this might be accompliſhed, Before 
that ime, Indeed Friar Bacon had written upon the —— z and 
many had been of opinion, that, by means of artificial wings, fixed 
to the arms or legs, a man might fly as well as a bird ; but theſe 
opinions were thoroughly refuted by Borelli in his treatiſe De 
Motu Animalium ; where, from a compariſon between the power 
of the muſcles which move the wings of a bird, and thoſe which 


SYSTEM OF AEROSTATION, 


evident that it would have afeended t a great height ; but as it was 
defigned t9 repeat the experiment before the king and royal family 

$ Verſailles, the eure which it was tied duwn were nat gut. 

ut in eanfequence of a viglent rain and wind which happened at 
this time, the maghine was fo far damaged, that it became neceſ- 
ny ta prepare a new ane fur the time that it had been determined 
ta hanour the experiment with the royal prefence ; and ſuch ex- 
pedition was uſed, that this-vaſt machine, of near 60 feet in height 
and 43 in diameter, was made, painted with water-colours both 
within and without, and finely decorated, in no more than four 
days and four nights, With this machine was ſent up a wicker 
cage, containing a ſheep, a cock, and a duck, which were the 
firſt animals ever ſent through the atmoſphere. The full ſucceſs 
of the experiment was prevented by a violent guſt of wind, 
which tore the cloth in two places, near the top, before it aſcended : 
however, it roſe to the height of 1440 feet ; and, after remaining 
in the air about eight minutes, fell to the ground at the diſtance 


move the arms of a man, he demonſtrates that the latter arg ut, [of 10,200 feet from the place of its ſetting out. The animals 


terly inſufficient to ſtrike the air with ſuch force as to raiſe. 
from the ground. It cannot be denied, however, that wings of 
this kind, if ee and dexterouſſy managed, might 
de ſufficient to break the fall of a human body from an high —— 
ſo that ſome adventurers in this way might poſſibly come off with 
ſafety ; though by far the greateſt number of thoſe who have raſhly 
adopted ſuch ſchemes, have either loſt their lives or limbs in the 
attempt. : 

Mr. Henry Cavendiſh firſt aſcertained the weight and other pro- 

ies of inflammable air, determining it to be at leaſt ſeven times 
ighter than common air, Soon after which, it occurred to Dr. 
Black, that perhaps a thin bag filled with inflammable air might 
be buoyed up by the common atmoſphere ; and he thought of ha- 
ving the allantois of a calf ny for this purpoſe : but his 
other avocations prevented him from proſecuting the experiment. 
The ſame thought occurred ſome years afterwards to Mr. Cavallo; 
and he has the honour of being the firſt who made experiments 
on the ſubject. He firſt tried bladders ; but the thinneſt of theſe, 
however well ſcraped and prepared, were found too heavy. He 
then tried Chineſe paper; but that proved ſo permeable, that the 
vapour paſſed through it like water through a ſieve. His experi- 
ments, therefore, made in the year 1782, proceeded no farther 
than blowing up ſoap- bubbles with inflammable air, whichaſcended 
rapidly to the _— and broke againſt it. 

But while the diſcovery of the art of acroſtation ſeemed thus on 
the point of being made in Britain, it was all at once announced 
in France, and that from a quarter whence nothing of the kind 
was to have been expected. Two brothers, Stephen and John 
Montgolfier, natives of Annonay, and maſters of a conſiderable 
paper- manufactory there, had turned their thoughts towards this 

ject as early as the middle of the year 1782. "The idea was firſt 
foogeſted by the natural aſcent of the ſmoke and clouds in the at- 
moſphere ; and their deſign was to form an artificial cloud, by 
cloſing the ſmoke in a bag, and making it carry up the covering 
along with it. Towards the middle of November that year, the 
experiment was made at Avignon with a fine filk bag of a paral- 
lelopiped ſhape. By applying burning paper to the lower aper- 
ture, the air was rarefied, and the bag aſcended in the atmoſphere, 
and ſtruck rapidly againſt the cicling. On repeating the experi- 
ment in the open air, it roſe to the height of about 70 feet. An 
experiment on a more enlarged ſcale was now projected; and a 
new machine, containing about 650 cubic feet, was made, which 
broke the cords that confined it, and roſe to the height of about 
Goo feet. Another of 35 ſeet in diameter roſe about 1000 feet 
high, and fell to the ground three quarters of a mile from the 
place where it aſcended. 

A public exhibition was next made on the 5th of June 1783, 
at Annonay, where a vaſt number of ſpectators aſſembled. An 
immenſe bag of linen, lined with paper, and containing upwards 
of 23,000 cubic feet, was found to have a power of lifting about 
500 pounds, including its own weight. The operation was be- 
gun by burning chopped ſtraw and wool under the aperture of the 
machine, which immediately began to ſwell ; and, after being ſet 
at liberty, aſcended into the atmoſphere, In ten minutes it had 
aſcended 6000 feet ; and when its force was exhauſted, it fell to 
2 at the diſtance of 7668 feet from the place from whence 

et out, 

Some time after this experiment had been made, one of the bro- 
thers arrived at Paris, where he was invited by the Academy of 
Sciences to repeat his experiments at their expence. In conſe- 
quence of this invitation he conſtracted, in a garden in the Faux- 
dourg of St. Germain, a =_ balloon of an elliptical form. In 
a preliminary experiment this machine lifted up from the ground 
eight perſons who held it, and would have d them all off if 
more had not quickly come to their aſſiſtance, Next day the ex- 
periment was re r members of the aca- 

demy ; the machine was filled by the combuſtion of 50 pounds of 
ſtraw made up in ſmall bundles, upon which about 12 pounds of 
chopped wool were thrown at intervals. The uſual ſucceſs at- 
tended this exhibition : the machine ſoon ſwelled ; endeavoured to 
aſcend ; and immediately after ſuſtained itſelf in the air, _— 
with the charge of between 4 and 500 pounds weight. It was 


contained in it did not recewe the leaſt injury. 

From the great power of theſe acroſtatic machines, and their 
very gradual deſcent in falling to the ground, it was reaſonably 
ſuppoſed that they were capable of conveying people through the 
air with all imaginable ſafety ; and this was further confirmed by 
the experiment already mentioned, 

Encouraged by the ſucceſs of theſe experiments, M. Montgol- 
fier propoſed to make a new aeroſtatie machine of a firmer and bet- 
ter conſtruction than the former: and M. Pilatre de Rozier of- 
fered fmſelf to be the firſt aerial adventurer. 

This new machine was conſtructed in a garden in the Faux- 
bourg of St. Antoine. It was of an oval ſhape, about 48 feet in 
diameter and 74 in height ; elegantly painted on the outfide with 
the ſigns of the zodiac, cyphers of the king's name, and other or- 
naments. A proper gallery, grate, &c. were appended ; fo that 
it was eaſy for the perſon who aſcended to ſupply the fire with 
fuel, and thus keep up the machine as long as he pleaſed. The 
weight of the whole apparatus was upwards of 1600 pounds. 

The experiment was performed on the 15th of October 1783. 
M. Pilatre having placed himſelf in the gallery, the machine was 
inflated, and permitted to aſcend to the height of 84 feet, where 
he kept it afloat for about four minutes and a half; after which it 
deſcended very gently : and ſuch was its tendency to aſcend, that 
it rebounded to a conſiderable height after toucing the ground. 

T wo days after, he repeated the experiment with ths ſame ſuc- 
ceſs as before ; but, the wind being ſtrong, the machine did not 
ſuſtain itſelf ſo well as formerly. However, on repeating the 
experiment in calmer weather, he aſcended to the height of 210 
feet. His next aſcent was 262 feet; and in the deſcent a guſt of 
wind having blown the machine over ſome large trees of an ad- 
joining garden, M. Pilatre ſuddenly extricated himſelf from ſo 
dangerous a ſituation, by throwing ſome ſtraw and chopped wool 
on the fire, which raiſed him at once to a ſufficient height. On 
deſcending again, he once more raiſed himſelf to a proper height by 
throwing ſtraw on the fire. Soſhe time after he aſcended in com- 
pany with M. Girond de Villette to the height of 330 feet; hover- 


the machine, during the time, keeping quite ſtationary. 

From theſe experiments it was evident, that the aeroſtatie ma- 
chines might be raiſed or lowered at the pleaſure of the perſons 
who aſcended : they had likewiſe diſcovered, that keeping them 
faſt with ropes was no advantage ; but, on the contrary, that this 
was attended with inconvenience and hazard. 

On the 21\t of November 1783, M. Pilatre determined to un- 
dertake an aerial voyage in which the machine ſhould be ſet at full 
liberty. Every thing being got in readineſs, the balloon was filled 
in a few minutes; and M. Pilatre placed himſelf in the gallery, 
counterpoiſed by the Marquis d'Arlandes, who occupied the other 
fide, It was intended to make ſome preliminary experiments on 
the — power of the machine: but the violence of the wind 
prevented this from being done, and even damaged the balloon 
eſſentially ; ſo that it would have heen entirely deſtroyed had not 
timely aſſiſtance been given. The extraordinary cxeftions of the 
workmen, however, repaired it again in two hours, and the ad- 
venturers ſet out. They met with no inconvenience during their 
voyage, which laſted about 25 minutes ; * which time they 
had paſſed over a ſpace of above five miles. From the account 

iven by the Marquis d'Arlandes, it appeared that they met with 
— different currents of air, the office of which was, to give a 
very ſenſible ſhock to the machine, and the direction of the motion 
ſeemed to be from the upper part downwards, It appeared alſo 
that they were in ſome danger of having the balloon burnt alto- 
ther ; as the Marquis obſerved ſeveral round holes made by the 
fire in the lower part of it, which alarmed him conſiderably, and, 
indeed, not without reaſon. However, the progreſs of the fire 
was eaſily * d by the application of a wet ſponge, and, in a 
ſhort time, all appearance of danger ceaſed. 

This voyage of M. Pilatre and the Marquis d'Arlandes may be 
ſaid to conclude the hiſtory of thoſe aeroſtatie machines which are 
elevated by means of fire ; for Gough many other attempts have 
been made upon the ſame principle, moſt of them have either 


proved unſucceſsful, or of lit equence. They have my” 
I given 
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ing over Paris at leaſt nine minutes in fight of all the inhabitants, / 
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AR RO STAT TI O N. 


R ven placs to the other kind, filled with inflammable air; which, 
by reaſon of its ſmaller ſpecific gravity, is both more manageable, 
and capable of performing voyages of greater length, as it does 
not require to be ſupplied with fuel like the others. This was in- 
vented a very ſhort time after the ge, made by M. Mont- 
golfier. This gentleman had, indeed, deſigned to keep his me- 
thod in ſome degree a ſecret from the world ; but as it could not 
be concealed, that a bag filled with any kind of fluid lighter than 
the common atmoſphere would riſe in it, inflammable air was na- 
turally thought of as a proper ſuccedaneum for the rarefied air of 
M. Montgolfier. 

The firſt experiment was made by two brothers named Roberts, 
and M. Charles, a profeſſor of experimental philoſophy. The 
bag which contained the gas was compoſed of luteſtring, varniſhed 
over with a ſolution of the elaſtic gum called caoutchouc ; and that 
with which they made their firſt eſſay was only about 13 Engliſh 
feet in diameter. Many difficulties occurred in filling it with the 
inflammable air, chiefly owing to their ignorance of the proper a 
paratus ; inſomuch, that, after a whole day's labour from nine in 
the morning, they had got the ballvon only one third part full. 
Next morning, they wereſurpriſed to find that it had fully inflated 
of itſelf during the night : but, upon inquiry, it was found, that 
they had inadvertently left open a ſtop-cock connected with the 
balloon, by which the common air gaining acceſs, had mixed it- 
ſelf with the inflammable air; forming a compound ſtill lighter 
than the common atmoſphere, but not ſufficiently light to anſwer 
the purpoſes of aeroſtation. Thus they were obliged to renew 
their operation; and, by ſix o'clock in the evening of the next day, 
they found the machine conſiderably lighter than the common air; 
and, in an hour after, it made a ſtrong effort to aſcend. The 
public exhibition, however, had beenannounced only for the third 
day after; ſo that the balloon was allowed to remain in an inflated 
ſtate for a whole day; during which they found it had loſt a power 
of aſcent equal to about three pounds, being one ſeventh part of 
the whole. When it was ſet at liberty, after having been well 
filled with inflammable air, it was 35 pounds lighter than an 
equal bulk of common air. It remained in the atmoſphere only 
three quarters of an hour, during which it had traverſed 15 miles. 
It deſcended very ſuddenly, which was ſuppoſed to have been 
owing to a rupture that had taken place in the balloon. 

The ſucceſs of this experiment, and the acrial voyage made by 
Meſſrs. Rozier and Arlandes, naturally ſuggeſted the idea of under- 
taking ſomething of the ſame kind with a balloon filled with in- 
flammable air. The machine uſed on this occaſion was formed of 
gores of ſilk, covered over with a varniſh made of caoutchouc, of 
a ſpherical figure, and meaſuring 27 feet in diameter. A net was 
ſpread over the upper hemiſphere, and faſtened to an hoop which 
pa ſſed round the middle of the balloon. To this a ſort of car, or 
rather boat, was ſuſpended by ropes, in ſuch a manner as to hang 
a few feet below the lower part of the balloon; and, in order to 
prevent the burſting of the machine, a valve was placed in it ; by 
opening of which ſome of the inflammable air might be occaſi- 
onally let out. A long filken pipe communicated with the bal- 


oon, by means of which it was filled. The boat was made of 


baſket-work, covered with painted linen, and beautifully orna- 


mented ; being 8 feet long, 4 broad, and 31 deep; its weight 136” 


pounds. At this time, however, as at the former, they met with 

reat difficulties in filling the machine with inflammable air, ow- 
ing to their ignorance of the moſt proper apparatus, But at laſt, 
all obſtacles being removed, the two adventurers took their ſeats 
at three quarters after one in the afternoon of the firſt of Decem- 
ber 1783. Perſons ſkilled in mathematics were conveniently ſta- 
tioned with proper inſtruments to calculate the height, velocity, &c. 
of the balloon. The weight of the whole apparatus, including 
that of the two adventurers, was found to be 604 pounds, and 
the power of aſcent, when they ſet out was 20 pounds; ſo that the 
whole difference betwixt the weight of this balloon and an equal 
bulk of common air was 624 pounds. But the weight of com- 
mon atmoſphere diſplaced by the inflammable gas was calculated 
to be 771 pounds, ſo that there remains 147 for the weight of the 
latter; and this calculation makes it only 54 times lighter than 
common air. 

At the time the balloon left the ground the thermometer ſtood 
at 9® of Fahrenheit's ſcale, and the quickſilver in the barometer 
at NN. and, by means of the power of aſcent with 
which they left the ground, the balloon roſe till the mercury fell to 
27 inches, from which they calculated their height to be about 
boo yards. By throwing out ballaſt occaſionally as they found the 
machine deſcending by the eſcape of ſome of the inflammable air, 
they found it prackicable to keep at pretty near the ſame diſtance 
from the earth during the reſt of their voyage; the qulekſilver 
Auctuating between 27 and 27.65 inches, and the thermometer 
between 33“ and 57, the whole time. They continued in the air 
for the ſpace of an hour and three quarters, when they alighted at 
the diſtance of 27 miles from Paris z having ſuffered no Inconve= 


nlence during their voyage, nor experienced any contrary currents 
of alr, as had been felt by Meſſrs, Pllatre and Arlandes. As the 
balloon Mil! retalned a great quantity of Inflammable gas, Mr. 


Chatles determined to take another voyage by himſelf, Mr. Ro- 
bert accordingly got out of the boat, which was thus lightened by 


.from the earth. His account of the ſenſations he felt duri 


130 pounds, and of conſequence the aeroftatic machine now had 
nearly as much power of aſcent. Thus he was carried up with 
ſuch velocity, that in twenty minutes he was almoſt ooo feet 
high, and entirely out of fight of terreſtrial objects. At the mo- 
ment of his parting with the ground, the globe had been rather 
flaccid ; but it ſoon began to ſwell, and the inflammable air eſca- 
ped from it in great quantities through the ſilken tube. He alſo 
frequently drew the valve that it might be the more freely emitted, 
and the balloon effectually prevented from burſting. The inflam- 
mable gas being conſiderably warmer than the external air, dif. 
fuſed itſelf all round, and was felt like a warm atmoſphere ; but 
in ten minutes the thermometer indicated a variation of tempe- 
rature as great as that between the warmth of ſpring and the or- 
_— cold of winter. His fingers were benumbed by the cold, 
and he felt a violent pain in his right ear and jaw, which he 
aſcribed to the dilatation of the air in theſe organs as well as to 
the external cold. The beauty of the proſpe& which he now en- 
joyed, however, made amends for theſe inconveniences. At his 
departure the ſun was ſet on the vallies ; but the height to which 
Mr. Charles was got in the atmoſphere, rendered him again vi- 
ſible, though only for a ſhort time. He ſaw, for a few — 
vapours riſing from the vallies and rivers. The clouds ſcemed to 
aſcend from the earth, and collect one upon the other, till pre- 
ſerving their uſual ſorm; only their colour was grey and monoto- 
nous tor want of ſufficient light in the atmoſphere. By the light 
of the moon he perceived that the machine was turning round with 
him in the air; and he obſerved that there were contrary currents 
which brought him back again. He obſerved alſo, with ſurpriſe, 
the effects of the wind, and that the ſtreamers of his banners 
pointed upwards ; which, he ſays, could not be the effe either 
of, his aſcent or deſcent, as he was moving horizontally at the 
time. At laſt, recollecting his promiſe of returning to his friends 
in half an hour, he pulled the valve, and accelerated his deſcent. 
When within 200 feet of the earth, he threw out two or three 
ounds of ballaſt, which rendered the balloon again ſtationary : but 
in a little time afterwards, he gently alighted in a field about three 
miles diſtant from the place whence he ſat out ; though by making 
allowance for all the turnings and windings of the voyage, he 
ſuppoſes that he had gone through nine miles at leaſt. By the cal- 
culations of M. de Maunier, he roſe at this time not leſs than 
10,500 feet high ; a height ſomewhat greater than that of Mount 
Etna. A ſmall balloon, which had been ſent off before the two 
brothers ſet out on their voyage, took a direction oppoſite to that 
of the large one, having met with an oppoſite current of air, pro- 
bably at a much greater height. 
he ſubſequent aerial voyages differ ſo little from that juſt now 
related, that any particular deſcription of them ſeems to be ſuper- 
fluous, It had occurred to Mr. Charles, however, in his laſt flight, 
that there might be a poſſibility of directing the machine in the 
atmoſphere ; and this was ſoon attempted by M. Jean-Pierre 
Blanchard, a gentleman who had, for ſeveral years before, amuſed 
himſelf with endeavours to fly by mechanical means, though he 
had never ſucceeded in the undertaking. As ſoon as the diſcoverv 
of the aeroſtatie machines was announced, however, he reſolved 
to add the wings of his former machine to a balloon, and made no 
doubt that it would then be in his power to direct himſelf through 
the air at pleaſure. In his firſt attempt he was fruſtrated by the 
impetuoſity of a young gentleman, who inſiſted, right or wrong, 
on aſcending along with him. In the ſcuffle which enſued on 
this occaſion, the wings and other apparatus were entirely deſtroy- 
ed; ſo that M. Blanchard was obliged to commit himſelf to the 
direction of the wind: and in another attempt it was found, that 
all the ſtrength he could ſupply was ſcarce ſufficient to eounteract 
the impreſſion of the wind in any degree. In his voyage, he 
found his balloon, at a certain period, ated upon by two contrary 
winds ; but, on throwing out four pounds of balla „he aſcended 
to a place where he met with the ſame current he had at ſetting out 


voyage, was ſomewhat different from that of Mr. Charles ; 
ing, in one part of it, found the atmoſphere very warm, iij ano- 
ther cold ; and having once found himfelf very h ; 
another time almoſt overcome by a propenſity to ſleep. The 
height to which he aroſe, as meaſured by ſeveral obſervations 
with mathematical inſtruments, was thought to be very little leſs 
than . feet ; and he remained in the atmoſphere an hour and 
a quarter, 

The attempts of M. Blanchard to direct his machine through 
the atmoſphere were repeated in the month of April 1784. Meike 
Morveau and Bertrand at Dijon, who raiſed themſelves with an in- 
flammable air-balloon to the height, as it was thought, of t 34000 
feet ; pating through a ſpace of 18 miles in an hour and 25 mi- 
nutes. M. Morveau had prepared a kind of oars for dlrecting the 
machine through the air ; but they were 3 by a guſt of 
wind, ſo that only two of them remained ſerviceable : by working 
theſe, however, they were üble to produce a ſenſible effect on the 
motion of the machine. In a third aerial voyage performed by 
M. Blanchard, he ſeemed to produce ſome effect by the agitation 
of his wings, both In aſcending, deſeending, moving fidewife, and 
even in ſome menſure againſt the wind however, this Is ſup- 
poſed, with ſome probability, to have been a miſtake, as, In an 
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AEROSTATION, 


his ſucceeding voyages, the effects of his machinery could not be 


reel ved, 
The ſucceſs of Meſſrs. Charles and Roberts in their former ex- 
periments encouraged them ſoon to repeat them, with the addi- 
tion of ſome machinery to direct their courſe, Having enla 
their former balloon to the ſize of an oblong ſpherold of 46 feet 
long and 27} in dlameter, they made it to float with its longeſt 
rallel to the horizon. The wings were made in the ſhape ofan 
umbrella without the handle, to the top of which a ſtick was faſ- 
tened parallel to the aperture of the umbrella, Five of theſe were 
diſpoſed round the boat, which was near 17 feet in length. The 
balloon was filled in three hours, and, with the addition of 450 
unds of ballaſt, remained in £qui/ibria with the atmoſphere, 
About noon, on the rgth of September 1784, they began to aſcend 
very gently in conſequence of throwing out 24 pounds of ballaſt, 
but were ſoon obliged to throw out eight pounds more in order to 
avoid running aga nſt ſome trees. Thus they roſe to the height 
of 1400 feet, when they perceived ſome thunder-clouds near the 
horizon. On this they aſcended and deſcended, to avoid the dan- 
er, as the wind blew directly towards the threatening clouds ; 
but from the height of 600 feet to that of 4200 above the ſurface 
of the earth, the current was quite uniform and in one direction. 
During their voyage they loſt one of their oars ; but found; that 
by means of thoſe which remained, they conſiderably accelerated 
their courſe. From the account of their voyage, it appeared that 
they had paſſed ſafely through the thunder-clouds ; as we are in- 
formed, that, about 40 minutes after three they heard a loud 
clap of thunder; and, three minutes after, another much louder ; 
at which time the thermometer ſunk from 77 to 59 degrees. This 
ſudden cold, occaſioned by the approach of the 4 An, condenſed 
the inflammable air, ſo that the balloon deſcended very low, and 
they were obliged to throw out 40 pounds of ballaſt ; yet, on exa- 
mining the heat of the air within the balloon, they found it to be 
104, when that of the external atmoſphere was only 63. When 
they had got ſo high that the mercury in the barometer od only 
at 23,94 inches, they found themſelves becalmed ; fo that the ma- 
chine did not go even at the rate of two feet in a ſecond, though 
It had before gone at the rate of 24 feet In a ſecond, On this 
they determined to try the effect of their bars to the utmoſt z and, 
by working them for 35 minutes, and marking the ſhadow of the 
balloon on the ground, they found, In that time, that they had 
deſeribed tho ſegment of an ellipſis whoſe longeſt diameter was 
ooo feet, Aſter having travelled about 1; miles, they de- 
ſeended, only on account of the approach of night, having ill 
foo pounds of ballaſt left, 
Having thus related all that has been done with regard to the 
conducting of neroſtatie machines through the atmoſphere, wo 
ſhall now relate the attempts that have been made to leſſen thelr 
expe nee, by eoncerting ſome contrlvance to aſcend Without 
throwing out ballaſt, and tv deſeend without luſing any of the In. 
flammable alr, 
he Arſt attempt of this kind was made by the Duke de 
Chartres 4 who, on the Feth of July 1984, aſcended with the two 
rothers, Charles und Roberts, from the Park of St. Cloud; The 
alloun was of an oblong form; made to aſcend with its longeſt dis 
ameter horizontally, and medfured 55 Feet in length and 44 ih 
breadth, It eontathed within it a aller balloon Aled Ktn evini- 
Won alt z by blowing into which With a pair of belluws, and this 
throwing IH 4 conſiderable any vf eommom alrz it Was ſup⸗ 
poſed that the Machine would bernie fuffleſentiy heavy by defventl, 
eſpecially a8, by the inflation of the internal bag the Inflammable 
alt in the external one Would be condenſed inte a fmaſſer (pare, 
and thus heeame fpeeifieally heavier The voyage, however; Was 
HKende: with fuch elreurnftances as rendered It impoſſible t6 
W What would have been the event uf the feheme: The 
power of afvent with which they fot gut ſeems te have been very 
great i av, in three minutes after parting with the ground, they 
were luſt In the elouds, and Invulved in ſuch a dens vapour, that 
hey eould fee neither the ſky nor the earth. In this (ituation they 
emed ta be attacked by a whirl-wind, which, befides turning the 
ſſoan three times round from right ta left, (hook and beat it 
about, that ey were rendered incapable of uſing any of the 
means propoſed 7 direfting their courſe, and the ilk ſtuff of 
which the helm had been compoſed was even turn away, No 
ſcene can be conceived more terrible than that in which they were 
now invalved, An immenſe ocean of ſhapeleſs clouds rolled one 
upon another below them, and ſeemed to prevent any return to 
the earth, which Mill continued inviſible, while the agitation of 
the balloon became greater every moment. In this extremity 
they cut the cords which held the interior balloon, and of conſe- 
uence it fell down upon the aperture of the tube that came from 
e large balloon into the boat, and it up. They were 
then driven upwards by a guſt of wind from below, which carried 
them to the top of that ſtormy vapour in which they had been in- 
volved. They now ſaw the ſun without a cloud ; but the heat of 
his rays, with the dimiſhed denſity of the atmoſphere, had ſuch 
an effect on the inflammable air, that the balloon ſeemed ever 
moment ready to burſt, To prevent this they introduced a ſtie 
— the tube, in order to puſh away the inner balloon from 


ts aperture: but the expanſion of the mmable air puſhed it { 
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cloſe, that all attempts of this kind proved ineffeQual, It was 


now, however, become abſolutely neceſſary to give vent to a 
very conſiderable quantity of the inflammable air ; for which pur- 
poſe the Duke de Chartres himfelf bored two holes in the balloon, 
which tore open for the length of ſeven or eight feet. On this 
they deſcended with great rapidity ; and would have fallen into a 
lake, had they not haſtily thrown out 60 pounds of ballaſt, which 
enabled them juſt to reach the water's edge. 

The ſucceſs of the ſcheme for raiſing or lowering aeroſtatie ma- 
chines by means of bags filled with common air being thus ren- 
dered dublous, another method was thought of. This was to put 
a ſmall aeroſtatie machine with rarefied alr under an inflammable 
air-balloon, but at ſuch a diſtance that the inflammable air of the 
latter might be perfectly out of the reach of the fire uſed for in- 
flating the former ; and thus, by InQteaſing or diminiſhing the 
fire in the ſmall machine, the abſolute weight of the whole would 
be conſiderably diminiſhed or augmented, This ſcheme was un- 
happily put in execution by the celebrated M. Pilatre de Rozier, 
and another gentleman named M. Romaine. Their inflammable 
air-balloon was about 37 feet in diameter, andthe power of the ra- 
refied air one was equivalent to about 60 pounds. They aſcended 
without any appearance of danger or ſiniſter accident ; but had 
not been long in the atmoſphere when the inflammableair-balloon 
was ſeen to ſwell — at the ſame time that the aero- 
nauts were obſerved, by means of teleſcopes, very anxious to get 
down, and bufied in pulling the* valve and opening the appen- 
dages to the balloon, in order to facilitate the eſcape of as much 
inflammable air as poſſible. A ſhort time after this the whole ma- 
chine was on fire, when they had then attained the height of 
about three quarters of a mile from the ground. No exploſion 
was heard ; and the ſilk which compoſed the alr-balloon continued 


expanded, and ſeemed to reſiſt the atmoſphere for about a mi- 


nute; after which it collapſed, and the remains of the 1 youre 
deſcended along with the two unfortunate travellers ſo rpiy, that 
both of them were killed, M. Pilatre ſeemed tu have been dead 
before he came to the ground but M. Romaine was alive when 
ſome perſons ea ne up t6 the place where he lay, though he expired 
Immediately after, Theſe are the moſt remarkable attempts that 
have been made to Improve the ſelence of aeroſtation z though a 
great number of other expeditions through the atmoſphere have 
taken place, 


But of all the voyages which had been hitherto projeRted or put 


In execution, the molt enterprifing was that of M. Blanchard und 


Dr. Jeffiles acroſs the Nralts of Dover, which ſeparate Britain from 
France, "This took place un the 5th of January 1585, belnga 
elear froſty Dec with a wind, barely pereeptible, at N. N. W. 
The operation of filing the ballonn began at 1o celuek, and, at 
three quarters aſter twelye, every thing was ready for their depar- 
ture. At one v'eluck M. Blanchard efired the buat to be puthed 
uff, which now finod only two feet diſtant from that previplee ſu 
finely deſeribed by Shakeſpeare in his tragedy of King Leat, Ay 
the balluwn was ſearcely * ty entry two, they were bl 

ty throw viit all their balleſt except three bags vf 15 rages edel 
when oy at last roſe gently; thigh waking very Hitle Way un ac- 
eouyt of there bel 04 tele Wind: At a quarter aſter une v/cluck 
the barometer, Which un the elf fond at 29:5 Inches Wis OW 
fallen tu 25:4; and the Weather proved Rue ard wart: They 
had now @ moſt beautiful pruſpest of the uch evalt of England, 
and were able ts egunt 47 villages upon it; After palling aper 
ſeveral veilely, they Found that the Hallen, at $5 Minutes after 
ane; was defeendingy un Which they threw vt a Tack and an half 
of ballaft i but as they faw that it fill defended, and that With 
much greater veloelty than before, they naw threw But all the 
ballaft, This All proving ineffectual, they nent threw gue a par= 
eel of books they earri-d along with them. which made the hal- 
loan afvend when they were above midway betwixt France and 
England, At a quarter paſt two, finding themſelves again de 
feending they threw away the remainder of their Banks, and, en 
min ties after, they had a moſt enchanting proſpect of the Freneh 
paſt, Kiill, however, the machine defeended; and as they had 
naw na more ballaſt, they were abliged ta throw away their pro- 
viſians for eating, the wings of their huat, and every other mave» 
able they could poſſibly ſpare, # We threw away,” ſays Dr, — 
fries, „dur anly bottle, which, in its deſcent, caſt aut a ſteam like 
(muke, with a ruſhing nuiſe ; and when it ſtruck the water, we 
heard and felt the ſhack very perceptibly on our car and balloon.” 


„All this proving inſufficient to ſtop the deſcent of the balloon, 


they next threw out their anchors and chords, and at laſt ſtripped 
off their clothes, faſtening themſelves to certain ſlings, and in- 
tending to cut away the boat as their laſt reſource, They had 
now the ſatisfaction, however, to find that they were riſing ; and 
as they paſſed over high lands between Cape Blanc and Calis, 
the machine roſe very faſt, and carried them to a greater height 
than they had been at any former part of their voy Ina 
ſhort time after they deſcended ſafely among ſome trees in the fo- 
reſt of Guiennes. | 

It would be tedious as well as unneceſſary to recountall the other 
acrial voyages that have been performed in our own or other 
countries 4 7 red ſufficient for the purpoſe of this article to 


notice thoſe which were moſt * and intereſting; and 
t 


herefore 
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therefore an account of the Ingenlous Mr. Baldwin's excurſion 


from Cheſter, with the partleular elreumſtances attending It, (hall | fo loud. Agaln, round the 


now elofe our enumeration, 
On the 8th of September 1985, at forty minutes paſt one P. VI. 
Mr, Halde in aſpended from Cheſter In Me. Lunardl's balloon, 
Aſter traverling In a varlety of different dire&tlons, he firſt allghted, 
„at af minutes after three, about twelve miles from Cheſter, In 
the nelghbourhood of Frodſham then re-afoending and purfung 
his excurſion, he finally landed at Rixton-moſs, five miles N. N. EE, 
of Wavington, and 25 miles from Cheſter, Mr. Baldwin has 
publiſhed his Obſervations and Remarks made or his voyage, 
and taken from minutes. Our limits will not admit of relating 
many of hls obſervations z; but the few following are ſome of the 
moſt Important and curious, 4 The ſenſation of aſcending le 
compared to that of a ſtrong preſſure from the bottom of the car 
upwards againſt the ſoles of his feet, A few ſeconds of time 
before the balloon had attained Its greateſt helght, the * 
eontraſt and novelty of hls ſituation led him with unuſual an 
pleaſing ſenſations. The (ky was painted with a purer, and more 
tranſparent azure, The fun ſhone hot, and with n brighter 
luſtre, His beams were white and yo z; not ſurrounded 
with haze or vapour 4 but too fierce for the human eye to look 
upon a ſecond time with pleaſure, At the diſtance of what 
appeared to him ſeven miles from the earth, though by the baro- 
meter ſcarcely u mile and a half, he had a grand and moſt en- 
chanting view of the elty of Cheſter and Its adjacent places be- 
low, Tue river Dee appeared of a red colour, the elty very di- 
minutlve, and the town entirely blue, "The whole appeared a 
perfect plain, the higheſt bullding having no apparent height, but 
reduced all to the ſame level; and the whole terreſtrial wrolped ap- 
peared like a coloured map. Juſt after his firſt aſcent, being ln 
a well-watered and muritime part of the country, he obſerved a 
remarkable and regular tendency of the balloon towards the ſea ; 
but, ſhortly after, riſing into another current of air, he eſcaped the 
danger, This upper current, he ſays, was viſible to him at the 
time of his aſcent, by a lofty ſound Aratum of clouds flying In a 
ſafe direQtion. The perſpeQive appearance of things to him was 
very remarkable, The loweſt bed of vapour that firſt appeared 
as a cloud was pure White, In detached fleeces, increaſing as they 
roſe t they preſently coaleſeed, and formed, as he expreſſes It, 
a ſea of cotton, tufting here and there by the actlon of the alr In 
the undiſturbed parts of the clouds, The whole became an ex- 
tended white floor of cloud, the upper ſurface belng ſmaoth and 
even, Above ts white floor he obſerved, ut great and unequal 
diſtances, a vaſt aſſemblage of thunder-clouds, each parcel conſiſt. 
ing of whole acres in the denſeſt form i he compares thelr form 
and appearance tothe ſmoke of pleces of ordnance, which had con» 
folldated as it were into maſſes of ſnow, and penetrated through 
the upper ſurface and white floor of common clouds, there remaln- 
ing viſible and at reſt, Some clouds had motions in flow and va- 
rious directions, forming an appearance truly ſtupendous and ma- 
jeſtie.“ He endeavours to convey ſome idea of the ſcene as repre» 
ſented in fig. 11. A repreſents a circular view he had from the car 
of the balloon, himſelf being over the centre of the view, looking 
down on the white floor of clouds, and ſeeing the city of Cheſter 
through an opening, which diſcovered the landſcape below, limited 
by ſurrounding vapour, to leſs than two miles in diameter. The 
breadth of the outer margin defines his apparent height in the bal- 
loon, viz. four miles above the white floor of clouds. Mr. Bald- 
win alſo gives a curious deſcription of his tracing the ſhadow of 
the balloon over tops of volumes of clouds, At firſt it was 
(mall, in ſize and ſhape like an egg ; but ſoon increaſed to the 
* of the ſun's diſk, full growing larger, and attended 
with a muſt captivating appearance of an 2 encircling the whole 
ſhadow at ſome diſtance round it, the colours of which were re- 
markably brilliant, The regions did not feel colder, but rather 
warmer, than below. The ſun was hotteſt to him when the bal- 
loun was ſtatl nary. The diſcharge of a cannon when the bal- 
luon- was at a conſiderable height, was distinctly heard by the ge- 
ronatit 4 and a diſcharge from the ſame plece, when at the height 
vf JP yards, ſo diſturbed him as to oblige him for ſaſety to lay 
| hold firmly of the eords of the balloon. At a confiderable height 
he poured down pint bottle full of water 4 and as the alr did not 
oppoſe a reſiſtance ſuffleſent to break the ſtream Into ſmall drops, 
It moſtly fell down In large drops. In the courſe of the balloon's 
track It was found much affected by the water, 4 elreumſtance 
obſerved In former aerial voyages, At one time the diredtion of 
the balloon kept ———_— over the water, gol directly towarge 
the ſex, ſo much as to endanger the aeronaut 1 the mouth of the 
balloon was opened, and he In two minutes defended Into an un- 
der eurtent blowing from the fea ! lie kept defeending, and landed 
at Bellaly farm In Rinſley, 13 miles from Cheſter, Here he 
lightened his eat by 1 pounds; and Inflantly re- aſcending, was 
earrled Into the Interlor part of the country; performing u Humber 
of different mancuvres, At his greateſt altitude he found hls 
reſpleatlon Troy Ha eaſy, Several bliddery whielf he had alon 
with hin erackled and * vety c bly. Clouds an 
Jan b $ before; 14 on thie fume level, Þ Way bf expetl- 
ent, He 15 the Upper valve as T, thtee | 66, the neck bf 
the balſbon being * z fd tematked, that the eſcape of the gas 
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was attended with a growling nolfe like mill. ones, but not near 
dow of the balloon, on the clouds, 


| he vbſerved the Iris. A variety of other elreumſtances and ap. 


— _ 


pearances he met with le fanclfully deferibed 4 and at 33 minutes 


paſt three he finally landed, 
The 1 of gerlal voyages, accompanied with partleulur 


| detalls of trifllng and unintereſting elreumſtances, and apparently 


made with a view to prumote the Intereſt of partleular perſons, 
regardleſs of any advancement In knowledge, have now funk the 
ſcience of aeroſtation ſu low In the opinion of moſt people, that 
before giving any account of the moſt proper method of conſtruQ. 
ing theſe machines, It may ſeem neceſſary to premiſe ſomething 
concerning the uſes to which they may poſſibly be applied. "Theſe, 


according to Mr. Cavallo, are the following: 


« 'The ſmall balloons, — thoſe made of paper, and ralſed 
by means of ſpirit of wine, may ſerve to explore the direction of 
the winds in the upper regions of the atmoſphere, particularly 
when there la a calm — they may ſerve for ſignals In various 
elreumſtances, In which no other means can be uſed ; and letters 
or other ſmall things ma be enſily ſent by them, as for Inſtance 
from ſhips that cannot ſafely land on account of ſtorms, from ho- 
fieged places, lands, or the like, The larger neroſtatle ma- 
ehlnes may anſwer all the above mentioned purpoſes In a better 
manner ; and they may, hefides, be uſed as 4 help to a perſon who 
wants to aſcend a mountain, « preetplce, or to croſs a river 4 and 
"m4 one of thoſe machines tied to a boat by a long rope, may 

e In ſome cafes, u better ſort of fill than any that le uſed at 
preſent, The largeſt fort of machines, which can take up ono 
or more men, may evidently be ſubſcrvient to various ceonumIl. 
cal and philoſophical purpoſes, Thelr conveying people from 
place to place with great (wiftneſs, and without trouble, may be 
of eſſentlal uſe, even if the art of guiding them in a direction dit. 
ferent from that of the wind ſhould never be diſcovered, By 
means of thoſe machines the ſhape of certain ſeas and lands may 
be better aſcertained ; men may aſcend to the tops of mountains 
they never viſited before 4 they may be carried ever marſhy and 
dangerous grounds ; they may by that means come out of a be- 
ſleged place, or an iNland ; and they may, In hot climates, aſcend 
ton cold region of the atmoſphere, elther to refreſh themſelves, 
or to obſerve the lee, which is never ſeen below and, In ſhort, 
they may be thus taken to ſeveral places, to which human art 
hitherto knew of no conveyance, 

« The philoſophleal uſes, to which theſe machines may be ſub. 
ſervient, are numerous Indeed z and It may be ſufficlent to ſay that 
hardly any thing which paſſes in the atmoſphere Is known with 

reelſſon, and that princIpally for want of a method of aſcending 
nto It, The formation of raln, of thunder-ſtorms, of vapours, 
hall, ſnow, and meteors In general require to be attentlvely ex- 
amined and aſcertained, "The action of the barometer, the re- 
fraction and temperature of the alr In various regions, the deſcent 
of bodies, the propagation of ſound, &e. are ſubjeAs that all re- 
quire a ſeries of obſervations and experiments, the performance 
of which could never have been properly expected before the 
diſcovery of aeroſtatic machines,” 

To thoſe uſes we may add the gratification of curloſity and plea- 
ſure as very ſtrong iInducements to the praQtice of an art, in 
which, with any tolerable degree of caution, there appears not to 
be the ſmalleſt danger. Every one who has tried the experiment 
teſtifies, that the beauty of the proſpe& afforded by an aſcent, or 
the plenſure of being conveyed through the atmoſphere, ennnot 
be exceeded, No one has felt the leaſt of that giddineſs conſe- 
quent upon looking from the top of a very high building or of a pre- 
eipice, nor have they any of the ſickneſs ariſing from the motion 
of a veſſel at ſen, Many have been carried by balloons at therate 
of 30, 40, or even zo miles an hour without feeling the leaſt in- 
convenience, of even agitation of the wind ; the reaſon of which 
Is, that as the machine moves with nearly the veloelty of the wind 
Itſelf, they are always in a calm, and without uneaſineſs. Some 
have apprehended danger from the electrlelty of the atmoſphere ; 
and have thought that a ſtroke of lightning, of the ſmalleſt elec- 
tric ſpark, happening neat a balloon, might ſet fre to the Inflam- 
mable alt, and deſtroy both the machine and the adventurers.--- 
Mr. Cavallo has ſuggeſted feveral conflderations for diminiſhing 
apprehenſions of this kind, Balloons have been already raiſed In 
every ſeaſon of the year, and even when thunder has been heard, 
without Injury, In eaſe of danger, the aeronauts may ether 
defeend to the earth, or afrend above the reglon of the clouds 
and thunder-(torms, DBefides, as balloons are formed of materl- 
als that are not conductors of eleqrlelty, they are not nor to 
recelve ſtrokes, —_—_— as by belng encompaſſed with alr they 
fland Infulated, Moreover, Inflummablealr by Itſelf, or unmlxed 
with « certaln quantity of common alr, will not burn z te that If 
an eleArle ſpark ſhould happen to paſs through the balloon, It 
wouldnt ſet fire to the Inflanimable alt; wileſs a hole was made 
In the W i | 
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t will remaln In the place where It ls left, For this 
nd 4 y into the . here, and heated alr In that 
which ie colder. The aſvent of the latter Is ſhown In a very eaſy 


and ſatlefacory manner by bringing « rot- hat lron under one of 


les of a balance, by whic latter Is Inſtantly made to 
ho for, as ſoon a4 the red-hot ron Is brought under the (eale 
the hot alr belng lighter than that which ie colder, aſcends, an 
frikes the bottom, which de thus [Impelled upwards, and the op- 
polite ſeals deſcends, as If a welght had been put Into It.“ 

Upon this (imple prinelple depends the whole theory of geroſta- 
ton! for It Is the ſame thing whether we render the alr lighter by 
introducing a quantity of heat Into It, or Inclofing a quantity of 

s ſpecifically lighter than the common atmoſphere In a certain 

ce both will aſcend, and for the ſame ſeaſon, A euble fuot 
of alr, by the moſt accurate experiments, has been found to welgh 
about $54 grains, and to be expanded by every degree of heat, 
marked on Fahrenhelt's thermometer, about one part In 500 of 
the Whole. By heating a ym ok alr, therefore, to 500 de- 
grees of Fahrenheit, we will Juſt double [ts bulk when the ther- 
mometer ſtands at $4 In the open alr, and In the ſame * 
we will diminiſh Its welght 4 and If ſuch u quantity of this hot alr 
be Incloſed In a bag, that the exceſs of the welght of an equal bulk 
of common alr welghs more than the bag with the alr contained 
in It, both the bag and the alr will rife Into the atmoſphere, and 
continue to do (> until they arrive at a place where the external 
alr Is naturally ſo much rarefled that the welght becomes equal | 
and here the whole will float, 

The power of hot alr In ralſing welghts, or rather that by which 
It Is ltſelf Impelled upwards, may be ſhown In the following man- 
ner + Roll up « ſheet of paper In a conleal form, and, by thruſt» 
Ing a pln Into It near the apex, prevent It from unrolling, Faſten 
it then, by Its apex, under one of the ſeales of a balance by means 
of a thread, and, having properly eounterpolſed it by welghts, 
put It Into the oppoſite ſeale 4 apply the flame of a candle under. 
neath, you will [afantly perceive the cone to ariſe, and it will 
not be brought into equilibrium with the other, but by a much 
greater welght than thoſs who had never ſeen the experiment 
would belleve. If we try this experiment with more accuracy, 
by getting proper receptacles male which contaln determinate 
quantities of alr, we ſhall find that the power of the heat depends 
much more on the capacity of the bag which contains It than 
could well be ſuppoſed. Thus, let a eublenl receptacle be made 
of a (mall wooden frame, covered with paper, capable of eontalnl: 
one foot of alr, and let the power of « candle be tried with this 
ns above direQed for the paper cone, It will then be found that u 
certain welght may be ralſed but a much greater one will be 
raiſed by having a receptacle of the ſame kind which contains two 
euble feet 4 a Mill greater by one of three foot 4 u yet greater by 
one of ſour feet, &. and this even though the very ſame candle 
be made uſe of 4 nor le it known to what extent even the power of 
this ſmall frame might be carried, 

From theſe experiments It appears, that In the aeroſtatic ma- 
chines eonſtructed on Montgolfler's plan, It muſt be an advantage 
to have them as large as poſſible ; becauſe a ſmaller quantity of 
fire will then have a greater effe& in raiſing them, and the dan- 

from that element, which in this kind of machines is chiefly 
to be dreaded, will be in a great meaſure avoided, On this ſub- 
jeQ it may be remarked, that as the cubical contents of a globe, 
or any other figure of which balloons are made, Increaſe much 
more rapidly than their ſurfaces, there muſt ultimately be a degree 
of — at which the ſmalleſt imaginable heat would ralſe 
any weight whatever. Thus, ſuppoſing any neroſtatle machine 
capable of containing $006 cuble feet, and the alr within it to be 
— one degree hotter than the external * tendeney 
of this machine to riſe, even without the application of artifielal 
heat, would be near an ounce. Let Its capacity be increaſed 16 
times 4 and the tendency to ariſe will be equivolent to a pound, 
though this may be done without making the machine 16 times 
heavier than before, It Is certaln, however, that all aeroſtatle 
machines have a tendency to produce of preſerve heat within them, 
which would by no means be Imagine by thoſe who have not 
made the experlinent, When Meſſts, Chatles and Roberts made 
thelr Jongeſt aerlal voyage of in miles, oy had the eurlofity to 
ty the temperature of the alr within thelr balloon, In compariſon 
with that of the externatatmoſphere g and at this time they found 
that, when the external atmoſphere was 64%, the thermometer 
within the balloon flood at to4% Such a difference of tempera- 
ture muſt have glven a machine of the magnitude which carried 
them a eonflderable afeending power, Independent of any other 
rauſe, as It amounted to 41 grains on every cuble foot 4 and theres 

In a machine contalning $6,000 ſueli feet; would have been 
almoſt 206 _ Heres we Ain necbunt for what hap» 

ned at U Jon and ls recorded by M. Morveau. „ A balloon; - 
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a conſiderable degree of rarefaQtion within the balloon 4 and con» 
ſequently It was ſuſpeRted, that, by means of this rarefation 
alone, N. If it were to Increaſe u little, the balloon might 
aſcend, On the goth of _ about noon, the wind being rather 
ſtrong, agitated the balloon fo that two men were employed to 
take enre of It but, notwithſtanding all thelr endeavours, It ef- 
eaped from Its confinement, and, lifting up about 64 pounds 
welght of cords, equatorial elrele, &e, ruſs many feet Right and 
paſſing over ſome houſes, went to the diſtance of ago yards, 
Where at length it was properly ſecured,” ' 

This difference between the external and internal heat belng ſo 
very conſiderable, muſt have « great Influence upon aeroſtatle 
machines, and will undoubtedly Influence thoſe flled with Inflam» 
mable air as well as the other kind, Nor ls It unlikely, that the 
ſhort time which many aerial voyagers have been able to continue 
in the atmoſphere, may have been owing to the want of a method 
vf ay this Internal heat. It may naturally be ſuppoſed, 
and indeed It has always been found, that balloons, In paſting 
through the 4 regions of the atmoſphere, acquire a very con- 
ſ\derable quantity of moiſture, not only from the raln or ſnow 
oy ſometimes meet with, but even from the dew and vapour 
which condenſes upon them. On this an evaporation will Inſtant« 
0 take place; and, as It ds the property of this operation to pru- 
duce u very violent cold, the Internal heat of the — mult bo 
ſoon exhauſted In fuch a manner as to make It become ſpeelfically 
heavier than the eommon atmoſphere, and conſequently deſoend In 
« much ſharter thme than It would have done by the mere loſs of 
alr To this, In all probabllity, we are tu aſer{be the doſcent of 
the balloon which carried Meſſrs, Blanchard and Jeffries g and 
which ſeemed ſo extraordinary to many people, that they were ob- 
liged to have recourſe to an Imaginary attraction In the waters of 
the ocean, In order to ſolve the phenomenon, This ſuppoſition is 
rejected by Mr. Cavallo Who explains the matter, by remarkln 
that in two former voyages made with the ſame machine, It coull 
not long ſupport two men In the atmoſphere g ſo that we had no 
veenſion to wonder at Its weakneſs on this occaſion. As for Its 
riſing higher, ſays he, oy when it gut overthe land, that may be 
eaſily necounted for, In the firſt place, the two travellers throw 


out thelr clothes Juſt about that time 4 ſecondly, In conſequence of 


the wind then Increaſing, the balloon travelled at a much greater 
rate thanit had dune whilſt over the fea g which Increaſe of veloclty 
leſſened its tendency to deſcend t beſides which, the viciſMeudes of 
heat and cold may produce a very conſiderable effect ; for if we 
ſuppoſe, that the alr over the land was colder than that over the 
ſea, the balloon coming Into the latter from the former, continued 
tu be hotter than the — — alr for ſome time after; and 
conſequently It was 3 much lighter when In the cold 
alr over the land, than when In the hotter air over the ſea 4 hence 
It floated eaſſer In the former than in the latter caſe,” 

It ſeems indeed very probable, that there was ſomething 
uncommon in the caſe of Mr, Blanchard's balloon while paſſing 
over the ſea; for, as it roſe higher after reaching the land than 
In any former period of the voyage, and likewiſe carried them 
to the diſtance over land more than half of that which they had 
paſſed over water, we can ſcarce avold ſuppoſing, that it had a 
tendency to deſcend When over the water more than when over 
land, independent of any loſs of air. Now, it does not a 
that the air over the ſen, is at all warmer than that above land ; 
on the contrary, there is every reaſon tu believe, that the ſuperior 
reflective power of the land renders the atmoſphere above lt 
warmer than the ſea can dv but It I very natural to ſuppoſe, 
that the air above the ſea Is more moiſt than that above land z 
and conſequently, by letting fall its mbiſture upon the balloon, 
muſt have oeenfioned an evaporation that would deprive the ma- 
ehine of its Internal heat, which it would partly recover after it 
entered the warmer and drier atmoſphete over land, 

| (hall now proceed to the conſtruction of aefuſtatie machines ; 
of which the ſmaller are only for amufſernent, of ſome (light ex- 
periments, and are very eaſily made. As in all of them, huw- 
ever, It Is of the utmoſt conſequence to have the welght as 
— as poſſible, the ſhape becomes an ohlect of great cunſl 
eration, 

For this * « ſpherical figure has been mathematleally 

6 the ql as capable of euntalning a greater 
vantity under a ſmaller ſurface than any other, "Thus a perfet 
her contains leſs ſurface In — ty Its folldity than & 

herlod g a (pherlod leſs than a eylinder; the latter lefs than a 
eube 4 and a cube (MI! leſs than a paralleloplped, 

In all cafes, therefore, where we can fill the whole ca» 

Ity of the balloon with alr equally light, the ſpherleal fight 
$ \ndoubtedly ty be ferent and this holds good with regs 
ts gl! Inflaminghle ale balloons; whether thelr ee be gent 6 
mall; hut in the rarefled alr ones; Where the Under part mu 
rye be much eulder than the upper, the globular (haps 
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aſide, In fact, it has been found, that aeroſtatle machines, ralſed 
by means of rarefled alr, when made of the ſhape of « paral- 
leloplped, or even deviating til! more from the ſhape of u glube, 
have anſwered the purpoſe as well as they could have been ſup- 
poſed to do, had ever ſo much care been taken in forming them 
exactly to that ſhape. 

The very Brſt machine made by M. Montgolfier was In form of 
u parrellelopiped : and though it contained only 40 cubic feet, 
ſhowed & very conſiderable power of aſcent. A very large one, 

4 feet high, which M. Montgolfler had deſigned to exhiblt be- 

the toyal family, had the middle part of it priſmatic for about 

the height of ag feet; Its top Mas n pyramid of 29 feet ; and 

ts lower part was a tuncated cone of near 20 feet, It weighed 

1000 pounds ; and, notwithſtanding its ſhape, in a very ſhort 
time manifeſted a power of aſcent equal to $00 pounds, 

Another acroſtatice machine, of a ſmall ſize, but of the figure 
of a parallelopiped, being ſuffered to aſcend with thirty ſh-ets 
of oiled paper fixed In a Wire frame, and ſet on fire, roſe to 
a great height, and in 22 minutes could not be ſeen, It ſeetns 
therefore, that, with regard to the ſhape of theſe machines, It le 
by no means neceſſary to adhere rigidly to that of a ſphere g but 

at any oblong form anſwers very wr ll, 

For experimental purpoſes, both the Inflammable and rarefled 
Alr-balloons may be made of paper : the former being made of 
that kind called thin poſt, varniſhed over with Unſeed oll the 
latter elther of that or any other kind, without varniſh. In order 
to avoid the danger of burning, however, It hae been propoſed to 
{mpregnate the paper of which theſe ſmall rarefied alr-balloons are 
made with ſolutlon of fal-ammonlac, alum, or ſome other falt 
but this dues not fee to be neceffary, Thoſe filled with in- 
flammable alr have been made of gry kin or peeled 
N but the cheaper material of paper ls undoubtedly pre- 

rable, 

Por arfoftatle machines of a larger ze, the materlil unlverfally 
Employed Is varniflied Nik ; and 4 thoſe of the rarefled alr kind, 
ſen palnted over with ſame ſſe enlour, or pech with paper: 
he beſt varniſh fir an Imflammuble alr-balloon Is that made with 
bird me, and recuntiended by M. Faujas de Salnt Fond, In & 
treatiſe publiſhet) on the ſubject, The following 1s hls teths of 
tepdtling It i # Take one pound of bird-lime, Nr U 10 a ne w 
oper e A1 | that eat refit the Ate; and let It bbll getitly 

t abbut une HUE; viz HI it eraſes to crackle 4 bt, Which Ts thi 
(attic * till It Js f fl boiled; as that 14 of it being let 
i Upon His fit wn urn; ny por uphn It 

Fits of HYFpeHtihes irrige it at the fare kme with 4 Woche 

atil4; And ee vt at 4 $669 Altar froh the me left 
Vapour of this effential off Aiguld take Ate ey (8, ſet it 
Bil About e gates scherz then pour upon the Whyle three 
punts of Hg Bl of iſte, Tiifked vr py if Fentſerell ang 

es of . Wet |f þ welly let it Bll FHF g UAFERE Of af 
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Mx, 1115 ves the following method of proparing 70 vor- 
Aich, which he Are hat of VI, de Salnt Fond, n ier 
tu rener 9 II WA bolt it with two ounces of * 
ſaturn] and three viunces 0 my 6, fur every pint of off, et the 
ol! hav diffblved them, which will be accompliſhed In half an 
hour | then 4 Ur of bird me and half g Pint of the dry! 
vil Into n pv * ur copper puts are the ſafeſt for this pur fy 
the capacity of whiel\ may be equal to about one gallon, and let | 
boll very 1* over achareonl fre til the bird Ulme ceaſes to erge- 
kle, which will be about half or three quarters of an hour 4 then 
py upon It two pints and a half more of drying all, and let It 

oll for one hour onger, Mrring It we frequently with an ton 
or wooden ſpatula, As the varniſh, whilſt bolling, and efpeclally 
when it Is nearly done, (wells very much, care ſhould be taken to 
remove, In thoſe caſes, the pot from the fire, and to replace It 
when the varniſh ſubſides, otherwiſe It will boll over, hilft 


the fNufſly bolling, the operator ſhould, from time to kme, exa- 
e 


mine whether varniſh le bolled enough | which Is thus 
known, Take ſome of It upon the blade of a knife, and then, 
after rubbing the blade of another Knife upon It, ſepartte the 
knives; and when, on this ſeparation, the varniſh begins to form 
threads between the two, you may conclude that It le 17 and, 
without lofing time, It muſt be removed from the fre, hen It 


is almoſt, though not quite, 2 add about an equal quantity of 


ſpirit of turpentine ; mix it well ogether and let jt remain tilſ the 
next day ; when, having warmed It a little, fifaln and bottle It, 
If it Is two thick, add ſome more ſpirit bf turpentine. When this 
varniſh Is lald upon the Ik, the Nuff Mould be made pottery dry, 
und ſtretched ; ſo that the varniſh, which ought to be uſed 
lukewarm, may All up the pores of the ſtuff, The varnith ſhould 
be lald once very thin upon one fide bf the tuff; and, about 14 
hours after, two other coats 13 be lald on, ons on each nde; 


- 
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and, 24 hours after, the ſllk wy be uſed, though, In cold wen. 
ther, it may be left to dry ſome time longer.“ 

Much has been ſald in France of thelr Aaſtle prune, and 
its compoſſtlon kept a ſecret ; but Mr. Baldwin, after many ex- 
penſive trials, declares to the world what he conſiders as the ſe- 
cret ; and it f merely this: “ Take any quantity of eavutchous, 
as two ounces averdu 1 eut it into ſmall bits with a palr of 
ſcifſars ; put a ſtrong iron ladle, like that uſed by plumbers, over 
a common plitcoal or other fire. The fire muſt be gentle, glow. 
ing, and without ſmoke. hen the ladle is hot, much below a 

heat, put a ſingle bit Into the ladle. If Sack ſmoke iſſues, it 
will preſently flame and diſappear, or it will evaporate without 
flame the ladle is then too hot. When the ladle is leſs hot, put 
in a ſecond bit, which will produce a white ſmoke. This white 
ſmoke will continue during the operation, and evaporate the ca. 
vutchoue ; therefore no time is to be luſt ; but little bits are tu be 
put in, a few ot a time, till the whole are melted, It ſnould be 
continually and gently Nirred with an iron of braſs ſpoon. T'wo 
pounds or one quart of the beſt drying oil, of of raw linſted-ofl, 
which, together with a few drops of neats-foot oll, has ſtood a 
month, or not ſo long, on a lump of quicklime, to make it mo 
or leſs drying, Is to be put Into the melted caoutchoue, and (titre 
till hot, and the whole poured Into a Foes vellel, through a 
coarſe gaute of fine fleve, When ſettled and clear, which will 
be in a few minutes, It will be fit for uſe elther hot or cold.“ Mr, 
Baldwin de not at liberty, he obſerves, to publiſh the art of laying 
on the varniſh; but ſays, that It conſiſts In making no Inte/tine 
motion In the varniſh, which would ereate minute bubbles 4 that 
therefore bruſhes are Improper, M. Blanchard's method of mak. 
Ig elaftle gum varniſh for the Ik of a balloon is the following 
„% Diflolve elaſtle uz euoutchoue, cut ſmall, In ve times Its 
welght of ſpirit of turpentine, by keeping them ſome days tage- 
ther z then boll one ovnce of this folutlon In elght gunees bf dry» 
Ing Unſpech. oll for « few minutes 4 laſtly, ſtraln ſt, It muſt be uſed 
warm,” The pieces of Ik for the balloon muſt be eut gut of u 
8 fre, neehralng to the dimenſions; after the varnifh Is (uf- 
elently dry, They may be Jolned by laving aboilt half an Inch 
of ee of one plece "oem edge of the other, and ſewing 
16 1 douple NI aan 8 Blahehate uſes expeditiouſly the 
low! 1 6d, He lays abolit half an Lich of the eiſge of one 
* fat vet the eilge of the other, ant paſſes u Hot Ion over It 
h volt þ leh my bf paper yught to be 141d both unget ahi 
bet the f ö 1 e ee titty be tendeteil Hors ſecuute by tun⸗ 
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which 1s to eine the hule C11, helng ahn two eie Wavy 1 
10 55 than the hule, 14 Je Faitenedl tn the 10¹¹ of the plats 
Ii and þ erg which ＋* not 7. Fang, It Is kept 
h the hole "The ela(lielty of the gas fe f will Nalp to Ke 
(hut, To this ſhutter the ling de Fast nech by whileh It Is 06+ 
eaſlonally opened for the eſpape of gas, N all Oring of other 
way ould be fixed to the ſhutter and the plate, ſ as not le 
admlt the ſhutter to be 2 heyong a gertaln ſafe diſtance, To 
the lower paft of the balloun two plpes (hould be ed, made of 
the ſame (Muff as the envelope f 6 (nches dlameter for a balloon of 
o feet, and proportionably larger for balloons of greater caps 
ety, The uit he long enough for the ear, For balloons of 
18 feet and lefy diameter, one neck or plpe will be Cuffclent, 
Theſo pipes are the apertures through which the Inflummable gas 
Is Introduced Into the balloon, 
ans car or boat ſe beſt made of wleker-work, covered with 
k 


r, and well painted of varniſhed over ; and the proper me- 
"ad of ſi 1 14 


ſpending It, 1s by ropes proceeding from the net which 
goes over het balloon, Thin — ſhould be Formed to the ſhape 
of the balloon, and fall down to the middle of it, with various 
cords proceeding from It to the elrcumference of a clrele about 
two feet below the balloon ; and from that circle other ropes ſhould 
go to the edge of the boat, This circle may be made of wood, of 
of ſeveral pleces of ſlender cane bound 9 4 The meſhes of 
the net ny be ſmall at top, againſt which part of the balluon the 
Inflammable alr exerts the greateſt force ; and Increaſe In (ze 2s 
they recede from the top. A hoop has askim been applied 
round the middle of the balloon to faſten the net. This, 1 2 
not abſolutely proce pl is beſt made of pieces of cane bound to- 
.gether, and covered with leather, 

With regard to the rarefled atr machines, Mr. Cavallo fe- 
tommende firſt to ſoak the cloth In u ſolution of —— 
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and common ee, uſing one pound of each to every gallon of 
water, and when the cloth is quite dry, to paint It over in the 
inſide with ſome earthy colour, and ſtrong ſize, or glue. When 
this palnt has dried perfectly, It will then be proper to varniſh it 
with oily varniſh, which might dry before it could penetrate quite 
through the cloth. Simple drying linſeed oil will anſwer the 
purple as well as any, provided it be not uy Auid, 
he beſt method of cutting the pieces of ſilk that are to form 
a balloon, is to deſcribe a pattern of wood, or Riff card-paper, 
and then to cut the ſilk upon it. As the edges of ſuch a pattern 
are not perfect circles, they cannot be deſcribed by a pair of com- 
paſſes: but the beſt method of drawing them is as follows, Firſt, 
draw on a flat ſurface two right lines, AE, fig. t. and BC, per- 
ndicular to eachother. Secondly, find the clreumference anſwer- 
— to the given diameter of the balloon in feet, and decimals of 
a foot, and make AD and DE each equal to a quarter of the cir- 
cumference, ſo that the whole length, AE, of the pattern may be 
equal to half the elreumference, "Thirdly, divide AD Into 18 
ual parts 4 and to the points of diviſion apply the lines fg, bi, 
t, &c. parallel to each other, and perpendicular to AD, Fourthly, 
divide the whole cireumference into twice the given number of 
pleces, and make DC and BD each equal to the quotient of this 
divifion, ſo that the whole, BC, le equal to the greateſt breadth 
of one of theſe pieces, Fiſthly, multiply the above mentioned 
votlent by the decimals annexed to /x, viz. 0.9 619) and then 
the product expreſſes the length of /x, again multiply the ſame 
length of DE by the deelmals annexed to 4/,.and the product ex- 
preſſes the length of hi; and, In (hort, the produet ariſing ſrom 
the multiplication of the length of DC, by the deelmals annexed 
to each of the parallel lines, gives the length of that line. Laſtly, 
having fold the lengths of all theſe lines, draw, by hand, a 
eurve-llne, paſling through all the extremities of the fald lines, 
and that la the 0 of one quarter of the pattern, The other 
quarters may be enſily deſcribed, by «pplyln to them a plece of 
per cut according to that already found, Suppoſe, for ex- 
— le; that the dlameter of the balloon to be conſtructed Is 20 
feet; and that It Is required to make It of 14 pleces; then, In 
order t6 draw the pattern fur thoſe pleces; find the elteumfſetenee 
f the ballvohy which Is 62.84 feet; and en It by four, 
the quotient Is 1. feet : make, therefore; AD equial to 15.7 
feet; and DE likewiſe of the 1 dot thi Divide the eltevni- 
ſerehre 64:84 by 74 which is double the number of leees that 
te i forth the pon and the quotient; 261 f Feet; Js the 
en in gt DE; ang likewife of 31) 10 he seid 99.446 
ef. hen Having divided the ie into 1H tual parks, 
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mothud of provuring the Inflammable alt. Tt may be obmalned 
" varluus Why, as has been ſhawn In the Syſtem of As nokany, 


vt the moſt advantageous methods are, by applying avlds ty ber: 
taln metals by expo ng unlmal, vegetable, and fume mineral 
ſubſtances, In a cloſe veſſel, to n rong re4 or by tranſinuting the 
vapour of certain flulds through red-hot tubes, 

1. In the firſt of theſs methods, Iron, Ine, and vitriolle geld 
are the material» moſt generally uſed, "The vitrlolie aeld mul 
be diluted by five or fix parts of water, Iron may he expected 
to yield In the common way 1900 times Its own bulk of gas | 
vr one euble foot of Inflammable alr to be produced by 44 ounces 
of Iron, the like welght of oll of vitrlol, and 224 ounces of was 
ter, Six ounces of une, an equal welght of oll of vitriol, and 
30 ounces of water, are neceſſary for producing the ſame quantity 
of gas, It Is more proper to uſe the turning» or ohippings of 
grent pleces of iron, as of cannon, &, than the filings of that 
metal, becauſe the heat attending the efferveſence will be dl- 
miniſhedz and the diluted acid will paſs more readily through the 
interſiices of the turnings, when they are heaped together, than 
"through the flings, which Rick cloſer to one another. The 
weight of the iInflummable aly thus obtalned by means of acid of 
vitriol, is, in the common way of procuring it, generally one 
ſeventh part of the weight of common alr; but, with the ne- 
cefſary precautions for philoſophical experiments, leſs than one- 
tenth of the welght of common air. T'wo other ſorts of elaſtic 

$ are ſometimes generated with the inflammable alr. Theſe 
may be ſeparated from it, by paſſing the inflammable air thro 
water In which quick-lime has been diſſolved, The water will 
abſorb theſe flulde, cool the inflammable air, and prevent its over 
1 alloon when introduced into It, 

9. U, 4 


| 


| 
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N repreſents an apparatus, deſcribed by Mr. Cavallo, as 
proper for filling balloons, of the ſize of two or three feet in dla- 
meter, with inflammable air, after paſſing It through water. A 
is the bottle with the ingredients; BCD a tube Fiſtened in the 
neck at B, and paſſing throvgh C, the cork of the other bottle, 
in which there is another hole made to receive the tube on which 
the balloon is tied. Thus it is plain that the inflammable alt, 
coming out of the tube D, wil paſs firſt through the water 
of the bottle E, and then into the balloon, I'wo ſmall catks 
may be uſed inſtead of the bottles A and E. 

2. Inflammable air may be obtained at a much cheaper rate bh 
the action of fire on various ſubſtances ; but the gas which theſe 
yield is not fo light as that produced by the efforveſcence of acids 
and metals. The ſubſtances proper to be uſed in this way, are, 
pit-coal, aſphaltum, amber, rock-oil, and other minerals ; wood, 
and eſpecially oak, camphor-oil, ſpirits of wine, other, and anl- 
mal ſubſtances, which yield air in diſſerent degrees, and of vari- 
vis ſpeefic gravities : but pit-coal is the preferable ſubſtance. A 
pound of this, expoſed tv a red heat, yields about three cuble feet 
of inflammable alr, which, whether it be paſſed through water or 
not, welghs about one-fourth of the welght of common alr. De, 
Prieſtley found, as we have elſewhere notleed, that animal or ve= 
getable ſubſtances will yield (ix of ſeven thmes more inflammable 
alr when the fire is ſudde ily Inereaſed, than when |; le gently 
raiſed, though It be aſterwards made very ſtrong. Mr. Cavallo 
obſer ves, that the various ſubſtances above enumerated, generally 
yield all thelr Inflammable alr In about one hour's Mme, The 
general method le, to encloſe the ſubſtances In Iron or earthen 
veſſels, and thus expoſe them to a ſtrong fre, ſufflelent to make the 
veſſels red hot i the Inflammable alr proceeding from the aper- 
ture of the veſſel, Is recelved Into a tube or refrigeratory, and 
paſſing through the tube or worm, le at laſt evlleded In a balloon, 
vr other veſſel, A gun-barrel has been often uſed for effays of 
this kind, The ſubſtanes Is put Into It fo as to (1 fs oy elght 
Inches of Its loweſt part, the remainder fAlled with dry ſand: u 
tube, adapted ty the ma of the barrel; 1s hrovght Into 4 haſun 
of unter under an Inverted recelver z and the paft uf the 1 
containing the ſübſtance beitig put into the re, and made fret 
hat, the Inflanimable alr is eviledted In the Inverted recelver. A4 
'w gu pattel enhiot ſerve for proditeling a latpe quantity of in 

ammahſe alt, Mr, Cavally tettunmein 4 us the ost acenta 
penis (hi4jje the following cuntrleaner; let this veffel be tide if 
lay bt lallet of on TH the The of 4 Flotetice Aſh; fue 
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wing Wk Hs Walker oF 4 bY 
1 mu vn EF, Wy iſſe Uppef 4per= 
wn Wt Which the halluny | 1485 ; Things thus 185 
1 12 Al we the veſſyef 5 Wr "ney vol hat 
nt WH ar pense Wil vs at wt fig $11 v1), and 
0 Ig ene ie, i af a ener lag the ie () 
uv sche b1 Hs Wera, UL q n able ee uf emen 
alt remains In the N veſſef , which It Is proper to vs - 
I, the vellel EF thayld have g Apen, N, thinugh which 
he eammon ale may be (yeked out, and the water afvend as high 
« the ſigp-vvok, The Wimenſlans of (yeh an apparatus Mr Ca- 
valle glyves thus i Diameter of the largeſt part of the vellel, ANG, 
foven Inehes; length of the whole vellel, 16 Inches; dlameter of [ts 
Aperture one Inch 4 dlameter of the cavuy of the tube C ihres 
fuurths of an Inch 4 lower aperture of the veſſel, EF, (Is Inches | 
leaſt helght of the veſſel EF, 24 Inches | Its aperture F about two 
Inches. The aperture of the veſſel EF (hould be at lest one foot 
below the ſurface of the water In the tub HI. Care muſt be taken 
that the fire uſed be kept at a propeg; Wiſkanee, otherwiſe It may 
fre the Inflummable alr which may e out of the veſſel KF, 
4+ The laft method of obtalning / 1 ammable air was lately 
diſcovered by Mr. Lavolſler, and ale by Dr. Prieſtley, Mr, 
Lavulſler made the ſteam of boiling water paſs through the bar» 
rel of a gun, kept red hot by burning coals. Dr Prieſtley uſes, 
Inſtead of the gun barrel, « tube of red hot braſs, upon which 
the Neam of water has no effect, and which he fills with the 
pleces of Iron which are ſeparated In the boring of ennnom. By 
this method he obtains an Inflammable alf, the 1 gravity of 
which is to that of common alr as t to 13, In this method, 
not yet Indeed reduced to general practlee, a tube, about three 
Uarters of an Inch in dlameter, and about three feet long, le 
lled with iron turnings; then the neck of a retort, or a cloſe 
boller, is luted to one of Its ends, and the worm of a refrigera» 
tory Is adapted to Its other extremity. The middle part of the 
tube is then ſurrounded with burning coals, ſo as to keep about 
one foot in length of It red hotz and a fite is always made under 
the retort, or boller, ſufficient to make the water boil with vehe- 
mence. In this proceſs u conſiderable quantity of inflummable 
alr comes out of the worm of the refrigeratory. It is ſald that 
iron yields one half more alr by this means than by the aQlon of 


vitriolle geld. 
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will he nome 6 mon 
equivalent for all the ad ae that gan be derived from 4 ' 
adj onal price of the white vitriul, For ea balloon of 30 

dſameter, 1. Cavalla recommends 3966 pounds of Irn1) 1 
Inge, as Bo. oll of vitrlul, and 19,560 povnds of water, 'Theſt 
— ortlons, however, a 
metal, and too lle 4 th reſpect to the water, Oi of vitrlol 
wil not exert Its power upon Iron, unlefs It be diluted with five or 
fx thmes Its quantity of water In which cafe a much ſmaller 
uantlty of both geld and metal will ferve, Mr. Lunardl, = 

m the number of hls voyages, had certainly much practiea 
knowledge In aeroſtatlon, filled hls bullunn at qu 1 and 
Glaſgow with about 200 pounds of iron, as much vitrielle acid, 
and 12,000 pounds of water, The Iron was placed in hls veſſels 
In layers, with ſtraw between them, in order to Increaſe the ſur- 

face, His —— was not materlally different ſrom that of Mr. 
Cavallo, repreſented by fig. 5. where AA are two tubs, about 
three feet In diameter, and nearly two feet deep; Inverted In large 
tubs, BB, filled with water, In the bottom of each of the inverted 
tubs a hole is made, and a tube, E, of tin, adapted, which is about 
ſeven inches in diameter, and ſeven or eight long. To theſe 
tubes the ſilken ones of the balloon are to he tied. Round each 
of the tubs, B, five, fix, or more ſtrong caſks are placed: in the 
top of each two holes are made, and to one of theſe holes a tin 
tube is adapted, and ſo ſhaped, that, paſſing over the edge of the 
tub, B, and through the water, it may terminate with its aperture 
under the inverted tub A. The othe - hole of theſe caſks ſerves 
for the introduction of materials, and is ſtopped with a wooden 
lug. When the balloon is to be filled, put the net over it, and 
et it be ſuſpended, as ſhown by CDF ; and having expelled all 
the common air from it, let the ſilken tubes be faſtened round the 
tin ones EE; and the materials being put into the caſks, the in- 
flammable air, paſſing into the balloon, will ſoon diſtend, and 
render it capable of ſu ory, Brood, after which the rope GH 
may be ſlipped off. As the balloon continues to be filled, the 
net is adjuſted properly round it : the cords that ſurround it are 
faſtened to the hoop MN: then the boat I K, bein np placed between 
the two ſets of caſks, is faſtened to the hoop ;. and every 
thing that is required to be ſent up, as ballaſt, inſtruments, &e. 
is placed in it. At laſt, when the balloon is little more than three 
= full, the fiken tubes are ſeparated from the tin ones of 
e inverted tubs, and their extremities being tied up, ate placed 
in the boat. Laſtly, the Irr- belng ſeated in t 0 boat, the 
lateral hopes are NNipped off, and the machine is abandoned to the 
alt, This apparatus Was at laſt reduced by Mr. Lunardi to its 
utmoſt fim lickty, ly by uſing vfly two caſks, and ſuffering the va- 
4 ty go into the ballon without paſſing through water“ Thus 
is balloon was filled in lefs than half an hour, when, before, it 
had required two hours at leaſt, The linking of his eafks in the 
pou was alfy an additional enyventence, as It ereated no eonfu⸗ 
98, and the materials were neh more ealily ' eonveytd inte them. 
With regard is the rarefied ale ballvons, the method of fllin 
them is as follows i A ſpaffulg, ABCD, fg: 6, the breadth 6 
which is at leaft two-thirds of the diameter of the hs wy E 
elevated about fix or elght "ut above the ground. From the 
mow of It deſvends a well; E, riſing abuut two of three feet 
an It; ajid reaching to the proung, | ww fel with a 1 ur 
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The gandudt of ballaans, when onus fled, L 15 
aſcending In the We % an 6 ben of 10 great [m france 
the prasſſes of aeroſtation, "The methad generally wſed for ole. 
vating or lowering the balloons with rarefled a has been the In. 
erenſe or diminution of the fire 4 and this Is ent Il at the com- 
mand of the aeronaut, as long as he has any fuel In the gallery, 
Thelnflammable-alr balloons have been generally ralſod or Owergd 
by diminlihing the welght In the boat, or by letting out ſome of 
the gas through the valve | but the alternate eſcape In the alr In 
deſeending, and diſcharge of the ballaſt for aſcending, wlll b 
degrees render the machine Incapable of floating for In the alr 
It Is Impoſſible to ſupply the loſs of ballaſt, and very difficult to 
* at of Inflammable «lr, 'Thefe balloons will alfo rife or 

| by means of the rarefalon or condenſation of the encloſed 

air, oceafloned by heat and cold, It has been 7 to = . 
balloon, in its alternate matlon of aſcent and defeent, b 
nexIng to it a veſſel of common air, which might be con enſed 
for lowering the machine, and rarefied g, y expelling part 
of it for raiſing the machine: but a veſſel adapted to this purpoſe 
muſt be very ſtrong ; and, after all, the aſſiſtance afforded by it 
would not be very conſiderable, Al. Meunler, in order to at- 
tain this end, propoſes to incloſe one balloon, filled with common 
air, in another, filled with inflammable air: as the balloon aſcends, 
the inflammable air is dilated, and of courſe compreſſes the inter- 
nal balloon, containing the common air ; and by diminiſhing its 
8 lefſens its weight. If it ſhould be neceſſary to ſupply 

is loſs, he ſays it may be eaſily done, by a pair of bellows fixed 
in the gallery. Others have propoſed to annex a ſmall machine, 
with rarefied air, to an inflammable-air balloon, by ropes, at ſuch 
a diſtance that the fire of the former might not affect the inflam- 
mable air of the latter: the whole apparatus, thus combined, of 
balloons formed on the two principles of heated and inflammable 
air, might be raiſed or lowered by merely increaſing or diminiſhing 
the fire in the lower balloon. 

Wings or bars are the only means of this ſort that have been 
uſed with ſome ſucceſs ; and, as Mr. Cavallo obſerves, they ſeem 
to be capable of conſiderable improvement. Although great ef- 
fects are not to be expected from them, when the machine goes 
at a great rate, the beſt method of moving thoſe wings are by 
the hitman ſtrength, applied ſimilarly to the boats of a waterman. 
They may be made, in general, of ſilk, ſtretched between the tubes 
or ſticks; and when uſed; muſt be turned edgewiſe, when they 
are moved in the direQion in which the machine is Intended to 


be impelled; but flat in the the rppolite of direction, Fit. 9 the te- 
prefentation of one of M. Blanchard's wings: is one of 
thoſe by M, N which eonfifts of Man x1 ſhutters or 


ECF, Ke. every one of which opens on vi 
fide ay | — 856 opens upon the line AB, ORC F opens 
upon the Hine DE, Ke. In eon quenee — 4 eonfiruction, this 
fort of bars do nut heed belng turned edgewife, Fig. 9. repreſents 
one of the wings ufed by the brothers Roberts in the aa Wi 
of the 19th Neptember, 1584 ang fig. 16, reprefonts ne if the 
wings eunfiriucted by Coun Zambeveart, which eonfifts of a — 
 retehed het een two tin tubes kt t at an angle 4 but theſe 
Cites ars fy vontrived as tn turn edgewify « theiwfelves when they 
9 pn one direction, Other enmtfivances haye been made to . 
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volded, 
Gurus, In Botany, the Ilonsz-eMsNU re * of 
the Monigynla urder, belonging to the N elaſy of plants, 
The characters are; The calyx le a ſmall, ſingle lea ved, bel- 
lled perlanthlum, divided Into five ſegments, he corolla (ex · 
cept In the pavia, where It le four petal'd, and eloſe) conſiſts of 
five 00 Wund flat, expanding petals, unequally coloured, and 
with narrow claws Inſerted Into the calyx, The ſtamina have 
ſeven ſubulated — filaments, the length of the corolla 1 
— anthera aſcending. The piſtillum 1s a roundiſh germen, end- 
ing in a ſubulated 4 the 1— polnted. The perlearplum 
is a leathery, roundiſh, trilocular, three-valved eapſule. The 
ſeeds are two and ſub — For repreſentatlon, See Plate 
IV. Clas VII. In this genus Van Rozen and Miller obſerved 
both male and he to flowers, There are two ſpecies. 1, 
The hippecaflanum, or common horſe-cheſnut, It was brought 
from the northern parts of Aſla about the year of 1550, and ſent 
to Vienna about 1558, This tree makes a noble appearance all 
the month of May, the extremities of the branches being termi- 
nated by fine ſpikes of flowers, ſpotted with roſe colours, fo that 
the whole tree ſeems covered with them. It is quick in its 
wth; ſo that in a few years it arrives at a ſize large enough to 
afford a good ſhade in ſummer, as alſo to produce plenty of 
flowers. They have, however, this great inconvenience, that 
their wood is of no uſe, being unfit even for burning; and their 


leaves beginning to fall in July, ſoon deprive the trees of their 
beauty. There is —— very fingular in the growth of theſe 
trees, which is, that the whole ſhoot is performed in leſs than three 


weeks after the buds are opened. The nuts are reckoned good 
food for horſes. In Turkey, they are ground, and mixed with 
the provender of theſe animals, eſpecially thoſe which are trou- 
bled with coughs, or broken winded. Deer are alſo fond of the 
fruit, and at the time of their ripening keep much about the 
trees, but eſpecially in ſtrong winds, when the nuts ate blown 
down, which they carefully watch, and greedily devour as they 
fall. 2. The pavia, or ſcatlet r horſe-cheſnut, is a native 
of Carolina, the 11 and the E It grows to about fif- 
teen or ſixteen feet high; and there is a delicacy in this tree that 
makes it deſirable. Me flowers come but from the ends of the 
branches, The firſt appearance of the buds is in May, though 
they will pot be in full blow till the middle of June, They are 
of a 1 kt red evlour, and conſequently Have a 1 effect 
among the vaſt tribe of yellow floweting thrubs whith ſhew them⸗ 
flves In bloom at that feafin. They continue in ſucceſſion for 
your 1 fix weeks j and ſometimes are ſucceeded by ripe feerls 
VF gardens. 
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of % e walter * FEM #0 - helng tus emhbaffs th 4 
ju ty uf 10 N af 10 0 appli lied ta Ty many ff went things 
f = ers whos 75 alige 11 aepura , 
the term materia u lilty wh \ tele «4 «ther | 
ion funetlines 4 / 7 rh as in the glaſs 
of he Wer“ bi 10 0 % lik of « theread mediums 40 
Opie Ihe truth de, there are abidance of gunf{ders- 
4 W 10 ſeem ta evinge the exiſtence uf ſume matter in the 
alr, much finer than the alr Itfelf, There se an unknawn ſome⸗ 
thing, that remalns behind, when the alr Is taken away, as ap- 
wars from certaln effects which we fee produced In varus, 
leat, Sir Iſage Newton obſerves, Is communleated through a 
vacuum almoſt as — as 0 alr; but ſuch communica= 
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tion eannot be without ſome Interſacent body, to ad} as a me- 
dum; and ſuch body muſt be ſubtile enough to penetrate the 
pores of glaſs, and may be very well concluded to penet rato 
thuſo of all other bodlesz and conſequently be diffuſed through 
all the parts of ſpace; and anſwers to the full charaQter of an 
wither, Seo Hrav, The exiſtence of ſuch an wtherlal medium 
being ſettled, that author proceeds to Its 1 inferring It 
to be not only rarer and more fluld than air, but exceedingly 
more elaſlle and aQlve; In virtue of which propertles, he ſhews, 
that a great part of the phenomena of nature may be produced 
— To the weight, e. gr. of this medium he attributes gra- 

vitation, or — weight of K other bodies; and to Its elaſticity, 
the elaſtic force of the air, and of nervous fibres; and the emiſ- 
ſion, reſraction, reflefion, and other phenomena of light; as 
alſo ſenſation, muſcular motion, &e. In fine, this ſame matter 
ſeems the primum mobile, the firſt ſource or ſpring of phyſical 
action in the modern ſyſtem, 

The Carteſian ther is ſuppoſed not only to pervade, but ade- 
quately to fill all the vacuities of bodies; and thus to make an 
abſolute p/enum in the univerſe, But Sir Iſaac Newton overturns 


this opinion, from divers conſiderations, by ſhewing that the ce- 


leſtial ſpaces are void of all ſenſible reſiſtance : for, hence it fol- 
lows, that the matter contained in them muſt be immenſely rare, 
becauſe the reſiſtance of bodies is chiefly as their denſity ; fo that 
it the heavens were thus adequately filled with a medium ot mat- 
ter, how ſubtle ſoever, they would reſiſt the motion of the planets 
and comets much more than quickſilver or gold. Some repre-= 
ſent the æther as 7200 times more rare than air. Others make 
it mote denſe than gotd itſelf, The late diſcoveries in electrieity 
have thrown you! icht upon this ſubject, and rendered it ex- 
tremely probable that the ether ſo often talked of, is no other 
than the electrie fluid, or ſolar light, which diffuſes itſelf throu - 
vut the whole hy ſtem of nature. See Farther concerning t 
exiſtence of «ther, Boyl. Philof. Works abt. tot; i}; p. $564 
Vater, Phyf. Exper, cap. 4: p. 54, ſeq. Its fuidity, kireula⸗ 
tion, clit 15 Vater, ib, 75 leq Vetdries, p. 4: kap. 4: 
{ t: p. 294; look, Pulk. Works, p. 171. Its being the f 
Mobile, ur wuree of all motion, r be 6: 64, & 165: Its 
influenee on the ale, Hook, ib. [mpediment ty the 
Woun's Motion, 1d. 10, p. t91: Its being 15 . of by lanetary 


motlons, Gorge de Letter. Ital: tom. . 4. N 1 JW evlours 
and refrangibility, &e; Pia WH: Axl, P: 13 3% Of ___ ib, 
M. 1% Py Jih: and Mem: Kea, Yelvne: AAA: 1 : FO; 
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XA T II 
bf it in Mquids Thus we may likewiſo very expeditiouſly ob. 
taln 4 thnAture of goſch, or aπ 1 ) eth, 
—— em N in Medicine, Dr. Morris reeſtes ſeveral 
Ahern in Which he has dpplictd Tt externally gen remedy for 
each, the toith-dely and rheumatſe emplalnts z aneh Ne 
dan Hewilh prefieribed it Internally for the epi eig, al 
n lyerieal eaſes j and Ne apprebientls that it ary be ad twlniiecretd 
in large quantities wth way, WAH prove a uv ul Wikdlelne, TH 1 
asse, oe lethargy: aße of reaitfrd Fpirlt of Wine three povnils | 
Paß it Tüte a twazpallen Nune Wattle j add tet, by kt ene ft 
4 HG, allen ing the Interval of & quarter of af hour betweel 
reh achten, three poynds and Nis ouners of the Arong vitriolie 
avid i det the mivivee digett without heat for the Poe of a 
Wat ih the morning, devant bf From one verlel ty anther three 
ve four tims ( eonveygt through 4 glafs funnel and long tube, 
In a retort; gapable of eantalning three times the quanmy | 
lave It In an Ion pots with an nel of find at heron 4 aff 
ve fand round the retort; ty the helght of the mixture 4 fot | 
over a quick fre 3 Jute a large revelver to the rent, leaving a 
— in the luting; winleſs the reeetver bs 15 bun- 
Ine the Aire il an ehullitlong aceompanted with large bubbles, 
jp obſerved in the mixture g then remove the fire oem the 
7 of the (and will jy (yMolent to 145 the dINMillation of 
the wther, The 1 liquor muſt then be put into a clean 
teturt, With two of three oinres of fed alkallii ſalt i about 
half the Hiquor Mould be drawn — by & very gentle heat; Inti 
4 large Fevelver 4 anch this being alen with an _ quanilty of 
pump. wot the pure #ther will riſe Linthediately tc t 
& Nied. Obf, ad I Hg: vol; . p. wi 
The nature and uſe of naher Were very ſittſe Known ty the 
anefent chymilts. Mr. Boyle, and Sir Kane Newton, indeed, 
were got entirely WRAeyualtted with it 4 but it ef _ ten. 
eite general attention, th enaſequente of kane experiments bf 
Frohentus, the felgned name of a German chymilt, publifhed in 
the Philufyphigal Tranfactivns for the year 19Jo \ Wnt It Wis by 
him denominated ther, Nee Phil, Jauk, abt: vel: vill, p. 544: 


vul, is; Þ: er 1755 
A ther, 00 originally obtained from fpirit of wine, by 
means of the vitrialle avid, has fines been produeey hy means of 
the ather acids ; and It has been found, that the gesch of vingwar (4 
eſſentially fitter to produce ther than the vitrialie avid, The firſt 
diſravery of this kindof ther was made by the Count de Laurguale: 
' "The marine geld unites with vinous (pirits very flowly, and 
with great difficulty, Proceſſes for this purpoſe have been dif- 
covered by the Marquls de Courtanvaux, M. Beaums, and M. 
le Baron de Hormes. The Marquis employed the /mouting ſpirit 
of Libavius ; but M. de Bormes made uſe of zinc, as a medium 
of concentrating the marine acid, M. Navler, in a proceſs com- 
municated to the Academy of Sclences in 1942, ſhews how to 
procure wther by means of ſpirit of nitre and ſpirit of wine, 
without diſtillatlon. He directe to mix them together in a bottle, 
which is to be _— cloſed, and left at reſt, till the wther ly 
formed, and collected Ike an oll upon the ſurface of the liquor, 
Sce the Syſtem of CnyMisTRY, Part I. Chap. V. Seck. IV. 
ATHERIAL, ſomething that belongs to, or partakes of, the 
nature of ther thus we ſay, the «&therial ſpace, atherial re- 
ions, &e. Some of the ancients divided the univerſe, with re- 
f & to the matter contuined in it, into elementary and terial. 
nder «ther, or the terial world, was Included all that ſpace 
above the uppermoſt element, viz, fire, This they ſuppoſed to 
be perfectly homogeneous, incorruptible, unchangeable, &e. 
The Chaldees placed an wtheyal world between the empyreum 
and the region of the fixed ſtars, Beſide which, they ſometimes 
alſo ſpeak of a ſecond wtherial world, meaning by it the ſtarry 
orb; and a third ætherlal world, by which is meant the planetary 
region. Stanley Hiſt, Phil. p. 1040. | 
AETHERIAL eis a fine, ſubtle, eſſential oil, approaching nearly 
to the nature of a ſpirit. Thus, the pure liquor rifing next after 
the ſpirit, in diſtillation of turpentine, is called the 2therial oil of 
turpentine, Some chymiſts diſtinguiſh two principles of urine ; 
the one a volatile urinous ſalt, reſembling ſpirit of nitre ; the 
other, an ætherial «il, or ſulphur, partaking of the nature of ſpi- 
- of mo See the Syſtem of CHYM1sTRy, Part IV. Chap. I. 
dect. II. | 
ATHIOPS mineral, a preparation of mercury, uſually made 
by grinding equal quantities of crude quickfilver and flower of 
ſulphur, in a ſtone or iron mortar, till they become incorporated 
into a black powder. It is preſcribed for the worms, and all 
crudities and acrimony of the humours ; and is reputed infallible 
againſt the itch, and other cutaneous diſeaſes. Authors are not 
agreed as to the merits of «thiops mineral, Cheyne, and many 
more, commended it highly, Boerhaave, on the contrary, and 
ſome others, reject it as uſeleſs, See the Syſtem of CuYMISTRY, 
Part III. Chap. II. SeQ. V. 
AErniors antimenialis is prepared by fluxing equal parts of 
antimony and ſea ſalt in a crucible, for an hour: the matter is 
then left to cool, and the ſcorie are obtained by breaking the 
crucible. 1 parts of the regulus thus made, and of mercury, 
rubbed together, till they are incorporated, will give the-com 
8 — this Hons. , —＋ * of 7 ſame kind 
ave been preſcribed, by ſome phyſicians, in vetzereal and ſerophu- 
- ous diſorders. See the Article Aertuonr, | 
I 


" 


ther has been 


— 


| 


| 


| 
| 


AFF 


Mrittons martialin, Is u preparation Art Introduced thts 
medicine by M. Lemery, Jinkor, and is made in the folluw| 
manner. Pit Allngs of Neel Into an unglized enrthen veſt); 
with water wy. u eile four Iehes above the Allngs i My t 
every day, an fupply water da It exhalen, 1 as th keep ths 
Hin alweys covered j and continine ken ds this ile powder of 
an ky blackneſs be e whith is calſed ,. 

Ertors eren The fra wed, urn in the pen ai, 
«Wd Fedvived ttt n black powders Je called vegrrable n thiept, 1+ 
Is fte es ien ty reriove ferophuloue (wellings: 

AFC TON, In 4 general Tenſe, nplies an attribute (fe. 
parable from ths fubject, This mannftude, figures Weigl, &s, 
Ars affections of all budies j and love; Fear, Hatred, Ker ffs gf. 
felons of the mind. The word bs formed from en t6 af 
the fuljedt being here fupprſed In fore eature affected, "oy 
Un, by the thing arifiburrd ty t, Aﬀection (lignifying a bse 
bent of mind toward a partientar being of thing) weuples a milch 
(pave, between WK un the ane hands and e On the 
"her, Ii Is Aiffingulfhable from ten, which belig 4 
branch of one's nature originally, muſt exift before there van bs 
1 opportunity tn exert It pon any partievlar objedt © whereas 
alfefion ean never he Wiglaf becauſe; having a (peelal rela- 
tion tn a are vhject I ent ent OI I * has nee 
at leaſt been preſented, It de ais difiingulſhable Tram Worn, 
which, depending on the real ur (den! pre of Its whjeft; Van. 
(hes with Its object 4 Wherens affection la d laſting eunneftiun ; 
and, like other connections, ſublils event when we dv not think 
of the perſun, A farmiliar example will Nuftrate this. There may 
be in whe * Wind a diſpoſition ty panech which, through 
want of an object, happens never tu be exerted 5 and Which 
therefore ds never tifeuvered even by the perfor himfelf; Another, 
why has the fare difpolition, meets with a kindly office, that 
makes lum gratefiil 40 his benefactor t an intimate connect 10 
firmed between them, termed affeetion g which, like other eum 
Hee stone, Has & permanent exifience, though hot al Ways in view, 
The ffvehivn, f the mult part; lies dormant; Ai an opporty: 
nity offers for everting Its Ih that elfeumitance, It Is ese e 
Inte paſſion of gratitude ; and the eppertvnity is eagerly (elged uf 
teſt] WW pratiivde In the warmeſt manner: 

Aﬀoction is more peevllarly uſed In medielne for a morbid, oy 
* state of the « ur forme of I's parts, Thus we 

y, an hypoehondriacal, an hyſterical eien, And In like 
manner, fuch 8 part of the body Is gib ese, |; e, Indiſpoſed, oy 
ſelsed with a diſeaſe, The lick are fr: vently miſtaken as ta theo 
place affected, by reaſun of the conſent between the ſeveral 
parts, which often makes a diſorder in one part to be felt in 
another, 

AFFINITY, in I Is a term which correſponds to 
altrafton in the mechanical philoſoph':, and denotes the tendency 
which the conſtituent parts of bodies have to unite, and the power 
dy which they adhere when united, It is ſometimes called 
elettiveattradtion,or thepowerof attrattion. For Dr. Black's Table 
of Afﬀinities, or EleQive Attractions, ſee Syſtem of CMVMIATAV. 

AFFIRMATION, in lagle, a poſitive propoſition, alledging 
the truth or reality of ſomething. Affirmation is defined, by 
Lagiciant, nn act whereby we attribute one idea to another, as 
ſuppoſing it to belong, or ayer thereto; as when K 15 
fetion to agree to the Deity, we ſay, God is perfet, This, 


on other occaſions, is called, enwnciation, vii compoſition, 


and judging, See the Syſtem of Lodge, Part II. Section IV. 

AFFIRMATION, in law, ſignifies the ratifying or confirming u 
former law or judgment. We ſay to affirm a judgment : . 
houſe of lords, on an appeal, affirmed the lord chancellor decree. 

Affirmation is alſo uſed in grammar, by ſome refiners upon that 
art, for what is uſually called a verb ; becauſe the office of that 
part of ſpeech is to expreſs what we affirm or attribute to any 
ſubject. See the SVS TIM, Part I, Chap. II. Sect. I. 

Affirmation denotes an indulgence allowed to the people called 
Quakers, who, in caſes where an oath is required — others, 
may make a ſolemn affirmation that what they ſay is true; and 
if they make a falſe affirmation, they are ſubject to the penaltics 
of perjury. But this relates only to oaths taken to the govern- 
ment, and on civil occafions ; for Quakers are not permitted to 
give their teſtimony in any criminal caſe, &c, | 

AFFIRMATIVE, in logic. There are univerſal affirmative 
Py and ſuch A are the firſt of /yllogi/ms, See the 

yſtem of Logic, Sea. IV. In algebra we have alſo affir- 
mative or poſitive quantities, which have their appropriated 
characters. | 

AFFIRMATIVE, in grammar. Authors diſtinguiſh affirma- 
tive particles ; ſuch is, yes. The term affirmative is ſometimes 
alſo uſed ſubſtantively. Thus we ſay, the affirmative is the 
more probable ſide of the queſtion : there were ſo many votes, or 
voices, for the affirmative. 

AFFIX, in grammar, a particle added at the cloſe of 3 
word, either to diverſify its form, or alter its ſignification, We 
meet with affixes in the Saxon, the German, - and other northern 
languages ; but more "_—_ in the Hebrew, and other ori- 
ental tongues. The Hebrew affixes are ſingle ſyllables, fre- 
quently ſingle letters, ſubjoined to nouns and verbs; and con. 
tribute not a little to the brevity of that language. 1008 oriental 
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AAM CUB, or Mus#x00M, 8 genus of the order of fungl, 
belonging ta the eryptege mla claſs of plants, Hotanical writers 
enumerate 3 ſpecies belonging to this genus g of which the maſt 
remarkable are the following. 

1. The eampeftris, or common muſhroom, has the top or cap 
frſ of a dirty cream colour, convex, and If but Juſt expanding, 
the under part, or what Is called the gills, is of a bright fle 
red + this colour laſts but a little time before It turns darker 4 and 
when the plant Is old, or has been ſome time expanded, the gills 
become of a dark brown, the cap almoſt flat, of a dirty colour, 
and often a littl ſenly. It differs much In ſize In different plants, 
being from an inch to ſeven Inches broad, The general uſe 
of It Is well known, It Is found In woods, old paſtures, and by 
road ſides ; and is in the greateſt peſectlon in September. There 
is a variety of this with & yellowiſh white cap, and white gills ; 
this Is very firm, but ſeldom expands ſo freely as the true ſort, 
and when brolled will exude a yellowiſh jules It is = 
this ſort ls not _ ""—_ though It le always vejeRted 
as can diſtinguiſh it, 

2+ The pratenſir, or ehampignion, Is very common upon heaths 
and dry paſtures. A number of them generally come up in a 
place, ranged in curved lines or circles. The cap is ſmall, al- 
moſt flat, from one to two or three inches diameter, of a pale 
buff colour, often crimpled at the edges, and, when dry, 
like leather, or a thin plece of fine cork, The gills are of the 
colour of the cap, are t inly placed, with a ſhort one, and ſome- 
times two, com ng from the edge of the cap between each. The 
ſtalk, or pillar, is alſo of the colour of the cap : it is long, ſlender, 
and all the way of a thickneſs. This plant has but little ſmell, 
and is rather dy. When broiled or ſtewed, it communicates a good 
flavour, It is in perfection at the ſame time with the former. 

3. The chantarellus, on chantarelle agarie, ls rather a ſmaller 

furgu than the former, 2 is yellow, of different hues 
different plants, ſome 4. a low, and others of 
er orange colour. It is generally ſu middle, ſomewhat 
reſembling a tunnel ; and its — are — twiſted and con- 
torted, ſo as to form finuſes, or angles. The gills are of © a 
r eolour than the outſide, are very fine, even, numerous, 
and beautifully branched. The ramifications at the ſtalk, 
and are variouſly extended towards the of the cap. The 
pillar is of the ſame colour as the cap, and ſeldom inſerted in the 
centre, but rather ſideways : it is ſhort, thickiſh at the root, and 
the gills mofily run down the top, which make it appear — 
in the mide. This plant broiled, with ſalt and x qe — 
much the flavour of a roaſted cockle ; and is eſteemed a delica 
by the French, as is the former. It is found in woods and 
por om perfection about the end of September, 
0, 9. 1. 
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Ie abave are the only fpeoles that can be fafely reon — 
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thoſs with firm, fleſhy caps might be eaten with 


vided they were chaſen from 00 runds, It le well knw at 
full and (ſituation have « great influence upon the progerien af 
plants 4 and theſe being of a fimilar nature, ** abſolutely he- 
tween that of an animal and vegetable, may be more powerfully 
affected than « complete ſpecles of elther, by reaſon they have 
neither leaves nor branches to carry off the noxious damps and 
vapours of a ſtagnant ſoll, as a 2a able has ; nor have 
they any groſs excremental diſc charges, ke thoſe of a living 
animal. The gills, no doubt, do o ſome of thelr ſuperflu- 

ous moiſture : but thelr fituation is ſuch, that any thick ſteam 
from tha earth may lodge in them, and, by clogging thelr ex- 

cretory dudts, render the plants morbid. Thus they ſoon run 
into a ſtate of * and become a prey to worms, flies, 
and other inſe The common muſhroom which. le In general 
eſteem (though we have ſeveral others better) ls nat ſafely eaten 
when produced upon a moiſt ſoil, Thoſe who gather muſhrooms 
for ſale, ſhould therefore have — regard to the lands they 
collect them from, eſpecially if they know they are to be broiled ; 
but if they are intended for catchy pt they may be leſs 
cautious, as the ſalt and ſpices with which the juice is boiled 


may co any evil diſpoſition in the plants. But, everyin 
this caſe, catchup made of muſhrooms taken from a dry ſoil, has 
a more aromatic and pleaſant flavour than that which is made of 


- apr Mere melt ene, and It will always hoop © great deal 
er 
Of the yolſbnens from Go'twe fellowing ces the moſt ſin- 


| The mu — or reddiſh muſhroom, has a large hat, al- 
mod flat, either white, red, or crimſon, ſometimes beſet — 
angular red warts; the gills are white, flat, and inverſely 
; the pillar i is hollow ; the cap fixed to the middle © the 
pillar, limber, and ng down, This ſpecies grows in paſ- 
tures, and is ſaid to deftroy bugs effectually, if the juice is rub- 
bed upon the walls and The inhabitants of the north 
of Europe, whoſe houſes are y infeſted with flies at the 
decline of ſummer, infuſe it in milk, and ſet it in their 
windows ard the flies, upon taſting the leaſt m—_ are inſtantly 
ſoned. An infuſion of common pepper in anſwers the 
me purpoſe : but the flies, through time, become wiſe 
not to taſte it; and h vaſt numbers are at firſt deſtroyed, 
is impoſſible to clear a houſe of theſe inſets by this means. 
This is the weuche-morr of the Ruſſians, Kamtſchadales, and 
Koriacs, who uſe it as an inftrument of intoxication. 
ſometimes eat it dry ; ſometimes immerſed in a fermented liquor, 


made with the 1 which they drink, notwithſtandi 
the dreadful 'T hey are firſt ſeized with convulſions in 
their limbs, 
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tutiens) prefent themfelves to thelf een me da nee 
others afs felzed with unſpeakable hefrors: hey perſunffy 
this muſhroom z and If its effects urge them to ſuicide, er any 
dreadful erime, they fay they obey Its eommands. 40 fit them- 
felves for premeditated affaifinations, they take the Mouehs: Mere: 
Bueh is the fafeination of drunkennefs among the fe people, that 
nothing ean induce them to forbear this dreadful potion 

g. The cheat or long-fialked muſhroom, has an hemi-= 
fpherieal hat tapering to a point, and clammy 4 the pillar s 
long, 9 eal, and white ; the gills are white, and not eon⸗ 
eave, duſted with a fine powdery ſubſtance on each fide f the 
roof is bulbous, long, and heoked at the end, It is found In 
122 in woodlands and paſtures, This ſpecies Is thought 
ta be poiſonous ; and we have the following account of the ſymp- 
toms produced by eating it, in Dr, Pereival's Eſſays, “ Robert 
Uſherwood, of Middleton, near Mancheſter, a ſtrong healthy 
man, aged fifty years, early in the morning gathered and eat 
what he ſuppoſed to be a muſhroom, He felt no ſymptoms 
of indiſpoſition till five o'clock in the evening; when, being 
very thirſty, he drank near a quart of table beer. Soon after- 
wards he became univerſally ſwoln, was ſick, and in great ago- 
nies. A ſevere vomiting and purgin ſucceeded, with violent 
cramps in his legs and thighs. He diſcharged ſeveral pieces of 
the fungus, but with little or no relief. His pains and evacua- 
tions continued, almoſt without intermiſſion, till the next night ; 
when he fell into a ſound ſleep, and awaked in the morning per- 
feQly eaſy, and free from complaint.” Many of the different 
ſpecies of this genus grow on cows or horſes dung, on dunghills, 
on rotten wood, in cellars, or on the trunks of trees —Only the 
eſculent muſhrooms are cultivated, For a complete praQtical 
method of rearing them, ſee the Treatiſe on GarDExiNnG. 
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Phyſicians have diſputed much about the qualities of muſh- 
rooms ; ſome conſidering them as a rich nouriſhment, and per- 
fectly innocent, when = any * =" ; and others aſſerting them 
to be extremely deleterious. Moſt of the fungi are, indeed, of 
a hurtful quality; and, with reſpe& to the whole tribe, the eſ- 
culent are very few, Eſculent muſhrooms are very nutritive, 
very readily alkaleſcent, and more ſo without intermediate aceſ- 
cency than any other vegetable : they are therefore, a rich nou- 
riſhment, and much a-kin to animal food ; on which account 
they may be indulged in conſiderable quantity to _ perſons, 
It requires, however, ſkill to diſtinguiſh this eſculent kind ; and 
very few, eſpecially of thoſe who are commonly employed to 
gather them, viz. the ſervants, have ſtudied Cluſius, or other 
authors, who have been at the pains to diſtinguiſh them. Per- 
haps our eſeulent muſhrooms, it old, acquire a dangerous acri- 
mony ; and for theſe reaſons Dr. Cullen is of opinion, that it ls 
for the moſt part prudent to avold them. In the warmer ell- 
mates they may be uſed 4.9 food z but here it is not priident 
to uſe them with animal food; For a repreſentation, and further 
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ereR, and came out in thick cluſters at every joint : theſe make 


a fine appearance, and continue long in beauty ; a ſueceſſſon of 
new flowers being produced for near three months in favourable 
ſeaſons, if the plant is protected from the autumnal cold, The 
ſeeds do not ripen in England, It has been generally thought, 
that theſe plants do not flower till they are one hundred years 
old, but this is a miſtake, for the time of their lowering depends 
on their growth ; ſo that in hot countries, where they grow faſt, 
and expand many leaves every ſeaſon, they will flower in a few 
years ; but in colder climates, where their growth is flow, it 
will be much longer before they ſhoot up their ſtem. There is 
a variety of this ſpecies with ſtriped leaves, which are pretty 
common in the Engliſh gardens, The other ſorts are ſo tender, 
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ſignifies the du- 
ration of any being, from its firſt coming into exiſtence to the 
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we to megtſon 
it; Among the aneſent poets, this ward Wis ated For the 

of thirty yours In which fenſs age amounts (6 ue the fame 
with generarisn. Thus, Neſtor Is fald ic have lived (Are ager 
when he was ninety years old, By ancient Greek hifterianys, 
the time elapfed fines the beginning of the world ſe divided inte 
three periods, which they called agree, The firft reaches from 
the ereation to the deluge, which happened in Cre eee during the 

relgn of Ogyges i this they eall the „eure Of unecertaln a 
beeaufe the hiſtory of mankind is altogether uneerfaln during 
that period, The feeand they eall the 2 or bereite age, 
becauſe it is the period in which the fabulous exploits of their 
ods and heroes are ſaid ta have been performed, It began with 
e Ogy lan deluge, and continued ta the firſt Olymplad, where 
the third, or b/flerical, age commenced, This diviſion, however, 
it muſt be obſerved, holds good only with regard ta the Greeks 
and Romans, who had no hiſtories earlier than the firſt Olym. 
piad, The Jews, Egyptians, Phenecians, and Chaldees, not to 
mention the Indians and Chineſe, who pretend to much higher 
antiquity, are not included in it. The interval fince the firſ 
formation of man, has been divided, by the poets, into four aget, 
diſtinguiſhed by the epithets of golden, filver, brazen, and iron, 
During the golden age, Saturn reigned in heaven, and juſtice and 
innocence in this lower world. Ihe earth then yielded her pro- 
ductions without culture ; men held all things in common, and 
lived in perfect friendſhip. This period is ſuppoſed to have 
laſted till the expulſion of Laturn from his kingdom. The ſil ver 
commenced when men began to deviate from the paths of 
virtue; and in conſequence of this deviation, their lives became 
leſs happy. The brazen age commenced on a farther deviation, 
and the iron age took place in conſequence of one till greater, 
A late author, however, refleQing on the barbariſm of the firſt 
ages, will have the order which the poets aſſign to the four ages 
inverted ; the firſt being a time of rudeneſs and ignorance, more 
rly denominated an iron than a golden age. When cities 
and ſtates were founded, the filver age commenced; and fince 
arts and ſciences, navigation and commerce, have been cultl- 
vated, the golden age has taken place. Among the Jews, the 
duration of the world is alſo divided into three ages. 1. The 


ſeculum inane, or void age, was the ſpace of time from the 


creation to Moſes, 2. The preſent age denotes all the ſpace of 
time from Moſes to the coming of the Meſſiah , and, 3. The 
age to come, denotes the time from the coming of the Meſſiah to 
e end of the world. Various other diviſions of the duration 
of the world into ages have been made by hiſtorians, The Sl. 
bylline oracles, wrote, 2 ſome, by Jews acquainted 
with the prophecies of the Old Teſtament, divide the duration 
of the world Into ten ager ; und, according tu a hus, each age 
contained fix hundred years. It appears, by Virgil's fourth 
Eelogue, and other teſtimonies, that the age of Auguſtus was re- 
puted the end of thoſe ten ages, conſequently as the period of the 
world's durntlon. The ſeveral ages of the world maß be reduced 
6 three grand epochas z vis; the age of the law of _ called 
1 •1 the voi age, from Adam to Moſes ; the age of the 
ewiſh law; from Moſes ts Chriſt 4 and the age of grace, from 
neiſt to the * vent. Age ly alſy frequently uſed in the 
fame fenſe with cry ta defſominate u duration of one hun- 
red years: Age likewiſe fig fes & eertal Ipertocd of the duti- 
flop bf human Ife, by forme divided inte Fuur 175 5 
nfahey; youth; Manhoud; and old age; ths fit KiHditg 0 
the fwürteenth year; the fecit to the 23th; the third ts the Sth 
an the 4th to the end of Ife! by offers divided inte infäney, 
ehildhs berg man HO; unc Elch age; 
66, in 6ffemanthip; Makes & ebnliderable point of Whew: 
ledge ; the horfe belng af anal that a ney ews the 7 
feſy of his yegre; By % Alterazſegs I is dei . 
ve charadterifiles from his teeth, heefs, e684; Hall, 6 d ext 
he firſt ou he has his foal's teeth, WHICH arg 1 Fier 
and gatherers : the feeand, the four ms en And apps 
brawner and bigger than the reſt: N jd, he changes his teeth 
next to theſs, leaving ng apparent fass teeth, but Two on each 
fide above, and two below i the fourth year * teeth next (9 
keis are changed, and no foal's teeth Are e 155 ane on 6461) 
fide, above and below : at five years, his faremaſt teeth are all 
hanged, and the tyſhes on each (ide are all complete thoſe 
which came in the places of the laſt foal's teeth, being hollow, 
and having a little black ſpeck in the midſt, which is called the 
mark in a borſe's mouth : this continues till eight years of age. 
At fix years he puts out new tuſhes : near which appears a little 
circle of young fleſh, at the bottom of the tuſh ; the tuſhes, 
withal, being white, ſmall, round, and ſharp. At ſeven years, 
their teeth are all at their growth, and the mark in the mouth 


appears very plain, At eight, all his teeth are full, ſmooth, and 


pains and the mark ſcarce diſcernible; the tuſhes looking yellow- 
ſh, At nine, the foremoſt teeth ſhew longer, yellower, and 
fouler, than before, and the tuſhes become bluntiſh. At ten no 
holes are left on the infide of the upper tuſhes, which till then 
are very ſenſible : add, that the temples begin to be crooked and 
hollow, At eleven years, his teeth are very long, yellow, ok 


es nba 2 oa. Tc. co __ 


= By mr rasen os 


400 


foul 4 but he will yr even, ind his teeth and diredly 
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is 16 698 another, At twelve teeth hang over the 
t thirteen, the tuſhes are worn elefs ts his chops, if 
has been much ridden, otherwiſe they will be black, foul, 
and long, As to the hoof i if it be. Heth, miſt, — 
and well funding, it is a fign of youth 1 on the contrary, | 
rugged, and, as It were, feamed; ons feam over another, and 
withal Gry, foul, and rufty, It is a mark of 61d eh For the 
tall! taking him by the ſſern thereof, eleſe at the (etting on in 
the buttock, and piping it between the finger and thumb, If a 
joint be felt te ilek out more than the reſt, the bigneſs of a nut, 
the horſe is under ten but if the Joints be all plain, he may be 
fifteen,-4: The eyes being raund, full, and Naring, the pits 
that are over them filled, ſmooth, and even with his temples 
and no wrinkles to be ſeen either under or abave, are marks o 
uth,-s. The ſkin being plucked up in any part betwixt the 
— and thumb, and let go again, if it return ſuddenly to its 
place, and remain without wrinkles, he may be believed to be 
young,—6, A dark coloured horſe, growing griſly above the 
eye brows, or under the main; or a whitiſh horſe growing 
meanelled, cither with white or black, all over, may be infal- 
libly concluded extremely aged, —Laſtly, a horſe being young, 
the bars of his mouth are ſoft and ſhallow ; otherwiſe they are 
deep, and feel hard and rough. 

Kos, in hunting, is an article of conſequence. Deer, and 
other beaſts of game, have different denominations according to 
their age. The age of a hart, &c. is chiefly Judged of by the 
furniture of his head. The firſt head, called in fallow deer 
broches, and in red deer pricks, does not come till the ſecond 

ear of their age. The next year they bear four or ſix ſmall 
nches ; the fourth year, eight or ten; the fifth, ten or twelve; 
the ſixth, fourteen or ſixteen; the ſeventh year they bear their 
heads beamed, branched, und ſumed, as much as ever they will 
be. The huntſmen have ſeveral other marks, whereby to know 
an old hart without ſeeing him, as the lot, entries, abatures, 
ſoils, fewmets, gate, and fraying poſts. 

AR of the moon, in aſtronomy, is underſtood of the number 
of days elapſed ſince the laſt conſunction, or new moon; called 
alſo her quarter. For an explanation of the particulars relative 
to this gone ſee the Syſtem, SeQ. III, and IX. 

AGENDA, in a general ſenſe, denotes G_ to be done or 
4 in conſequence of a man's duty, The word is La- 

n, formed from agere, to do; and divines ſpeak of the agenda 
of a Chriſtian, meaning the things to be practiſed by way of con- 


tra'iſinAion from eredenda, or things to be believed. The former | 


Importe the articles of obedience, the latter of faith, 

AGENT, in phyſics, that whereby a thing is done, or effect - 
ed; or that which has a power whereby it acts on another; or, 
by its action, Indices ſome change in it, The word agent is 
uſed promiſcuouſly with efficient, and in contradiſtintion to 
patient; The learned divide agents Into natural and free, 

Natural and Phyſical AHT are thoſe Immediately deter- 
mined by the Author of nature to produce one ſort of effect; with 
an 1 1 to produce the contraty, 

"Natural Nee are ſubdivided Into #1ivoral; Which 
ate ſuch as prodyce effefts of the fame kind au dehominatlon 
with the agents themſelves ; and 17 * whoſe effe&ts arp of 
u d1F&rent kind; Ke. from the ag /. ls ſchuvlthen reckon 
the following elfeurnſiances 15 ary te the bei of an agent, 
vie. that it be ephtiguehs ts the 6bjeft; diſtinet from It; Have 
a power over it aſhore 1 7 and a proportion, of tate of aeting 

Free 6s be Nanny that which may equally dv any 
thing or its opp 4s acting, Rot from any predetermifhatieny 

vt Fron ehöſte E is the Mine 7 5 ts be; Which has # 

Rea geeus power 6 en Bf Fefuſing: Tt is a eeſebestech 
ot among philefuphers and dlvines, whether man be & 
* 


Bf # Rees ffarV Agent} t may be thus (ated ! man 4s & fi 

keffary agent, 4 is ations ire fi determined by the eau 
lng esch sien, that ng one paſt action eguld poſſibly net 
avs Conse 10 455 Be have been ther wise than if was, gef BAS 
vs 8ien cn peffibly nat game 19 paſh, pt than 
| hall de, On the — Fy, MAN (44 Free agent, f he he able af any 
me, in certain elreumfiances, 10 da different thin $4 Of, in ather 
wards, if he is not ever unavoidably determined in every point of 
time, h the circum nal in, ta da that ane thing he does, and 
not pefſihly ta do any other, hich af theſe two definitians agrees ta 
man, is a queſtion of fach ta be determined by what we experi» 
ence in ourſelves, with regard to the operations in our own 
minds, See LI try, Niestsstrv, and Wits, The term 
agent evidently Implies a power of ſelf-determination ; and the 
epithet neceſſary, applied to agent, forms a ſoleciſm both in ſenſe 

language, Price's Review, p, 315, &e. 

AGzwT, in chymiſtry, is ſometimes attributed to menſtrua, or 
ſuch bodies as in mixture have the greateſt ſhare of activity and 
motion, That internal agent in man, whereby all the vital 
motions neceſſary to the preſervation and reſtoration of the bod 
are managed, is by ſome called nature ; by others, archeus, © 
98 animal ſoul, vital ſpirit, or 2 &c, 

AGGLUTINANTS, in medicine, a ſpecies of 
ing medicine, whoſe office and effect are to adhere to the ſolid 
parts of the body, and thus recruit and ſupply the place of what 
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— 
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| ls worn ol and wed, In the animal aftiens, ue 


are maſt of them of the glutineus kind; gf fuch as 84 
themfelves into jellies, & gummy eonfiftencies j whenes the 
name, afglnhnart: Une 22 fimples which evme under 
A * LJ the z afs e — gun 
rahſe, AFdgON's PANTA, 4 VEFFNTEONT, pulſe, CUMAFESY, Ke; 
A001 TINATION, + ang phyflelans. implies the Lion 
of returning the parts of a body, feparated by a wound, eut, e, 
It is alfo applied to the action of ſuch internal medicines as are 
of an agglutinating quality, and whieh, by giving a glutinous 
eanſiſtenee ta the animal fluids, render them mure proper 
—— the body, Same aſſſan a difference between agg/u/i» 
nation and aſſimilation, In that ſpecies of leproſy Galle ler, 
there is an adhefion, or agglutination of the nutriment, but na 
aſſimilation, In the anafarcous dropſy, on the contrary, there 
is an adjunQion, without any agglutination ; l. e, there is an 


ly form 
Ad 
f 


afflux of new matter, or nouriſhment ; but this is ſo thin and 


watery, that it wants the due ſtiffneſs and tenacity to make it 
bind, Some will have agglutination to be effected by a ferment : 
others aſſert, that, by reaſon of the glutinous quality of the chyle, 
a mere contract lufee to make it adhere to the parts. 
AGGREGATE, the ſum, or reſult of ſeveral things aggre- 
gated, or added together. Natural bodies are aggregates, or 
aſſemblages of particles, or corpuſcles, bound together by the 
principles of attraction. Bodies politic are likewiſe ſaid to be 
aggregate ; ſuch as mayor and commonalty, dean and chapter, 
&c. in contradiſtinction to corporations ſole ; ſuch as the king, 
a biſhop, &. Aggregate, in general, ſignifies a body reſulti 
from the union of others which are ſmaller, the whole ſum © 
which combined is called the aggregate. It is particularly uſed 
by ſome modern chymiſts and naturaliſts, for a numerous col- 
lection of atoms, or minuteſt corpuſcles, whether homogeneous 
or heterogeneous, joined together by contiguity, without regard 
to the quality of ſuch atoms. In which ſenſe, aggregate ditfers 
from mixt, as the former ſuppoſes no particular. ſituation of 
poſition of the corpuſcles, other than what ariſes from their 
proportion, and the relation they bear to the ambient bodies, 
among which the coalition is formed. Apgregate alſo differs from 
mixt, as the latter is formed immediately out of the principles 
of matter, ſo firmly united, as that it is very difficult, if not Im- 
poſſible, to ſeparate them. Aggregate again differs from com- 


pond, as the latter is formed out of mixts, and is eaſily diſ- 
| ſolvable, Aggregates then ure the ultimate compounds, or the 


laſt effects of cumpolition z yn reſolve into compounds as their 
next ingredients, theſe into mixts, and mixts Into ſimples, or 
e es; though, in ſtriftneſs, aggregates may alſo reſol vo 
nto mixte, and mixts into fimples, inaſmuch as they conſiſt o 
heterogeneous parts, This doctrine and diſtinAtion of aggre- 
gates, mixte, and compounds, is the foundation of the * cal 
theory of Becher and Stahl; the laſt of whom has traced it with 
great exattneſy, Hence has ariſen a new doctrine of earths, me- 
tals, Ke. which has (ince been Illuſtrated and extended by the beſt 
modern ehy miſts; 

Acoktoate; in botany; Is oy uſed to expreſs thoſs 
flywers which ate compoſed of parts of florets, ſu united by means 
elther of the receptacle or calyx; that ho une of them ean bs 
taken away ae deſtroying the Torii of the whole: They ate 
N ts Hmple ſſo were, W {eh have no fue common patt; and 
are uſually divided Inte Fever kinds Vis: the 4 ate, properly 
ſy ealled; whoſe reeeplarle ls WH, and whoſe flutets afs ſup⸗ 

tied by funt-ſtülks; (eh ars the Blue daily; thrift; of ſea-pink, 
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il} 
the term ie farnerimes dppropr/ated ig that fpeeien uf 175 
ealled omen: af Aeli, Amang the philgfuphers If Js Ehe 1 
* for an Infeftine eammatjan of The part of any natural Rady: 
hut, firs is fald 19 agitare the minute particles of badies, Fees 
neniailon and & re bone We wnenged with a briſk e of 
the particles, - Heat is : me, ta ganſift in the agl- 
tation of the paris of the [4 body F nd found is produced by & 
tremulous agitation, excited firſt in the ſunarous body, and cam- 
unicated menos to the amblent air, Agitatian is likewiſe uſed 
a violent hurry ar perturbation of ſpirits, occaſioned by ſome 
predominant pallion, -» 
AG1TAT10N is alſo uſed in medicine for a ſpecies of exerciſe, 


mentatinn ande 


popularly called ſwinging; and, in general, for any exerciſe which 


akes the body, Bartholine mentions fits of the tooth - ach, deaf - 
neſs, &c. removed by vehement agitations of the yn 0 and they 
have been found of eſpecial uſe for preventing and diſſulving con- 
cretions. Dr. Sydenham attributes the great benefits of rid 
to agitation, which ls very efficacious in removing obſtructions 
the viſcera. Sanguification is in a great meaſure effected by the 

tation of the parts of the blood and chyle in their continual 
circulation, Digeſtion itſelf is only ſuppoſed by ſome to be an 
inſenſible kind of agitation. | 

AGITATIVE force of a um is that ny oy 
motion in it. The agitative of the pendulum from 


—— 
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three things. 1, Ihe power of gravity, 2. The. weight faſ- 
tened at the end of the rod, 3. The diftance of that welght 
from the polnt of ſuſpenſion z or, which amounts to the ſame 
thing, the length of the rod, of pendulum. Hiſt, Acad, Selen, 
1714. For the doArine of Pendulums, as Inld down on Mathe- 
maten Principles, ſee the Article PEN UTUn, 

AGNUS Det, in the Romiſh Chureh, denotes a enke of wax, 
ſiamped with the figure of a lamb, ſupporting the banner uf the 
eroſe, conſecrated In que form y bo pope, ts be diſtributed in 
preſents among the people, and ſuppoſed to have great virtues 
annexed to It, The name literally _ Lamb if God t this 
being ſuppoſed an Image of repreſentation of the Lamb of God, 
who took away the fins of the world, They cover it up with a 

leve of Auff, cut In form of a heart, and carry It very devoutly 
n thelr proceffions, The Komiſh prieſts, and religious, derive 
peeunlary advantage from ſelling theſe Agnus Del's to ſome, 
and preſenting them to others, The pope provides a regular 
ſupply, by eonfeerating onee In feven years 1 they ate diſtributed 
by the maſter of the wardrobe, and recelved by the cardinals, 
and other protates, with great reverence, In thelr caps and 
mitres, Is ceremony they pretend to derlve from an anelent 
euſtom of the church, whereln part of the paſchal taper, conſe- 
erated on Holy Thurſday, was diftributed among the people, ta 
perfume their houſes, flelds, &e, in order to drive away devils, 
and to pfeſerve them from farms and tempeſts, Other Imag]- 
nary virtues are likewiſe attributed to them, The Agnus Del 
is forbidden to be hrought into England, under pgin of incurring 
the pramunire, 13 Eliz, cap, 2. 

AGONY, Agen, de notes the extremity of pain, or a diſeaſe, 
when nature makes her Inſt effort, or ſtruggle, to throw off the 
evil that oppreſſes her. The word is formed from the Greek 
„en, certamen, combat, this being a kind of ſtrife between life 
and death. Much of the terror of death conſiſts in the pangs and 
convulſions wherewith the agony ſeems attended ; though we 
have reaſon to believe, that the pain, in ſuch caſes, is, ordinarily, 
not extremely acute; a courſe of pain and ſickneſs having uſu- 
ally ſtupified and indiſppſed the nerves for any _ ſenſations, 
However, various means have been thought of for mitigating 
the agony of death, Lord Bacon conſiders this as part of the 
province of the phyſician, and that not only when ſuch a — * 
tion may tend to a recovery, but alſo when, there being no far- 
ther hopes of a recovery, it can only tend to make the paſſage 
out of life more calm and eaſy. Accordingly, he ranks eutha- 
naſia, or the art of dying eaſily, among the 1 ſde rata of ſelenee; 
and does not even ſeem to lente of the courſe Epicurus 
took for that end. De Augm. Se. lib, iv. c. 4. Opium has 
been applied for this purpoſe, with the approbation of ſome, 
but the condemnation of more, Baglivi- publiſhed a treatiſe ex- 
pteſs, De Medicint Agimnizantiums of the method of treating 
thoſe in the agonies of death. But perhaps one of the beſt recipes 
for this end, þ that of Mr. Patin, viz. ab/inence from all medicinet, 
* AGRARIAN TAW, among the Roman, thoſe relating to 
the diviſion und diſtribution of lands, of which there were a 
great number but that called the Agrarian Lato, by way of em- 
nence, Was 22 by Spurlus CaMus, about the year of 
Rome 268, for dividing the conquered lands _— among all 
the eltlzens, and limiting the number of acres whith each eftl- 
ren might enjoy, The Roman lands were of ſeveral kinds ; 
fone conquered from the enemies, and not yet brought tu the 
publle gechunt 4 others brought Indeed to the publſe, but elan- 
deftinely uſurped by private great men! laſtly, others pirchaſed 
with the publle money; In order to be dlvided. Agrarian laws, 
for dl viding lands taken from the enemy, of the 41 Ile lands; of 
theſe purchaſed with the publle money; were enfily paſſed With- 
nut diftiurbance 4 but thoſe whereby private rleh men were tin be 
deprived of 15 lands; and the eominon people — In —— 
of what had been held by the nobility; were never Attempt 
without grent iſutbanees, | 
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of the few, or arlſtoerscy, can come to overpower the Whole 
people, by thelr rolleſMions In lands. He alſo obſerves, that the 

vple of Rome, by ſtriving for an agrarian, ſtrove to ſave thelx 
ſiberty | and that that commonwealth, through want of ſuch « 
law, of the non-obſervance of It, came to ruln, In the Greelan 
eltles, the defect of an agrarian was ſupplied by ofiyaciſm. In 
Venice, the eouncil of ten, and the officers of pomp, reſtraln 
thoſe who might be too powerful 4 and theſe two orders In a 
commonwealth, where the gentry have but ſmall eſtates in land, 
are as much as needs be In leu of an agrarian. Some CJerman 
republics have no more to ſupply the — of this law, than that 
eſtates my are divided among the children, And the ſame 
law would eſtabliſh an agrarian In append. 

1 laws may be framed different ways, 8s by entalling 
the lands upon certaſn families, without power of alſenatlon in 
any eaſe, as in Spartu, or Lucedwmon 4 or, except with leave of 
the magiſtrate, as in Spain, But this, by making ſome families 
too ſeeure, as thoſe In poſſeſſion, and others too deſpalring, as 
thoſe not In poſſeſſion, may make the whole people leſs Induftr]. 
ous, "Therefore Harrington prefers a law regulating oftates 
fo thaty no man ſhall have above two thouſand pounds & year In 
land 4 and that the eſtates of thoſe who exceed this proportion 
(hall be divided, in deſeending to thelr children, till! - 
ſhare do not exceed two thouſand pounds per annum, This Is 
the rule he lays down for hls commonwealth of Oeesna, by 
which he means hls (cheme for the government of England, By 
this law Harrington Intended, that the property of land in F 
land ſhould never fall into fewer hands than five thouſand ; as 
computes the rents of this country to be ten millions, But 
if theſe rents, as is probable, amount now to twenty millions, 
it would follow that, by our author's rule, the land could never 
be in leſs than ten thouſand hands, which, according to his ſyſ. 
tem, muſt effeQually ſecure the liberties of the people. It would 
exceed the limits of our deſign to enter into the full detail of all 
the reaſonings of this ingenious author on the ſubjeR of agrarian 
laws; we therefore refer to his works. See alſo GOVERNMENT, 
ProOrERTY, &e. 

AGRICULTURE may be defined, The art of diſpoſing the 
earth in ſuch a manner as to produce whatever vegetables we 
deſire, in large quantity, and in the greateſt perfection of which 
their natures are capable. But though, by this definition, agti- 
cultute, ſtrictiy ſpeaking, includes in it the cultivation of wy 
ſpecies of vegetable whatever, and conſequently comprehends 
all that is underſtood of gardening land planting, we mean here 
to confine ourſelves to the cultivation of thoſe ſpecles of grain 
graſs, Ke. which in this country are generally neceſſary as food 


r men and beaſts, 

A noble ſpirit, for making improvements in agriculture, has 
lately gone through this nation, for which poſterity will thank 
the preſent age In terms of the higheſt approbation. The prin- 
ciples on which thoſe Improvements have been conducted are as 
judlelous as the 2 is Important ; and it Is highly urns 
that many good effects will take place in every part of the kingdom, 
 Afpriculture has been conſidered of natlonal rr the 
moſt diſcerning part of mankind in all ages, Every elvilized 
nation, at one period or other, has been convinced of Its Intrinſle 
excellence 4 and the wiſeſt men, of every age and country, have 
unitedly beſtowed the higheſt encomlums on It, 

Every one who reflects Juſtly, muſt be ſenſible, that It Is with 
agriculture as with phyſle, While facts and experiments are 

rodueing and Inereating the beſt knowledge, It Is neceſſary that 
hoſe who may hereafter engage In elther of the profeſſions, be In- 
(ried n the prinelples of the une, and the profiles of the other, 

Aprievlture Is g ſelencs d well as an arty and ſme genere 

ſeſentſſſe knowledge ls ** besen that art ean be profitiſed 
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A NEW SYSTEM 


commenced our undertaking with the Intention of prun- 
A's Art and Selence of that burden of uſeleſs theory with 
which other fimilar publications have been loader, we ſhall en- 
deavour to colleRt, from the beſt Information, ſuch theory as le 
nt with practice, and ſuch praftice as we have known 


4 ved, 
9 the Important Art of Agrleulture, now before us, moſt wel- 
ters on the ſubjeA have been men of Independent fortunes, mak- 
(ng experiments In gardens, and other ſmall, rleh Incloſures; and, 
v9 a favourable reſult, have committed thelr thoughts to the — 
tle as unerring maxima; not confldering the expence of practica- 
yility of thelr ſchemes on a larger ſeale, of Inferior ſol, 

The more ſimple the plan of huſbandry, the more 'certaln 
will be the farmer's ſucceſs f It being almoſt without a precedent, 
that a book - learned farmer ever became —＋ for which we 
ean affign no other reaſon, than that former theorles, belng eom- 

ed of undigeſted, — materlale, ſorve only to perplex, 
aftead of inſtru, the practitioner who depends on them for 
knowledge, Theſs are not the only defects to which lettered 
huſbandmen have been ſubject; and as the eompllers of dictiona- 
ries have eopled them, every modern treatiſe on the fubJeRt 1s 
rendered unintelligible to the majority of thoſe whom It materlally 
cancerns, by being fled with pedantle terms of art, or, on the 
other hand, with provinelal dlale@t, We ſhall not fll page after 

ge with the errors and inconſiſtencies of other writers, think- 
fn 1t (ufelent to paſs them over with that diſregard they deſerve, 
e think our readers are entitled to ſomething of more intrinſle 
value, than Mr. Young's account of 4 feeding a lean hog fat in 
ten days with carrots;” and other miracles fo frequently to be 
met with in the works of ſcientific writers, Where we meet 
with ingenious theory that claſhes with practice, we beg 
leave, with all ſubmiſſion, to adopt the idea, at the ſame time 
making due acknowledgment to whom we are indebted; and 
occaſionally we ſhall take the _— to expoſe abſurdities, as we 
think the labours of others, as well as our own, lie open to can- 
did criticiſm. ; 


-HISTORY AND PROGRESS OF AGRICULTURE, 


Agriculture unqueſtionably has been practiſed in the moſt re- 
mote ages of the world, As mankind advanced from a ſtate of 
nature their neceſſities increaſed, and invention made improve- 
ments on ſpontaneous vegetation. The mode of cultivation uſed 
in the antediluvian world we muſt leave to the inveſtigation of 
thoſe who are reſolved to ſay ſomething on every ſubjeQ, and, 
rather than be ſilent, fill up the chaſm with idle conjeRure, The 
works of Heſiod and Virgil can add nothing to a ſyſtem of Britiſh 
huſbandry, although they abound with fine — 4 and, per- 
haps, the firſt information the ſublect was capable of recely "gs 
when practiſed In the warm luxurlant climate of Italy, where 
oil and wine are produced without human ad. Leaving this un- 
intereſting detall to thoſe who endetvour to amuſe, Inſtead of in- 
ſtruct, we proceed to give a conciſe narrative of the progrefs of 
agriculture In our own country, where the hand of nature has 
heen very — by her gifts, as few of the neceſfarles of 1ife 
flouriſh without the moſt unremitted Induſtry, By nature our ap- 
plet ave cru | and our plumbr, fleet ! Hut art and labour have 
changed the ſcene, and 1 exerciſe has brought this 
kingdom to an unequalled ſituation of plenty and fplendor, 

The rs when the yeormry of England In a great teaſure 
began ta feel the benigh elfpets of Freedurn, was (1 the telgn bf 

onry VIII. after the diffelution of the tmanaſterles | the heavy 
= of eur tyranny being remove, all degiees of prople 

m the peaſant ts the peor; began ts ſpe the Happy effects of 

livation; Sever! gehe of parliament were then p q N In- 
eloling of waſte lands 1 lng the breed of eattls; anch other 
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thelt conduct j and in the preſent Inſtance the lower order of peo - 
ple, finding thelr property Invaded, had recourſe to thoſe violent 
means for redreſs. Ile, and the troubled Nate of the natlon, ren- 
dered improvements In agrleulture wy ſlow in their progreſs dur- 
Ing the troubleſome reign of Queen Mary, and the former part of 
that of Elizabeth, Fitzherbert, Judge of the Common Plens In the 
year 1925, was the firſt perſon who wrote on the ſubjeRt of Agtl- 
eulture In —— and whoſe familiar ſtyle ls u proof that he 
meant to ſerve the cauſe, His excellent Instructions feſpecting t 
management of land and cattle, render him one of the greate 
brnaments of the age In which he ved. For the entertainment 
and Information of our readers, we give them a ſpeelmen of hls 
works In thelr natlve dreſs, 


Directions ts be obſerved In the heit of lean c- for feeding, at 
| | well at theſe which are already ft. | 

it be byfandrr and they that wt I they whft have barb Jie, 
„ee, bogen, Art And youg ente, And 14 u a#d ede ee yore 
„ u tabu and fue, er tt Pall be be &@ bor, And if then Hor bi 
„e fir the plonghy /# that they be youge nd wat ge, mr brobon of 
t bags mother of b ver pit, And of thin bye pr 9% ihe payle, . 
tt hut they be youg and f,. motto, aud fide ber cates a, And rf 
W Han bye dee er 6x08 16 fide, ths yauger they be the rather they auyl fodes 
i buy , aue that the bears Hare nt, als ho ede Bis lofty and by 
% aue min bog, aud want we teth, Avd thangh bh han the gouts, aud 
4% by roles beth of tayle and H yer aur be fide, Bt the geuty axe 
Wawyh wat be Aae far, wid {« thet be bane # brode 1ibbe and a thicke 
" bydr, and ta be [info inne d, that it flicks vat harde nor Arai ts bis 
be, for they be will nat fede, 

" {ud y/ then fbalt bye {* exen or Aye, handle them and ſo that they be 
" /ifte on the fore crap bebyude the Baulder, and up'n the byndermyh ryb 
1% and upon the bucklebone, and the nach by the tayle, And + the axe 
' hae a great rod and the code a great nanyl, for then it foulde ſome that 
'* they hald. be wel talinued, And tate bedr wher thou byeft any lean? 
' cattel or fat, and of whom, and wher it war bred; for yf thou by out 
" of a better grounde then thou l thy ir, that cattel avuyl nat lde with 
" the, Alſo lade that there be no mener 4 fiekner among the caticl in that 
6% tang yp or paſture that than by ft thy cattel ont of Far if there be 
' any murren or long ſought, it is great iropardy, for a b 


may tate 
« ficknes ten or tauelte dayer or more, or it appere on him," 


The practieal directions given in this ſhort extract are alone 
ſufficient to prepoſſeſs every huſbandman in this good judge's fa- 
vour. What grazier would wiſh for more wholeſome advice? 

Sir Francis Bacon threw in his mine of philoſophy at this pe- 
riod, What art or ſcience was there this great genius did not l- 
luminate? 

A north-countryman, of the name of Lawſon, alſo employed 
his ruſtic pen | and although his wtitings contain a number of ab- 
furditics, yet he frequently acquits himſelf like a farmer, 

Several tranſlations from the Freneh, and other languages, 
made their appearance about this time, containing ſo little to the 
purpoſe, that jt is obvious this country poſſeſſed a ſupetiority In 
agriculture even at this period, 

The celebrated butaniit Gerrard publiſhed his great work about 
the latter end of the relgn of Elizabeth, and was the firſt who 
taught the culture of potatoes, If we conſider the pertod at which 
Gerrard wrote his voluminous publleation, with the correctneſs 
4nd beauty of his work, we cannot withhold our aſtoniſhment at 
his vinrivalled merits and Induſtry, 4 

From the beginning of James I. to the end of Charles J. llitle 
reſpecting — Lan be eolleted f every manwuvte Was liſted, 
and every opportunity taken, by thoſe * and thelr adherents 
to Inereaſe the profugutlye of the erown; 'he event that follows 
eee not he mentluncd Here but We _ help remarking, thats 
when monatehiedl government ecaſed; aft pou Induftty rapidly 
Ei artleularly felentifie and prafilent agrieviture; 

he writ "gh of 8\f Mugh Platt geſet ve every proiley and e 
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entry, Oabrlel Plattes Hulk Nhkewiſe have mache eultivatien his 
—1.— wy, ' his Whiting eonfilt of Judieluuy digrefiuns; ail 
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the day with purltanie fanatlelſm, and other opprobrious _ 
it is certain art and ſcience flouriſhed ; and thoſe who reed 
the helm of ſtate did not number the acquiſition of wealth 
among their ambitious purſuits, But this wiſe turn was not of 
long continuance, At the Reſtoration they generally became in- 
feed with that intoxication and love of pleaſure which ſucceeded. 
All their induſtry and knowledge were changed for neglect and 
diſſipation; and huſbandry deſcended as rapidly as it had lately 
improved. 

— Tull next followed, and endeavoured to cut up the old 
ſyſtem root and branch, and to introduce in its ſtead _ and 
horſe-hoeing, without the uſe of manure. This no e has 
had many advocates, who, with too much eredulity, Mak ing Mr. 
Tull's ipſe dixit for matter of fact, have always relinquiſhed the 
plan, and, on conſulting their pockets, have found the idea mere 
quackery, Not that drilling is, in every reſpect, inconſiſtent 
with practical huſbandry. Ia many inſtances great good may ac- 
erue from the practice, when judiciouſly uſed, on ſome kinds of 
ſoil; but Mr. Tull, and his difciples, by attempting to make dril- 
ling general, have brought it into diſgrace with a great majority 
of thoſe who have given credit to their aſſertions, 

Since the Revolution, agriculture has been materially improved, 
particularly the culture o myo and roots for the uſe of cattle in 
the wintcr, and early in the ſpring. Mr. Bradley, profeſſor of 
botany in the univerſity of Cambridge, took up the cauſe of agri- 
culture, and his writings on the ſubſect do him great credit as a 
ſcientific and practieal author. Mr. William Ellis, of Gadſden, 
in Hertfordſhire, by his writings, diſplayed conſiderable knowledge 
in agriculture ; and was the perſon who firſt made known, without 
reward, what Mr. Vagg has lately delivered tothe publicas his own 
invention, fur the ſmall ſum of 20001. 

Without any improper 8 to our own country, we are 
fully juſtified in aſſerting, that Britain alone exceeds all modern 
nations in huſbandry; and, from the ſpirit which, for the laſt 
twenty years, has animated many of our nobility and gentry, to 
become the liberal patrons of improvement, there is reaſon to 
hope that this moſt uſeful of arts will, in a few years, be carried 
tu a greater degree of perfection, than it has ever yet attained in 
any age or country, The Royal Society, the Bath Society, and 
the Soclety of Arts, Ke. in patticular, have been ſignally uſeful 
in this reſpect j and the other aſſociations which ate now eſtabliſh- 
ed in many parts of the kingdom, co-operated with them in for- 
warding their laudable deſign, 

Of ſuch Importance are the Rudy and profiles of agriculture 
no held in Scotland, that, in the year 1790, they inſtituted a 

eflorthip in one of their univerſities; and It Is much to be la- 
mented that a mſlar Inflitution has not been inttoguceg in the 
univerſities of Oxford and Cambridge; as It would fo effentially 
tend to the promotſfon bf this [portant department of knowledge, 
fu e beneficial to Mankind, 
ele Bot, however, to the exertions of public ſpeſetſes ff 
tytions, excellent and honourable as they are, that all our m 
Ifmprovernents If y yy owe thelf origin, T's the natural 
lus of the people have been added the theory and prafilee of 
— In gheſent and modern times: This aveumulated mmafy 


nywiedgs - o_ arranged, divided; ani 1 and afige 
Ming the teft of praftienl experiments, the effential and moſt 
ela parts uf It have been preferved, Impraveg, 8 ply 


difufed In the works of modern authors, whoſe proffaions wn 
this Important fubjedt have been pfinolpally Inflrumental In ven- 
dering the Inhabliants of this kingdum happy, wealthy, and pow 


'erful, To theſs reſpedlve authors we have had recourſe, and 


teſume that we have made ſuch a eulleRtion, as Will render our 


yſtem as complete as poſſible, 
Before we enter on the reſpetive heads or ſeftlons Into which 


ve ſhall divide the Syſtem, we ſhall Introduce a few prefatory 


remarks, 

The right of the clergy to tythes, is, perhaps, more Inimleal to 
the progreſs of agrleulture, than that of any other order of ſoclety ; 
and nothing but a commutation In lieu of tythes, can ſecure a far» 
mer from that moſt unwelcome of all viſitants, the tytheman. To 
toll, Invent, and uſe expenſive means to Improve land, tu Improve 
live ſtock at a great expence, and * ne lghbour to eome and elalm 
a tenth of your Induſtry, la, of all taxes, the moſt cruel, Let our 
readers on welgh the matter one minute. We will ſuppoſe a far- 
mer to cultivate his land nine ſucceſſive years, and to take the 

roduee to his own uſe and benefit, and on the tenth plough and 

ow as uſual; Increaſe his live ſtock, make the beſt of the dalry, 
reap and mow, pay ſervants thelr wages, and every contingent 
expence whatever, then comes the clergyman, and takes all the 
produce, leaving neither hay or corn for cattle, nor any thing to 
make manure for the ſucceeding years. This is eventually the 
caſe, by which the farmer is greatly injured, and the propre tor 
of tythes not proportionably benefited. 

When tythes are commuted, and conſumed on the land where 
they grew, the farmer collects them without an additional expence ; 
and, what is of equal importance, his land is not impoveriſhed, by 
lofing annually one teath of its produce. The collector of tythes 
finds himſelfinquite a different predicament, being obliged to keep 
a team of horſes, and ſervants, to collect tythes over an extenſive 


| pariſh; and when they are collected, to draw the corn, &e. to 
1 ALT 


market ; and, except there are ſume globe lands annexed to the 
living (which Is frequently not the caſe, and the ——— 
very ſmall) he has no place, but a fold yard, for the cattle, kept 
to eat hay and ſtraw, and cannot diſpoſe of the manure to a Proper 
advantage, Theſe are but few of the diſagreeable elrcumſtancey 
which attend the collecting of tythes, and which every perſon ac. 
quainted with the buſineſs muſt be ſenſible of, The great national 
importance we conceive of agriculture, led us to theſe conciſe ob- 
ſervations reſpecting incloſures, and the commutation of tythes ; 
being well convinced, that, was the plan generally adopted, all 
ranks of people would participate in the advantages; the el 
would become more eſteemed and reſpected; and, inſtead of being 
the authors of feuds and law-ſuits, would have ſeldom reaſon to 
deviate from thoſe fine examples of their maſter, the Mixts- 
TER OF Peace!” | 
Within theſe few years it has become a very prevailing idea 
with gentlemen of large landed property, to refuſe leaſes to their 
tenants, particularly of any long continuance, under the 'notion 
that, during the term of a leaſe, the proprietor is not maſter.of his 
property. If a landlord will aſſiſt his tenants in making improve. 
ments, lands may be rendered more fertile, without being let on 
long leaſes ; but, admitting that to be the caſe, a farmer cannot 
exerciſe his ſkill and induſtry with that ſpirit which is requiſite in 


all important undertakings, without ſome probable ſecurity for the 


enjoyment of the fruits of his labour. In the inſtance before us, 
where can the tenant fix any hopts of reward? Death may perhaps 
take from him a landlord on whom he could depend, and whoſe 
word was equal to his bond, and the eſtatedevolve toanother, who, 
regardleſs of the promiſe of his predeceſſor, gives his tenant notice 
to quit, or cruelly raiſes his rent, There are a variety of other 
cauſes by which a man may be turned out of his farm, before he has 
reaped any benefit from expenſive improvements. His dog may un- 
fortunately kill a hare which has been bred and nouriſhed on the 
farm ; or the ſame maſtiff may cruelly fall upon and beat a pointer 
or ſpaniel, when the . his keeper, or ſteward, were ſport- 
ing onthe premiſes. On ſuch accidents as theſe, and others of equal 
conſequence, we have known gentlemen diſcard their tenants, We 
have likewiſe known tenants extremely impertinent and overbear. 
ing, knowing themſelves ſecure from their landlotds' reſentment, 
by having a leaſe of many years unexpired; On briefly conſider] 
and weighing matters between the leffor and leſſee, we ate we 
convinced, that a leaſevf not leſs than foutteen years will beof mu- 
tual benefit to both parties; If, at the commencement of & ne In- 
eloſure, of whete conſiderable {Improvements ate neceſſary, ſuch 
leaſe ſhould extend to twenty-one years, otherwiſe the proprictur 
cannot expect his eſtate will be propetly thanaged and (Improved, bt 
the tenant will riſque his ptopetty and Induſtyy, without a hope on 
which he ean depend uf taking a return. Preferibing a ſyſtem of 
Management by leaſe to a tenant, e eurbing genius, and tying the 
hands of Induſtry: the refult of various feaſuns, and local elteum⸗ 
ſtances, often require different modes of eultivativn. We are furry 
to Uher ve fy Impulitie a meafure fy tnuch In vogue a mongſt fande 
gentle men, bel 2 that Improvements In agrleulture are 
reatlyImpedetd 2 mens. Some reſtraints are certainly neeeſ⸗ 

7 partieularly the management of fonees, not fulllng manure, of 
fueh produce of the land Whielh makes manure, and other flm(lar 
69venants but always to enforce ubs unalterable round of eultiva: 
Hon, I making an attorney the prafiieal huſhandmany and the Hul 
bandmanof ng __ eonſeqiioncy thay a hetfe In a m (1, The thre 
ur four laſt years of @ Leafy, It le nevufſhry 1 th thy to bind the 
tenant In a wy manner, for the — tof the fue ed to- 
nant, provided he (huuld change 4 but enforcing a general Cerſes of 
huſbandry, will not [Improve an Ignorant and (luvenly man, and is 
wy to Injure hIm who ls Ingenlous and affiduous, 

n theeholee of a tenant, I gentleman ſhould look for a perſon of 
plain unaffected manners; by nb means of a whimſleal turn of 
mind; an early riſer; perſevering, Induſtrlous, and honeſt; bred to 
and capable of, performing all you of the buſineſs; and poſſeſſed of 
property equal to the undertaking, Farms ſhould be rented In ſuch 
a manner, as the cultlvator, by hazarding hls property, and exercl- 
ſing hls Induſtry, ſhould acquireacomfortable (ubliſtence, and ſome- 
thing to render the decline of life pleaſant and happy. When this 
le the caſe, the landlord and tenant are generally pleaſed to meet 
each other; whereas, onthecontrary, a gentleman reluctantly views 
hls own eſtate, as |t neither yields him hls Income at the proper ſea- 
ſon, nor recelves that cultivation which he can ſee with pleaſure ; 


| for nothing reſtralns aſſidulty ſo much as labourlng without a proſ- 


R of gain. You will always percelve a farmer, who rents hls 
arm tov high, either inert and melancholy, ora careleſs drunkard. 
Mr. Young very juſtly obſerves, ( that the cultivation of ſmall 
farms by their owners, is generally produQive of the beſt and molt 
improveable mode of agriculture, as the farmer finds himſelf 
rang Na. by intereſt,” In this, as in a number of other 
ideas, we perfectly agree with him; and think ourſelves juſtified 
on the ſame principle, to recommend leaſes to gentlemen, inſtead 
of agreements from year to year, as intereſt will add vigour to 
improvements in one inſtance as well as the other. 

As Arthur Young, Eſq. has been a labourer in the field of agri- 
cultural improvements the greateſt part of his life, we cannot quic 
this part of the _— without taking ſome notice of ſuch of his 
works as we have had the pleaſure to ſee. When Mr. bers 
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frarted as a le man, (whether profit or amuſement were 
4 urſults we pour not, 1 e entered himſelf for the 


0 — the high flattering manner in which he ſpeaks of 

— — ous II. and gentlemen he viſited, his inflated and 

je deſeription of their manſions and agriculture, and, above 
all, his conſtant advice to them to raiſe their rents, in order to 
make their tenants more induſtrious and thrifty, are maxims 
which ſeem to indicate that Mr. Young wanted to curry favour 
with thoſe who were able to beſtow it ; for we cannot believe 
jon can be exerciſed with ſucceſs to ſtimulate induſtry. 
Indeed, the fretful manner in which Mr, Young delivers himſelf 
at the concluſion of the firſt volume of his Annals, and in other 
places, are plain proofs that he is a diſappointed man. We hope 
experience and extenſive travelling have given him a better opi- 
nion of Engliſh huſbandry than he entertained when firſt they 
were honoured with his viſits, and that he is convinced of the 
wide difference between ſpeculative theory and rational profitable 
ice. The variety of academic honours this author is ena- 
ed to annex to his name may be food for ambition, and add 
conſequence to a title page ; but liberality of ſentiment, and a 
juſt record of events, are certainly of more value to the com- 
munity. That the Annals are, in many inſtances, a candid ſtate- 
ment of facts, elucidated with fair and liberal digreſſion, by Mr. 
Young, the editor, we acknowledge with pleaſure, and admire the 
n manner in which he 34 delivers his ſentiments on 
agricultural improvements. We hope, likewiſe, Mr. Young has 
experienced the ſweets of his preſent publication ; and could wiſh 
him to have ſome mercy on the purſes of his ſubſcribers, and 
only admit ſuch correſpondence as canveys ſome new idea, or to 
add to ſuch ſubjects as have been before ſlightly touched upon. By 
this time we ſhould ſuppoſe him ſufficiently 12 in theory 
and practice, to be competent to the taſk of ſelecting the uſeful 
from the uſeleſs; as inconſiſtencies, and tedious repetition, are 
or amuſement, and convey no inſtruction, however learned or 
Riek in life the author may be. Anonymous correſpondence being 
contrary to Mr. Young's plan, what can be his motive for ſo fre- 
quently admitting ſuch effuſions of uncertain experiments from 
unknown authors? If pecuniary notions are his object, we pity 
the narrowneſs of his mind; and if the ambition of having wrote 
much, in his own words we tell him, “ a little buſineſs well per- 
© formed is better than much performed bad,” 

George Winter, Eſq. a — eman of independent fortune, who 
eultivates the land for health, amuſement, and to ſerve his un- 
enlightened neighbours, has recently publiſhed a compentdionr 
Hen of Hyſtandry, 5 recommending the drilling of 
grain, and all kind of ſeeds, Me, Winter has fikewiſe had the 

d fortune to Invent a new drill plough, for which he has ob⸗ 
tained bis Majefty's Lettert Patent: Had the Inventor of the ma⸗ 
chine Made the public good his ſtudy, we ſhould have given Him 
ereilt for a ſhare of difintereſied patriotifim but ts publifh infor: 
mation, and te fell fuch publication for —— double the price 
he could have afforded It at, ſe not accommodating himfelf to hold 
who are In need of Inſtruction. His eompendious fyſtem contains 
forme Ingenious and learned obfer vations j but at the fame time It 
has manv diftinguifhed 14.2 In whieh we eannot agree 
with the welter, efpeelally In his treatment of plps in whieh he 
reammends, before they are turned out ty graze, the ufv of (plz 
wits of harithorn, the us! * t9 hae who ges troubled 
with 1— 8 dy not wiſh ta 1 Me, Winter's very 
novel Improvements, but eannet help ſuggeſting, that beans, 
pvan, af 10 5 meal, will anſwer the medſeal purpoſe, and are 
vnlelen eaſlor procured, and Wetter adapted to the conſtitution of 
the animal. There le very little publle (plrit In gentlemen pro» 
. patents 1 ſueh monopolies are, In ſome Inſtances, excuſe» 
able In mechanles but a man who ſtyles himfelf Independent In 
ereumſtances and mind, muſt ſurely forget himfelf, when he 
procure a patent on purpoſe to enhance the price of a uſeful ma- 
thine three times above its real value, Without an Intentlon of 
giving offence to any Individual, we are determined to ſpeak with 
the ſame ſreedom — 5 bur contemporaries, as we ſhall of 
thoſe whoſe works are only left ta anſwer for themſelves ; and 
we are ſorry to obſerve ſeveral gentleman, profeſſors of ugricul- 
ture, have obtained patents for inventions not thelr own, by 
which means thoſe who ſhould reap the advantage are precluded 
from thelr ſhare, through the enormous price of thoſe experimental 
machines, This conduct may be conſiſtent with the old adage of 
" every man for himſelf;” but there ls very little fellow-feeling, 
or genuine philanthropy, in the meaſure, 

hus having prefaced our Syſtem of Agriculture in as conciſe a 
manner as poſſi e, we ſhall proceed to treat of the theory and prac- 
ticeof the art inthe following Sections, under theirreſpedl ve heads, 


INDEX TO THE SYSTEM. 


1. The various kinds of ſoils, | 6. Beans and peas, ditto, 
and obſervations. 7. Vetches or tares, rye, buck- 
2. yr yr and to what ſoil wheat, and lentiles or tills, 


pted. ditto, 
3- Wheat, and its cultivation. 
5. Oats, ditto. - j 


40, Hay, and its management, 
at, Dividing and ineloſing, 
with the planting and 


in uſe, ditto, 
11, Cabbage, turnip cabbage, 


and rape, ditto, management of fences, 
12. Turnips, ditto, 22. Horſes and oxen, as uſed 
13. Potatoes, ditto, for huſbandry. 
14. Carrots, ditto, 23- Cows and dairy, 


15. Mangel Wurzel, and other 
roots and plants not ge- 
nerally in uſe, ditto. 


24. Sheep. 
2. Pigs. 
26. Plowing, harrowing, and 


16, Hops, ditto, cleaning land. 
17: Flax agd hemp, ditto. 27. Sowing, drilling, and other 
18, Mad woad, &e. ditto. means of depoſiting ſeed 


19 Meadow and paſture, over- in the earth. 
flowing, draining, and | 28. Implements uſed in huf- 


cleanſing, ditto, bandry. 


SECTION I. THE VARIOUS KINDS OF SOIL. 


Soils are generally diſtinguiſhed by loam, clay, ſand, and chalk, 
each of which has its reſpective kinds. As we do not purpoſe 
to enter into a chymical analyſis of their nature and quality, we 
mean to give a fimple and plain deſcription of them, ſo far as we 
think conducive to vegetation. Whether phlogiſticated or de- 

logiſticated air is the food of plants, it is not for the practical 

rmer to conſider: nor has every thing that art and ſophiſtry 
could invent and fay on the ſubject, had the leaſt tendency to 
the improvement of agriculture, but has frequently diſguſted and 
tired the reader, and driven him from a purſuit which he had 
previouſly followed with pleaſure. As it is only the province of 
the reſpective editors to offer their opinion, but not to decide on 
thoſe points, the reader is referred to the philoſophical inveſtiga- 
tions of Prieſtley, and others, contained in the ſyſtem of Azzo- 
Loo v, Set. It. and IV. and under the Article Foop or 
PLanTs, in the order of the Alphabet. 

The food of plants is earth ot foil, which to manure and cul- 
tivate ſhould be the farmer's care. Some kinds of ſoil cannot be 
ploughed und pulverized too much; others the leſs they are ſtir- 
red the better, as frequently ploughing is found by experience to 
produce thiſtles, and a variety of other weeds, in much larger 

vantities than when the plough has been more ſpatingly uſed. 
Soil eaſily made fine, or reduced, is much Improved by « courſe 
of drilling veeaſionally t—But more of this When the ſubjeR le 
befure us: | / 


LOAM. 

Loam, of native mould, is the (vil beſt adapted for vegetation t 
this, in its higheſt of oſt pre ſtate, is formed from decayed 
vegetables, and other perifhable ſuhſtances, and, when afted upon 
by the fun and air; is rendered Fertile, All other foils, * of 
Nr are eo puſed more or lefs of this muuld, and 
other lets Fertile Ihgredients, as clay, fand chalk; (once, and the 
like j and aveording ty this mixture, the foll is prolific of barren, 
The full, thus blended by nature, Mauch be the farmer's fAirft eonz 
fideration, fur un that depends what is ealls(! the gagdnefs of the 
land, of the effential matter te the grownh of wu uf erh, and 
other vegetables, This pure mould, being the Iighteſt of thofs 
feveral fubllanees which compoſe the earth, naturally lies on the 
ſurface, of above the others, in various Tn. avvnrding ty 
the nature uf the full; which, mixed with the under-layer, bed, ur, 
an fine term * the pan (ache deep ple Wing) e lj ures 
the fertility of the lands, The loamy full In the greateſt oftima- 
tion, de known by Its tender (aftneſs, and blackiſh euluur, being 
with eaſe erumbled to-pleves 1 It Is Juſtly called the heart of the 
land, ur r nouriſhment to herbage, W hen the greateſt part 
of the (ill de compoſed of this rich or vegetable mould, It Is like» 
wiſe termed loam, or loamy earth, whether the admixture be clay, 
ſand, or other earthy ſubMances | for this reaſon loamy (olls differ 
In eolour and quality, When a reddiſh ſand makes a part, with 
or without, a ſmall portion of clay, It Is called a yellow loam ; and 
Is land well — for all kinds of corn, roots, and moſt kinds of 

raiſes 1 It Is eallly worked g not ſo llable to couch-graſs, and other 
Inds of running weeds; therefore eaſily kept clean, There ls like» 


mould, and ſa fertile In proportion to the quantity of the latter. 

this ſoll is without ſmall ſtones or — t requires much plough- 
Ing, and oceaſionally to be expoſed to winter's froſt and ſummer's 
ſun; for however ſpeculative theoriſts, and thoſedetermined friends 
to the drilling eſſem, who figure away In Mr, Young's Annals, 
may argue and attempt to prove to the contrary, we will ven- 
ture to pronounce, that no perſon can manage this kind of land, 
and a tiff clay, to a proper advantage, unleſs. he ſometimes 
turns it up to the froſt and ſun; but this comes more properly 
under the article FALLOWING. This foil is ſubject to variety 
of weeds, as couch-graſs, docks, and others equally difficult to de- 
ſtroy, which renders frequent ploughing, and careful weeding, the 
more neceſſary, Wheat, oats, and beans, are the grain beſt ſuited 
to this kind of ſoil ; and turnips, if cattle can eat them off in the 
winter, without injuring themſelves" or the land by treating it: 
or turnips may be drawn, and carted off the land, for in 


houſes er on paſture, This Method renders the crop of turnips 
| OLE 3 very 


wiſe another kindof 1 EINGs h, ſour, black loam, 
"This is compoſed of a black or blue elay, and native or n 


AGRICULTURE, 


— beſides the benefits Which geerue from the manure, thy 
fr 


very ufeful, but dyes not enrich the (round on Which they grow, 
Clover and rye-grafs, with a final) mixture of trefoll, are the 
beſt graffes ty (ow on & firong loam i If It bs continued graſs 16 
more than one year, eluver alone ds preferable, 
Aham full, with a mixture of fall round ſtones, is, beyor! 
A doubt, the moſt pleaſant land a man can cultivate 4 and, al- 
though not poſſetfed of ſtrength equal ta the land we have hewn 
Juſt taking notice of, It Je far general culture ſuperior, All kinds 
of grain, graſſes of all forts, turnips, and 084, may be cult!» 
vated with rr and if the farmer does nat eavetouſly crop 
It too much, It will prove the moſt profitable land he can 1 
Loam, mixed with pebbles, or Alints, is generally called en gra- 
vel loam ; it works eaſy, and may be cropped like a ſtony loam j 
but requires more manure, and is not ſo certain, 
1 CLAYS, 

Clays are of various colours, as red, blue and white; darker, 
or ligliter, according to the fort which is predominant : they all 
agree in their general nature, and = properly be treated of to- 
gether, Clays ure cold and tough, and retain a great deal of moiſ- 
ture ; or, on the contrary, when completely dried, the ſurface be- 
comes ſo very hard, that the rains dv not eaſily penetrate, In 

roportion as clays are united with natural or vegetable carth, ſv 
s their fertility to be eſtimatgd : their colour is not to be rogard- 
ed, but their quality. The ſun and froſt are friendly to all Kinds 
of clay ſoil, and lying wet in winter is particularly Injurious. 
The plough ſhould not be ſparingly uſed on clay in dry weather; 
and the rougher you lay it expoſed to the froſt or ſun the better. 
Cattle lying on clay in winter materially hurt the land, and it 
ſeldom benefits the cattle, Buck-wheat, or vetches, ſowed and 
ploughed in, is a good and cheap improvement, which will be con- 
ſidered under the article MaxUrks, Wheat, rye, beans, and 
clover, ſeem beſt adapted to 8 - clay. 


There are ſeveral kinds of ſand diſtinguiſhed by their colours, 
as brown, red, yellow, and white. Theſe ſands, without a mix- 
ture of earth, or clay, are barren, being only the ſport of winds, 
not ſufficiently adheſive to 1 nouriſhment to the roots of 
plants. Sand, when it thus forms the covering or ſurface of the 
earth, muſt be called the ſoil ; but being ſo uſeleſs in its nature, 
is ſeldom cultivated to any advantage. If clay, or marle, can be 
eaſily obtained, it may be improved, but at too great an expence 
to fall upon a tenant ; therefore this kind of ſoil is not what we 
would wiſh the huſbandman to underſtand as a ſandy ſoil ; we 
mean a foil in which ſand ts predominant, although there are 
other kinds of carth in the mixture. 

Sandy ſoils, when the ſand does not make too great a part, are 
cultivated with profit and eaſe, as they are worked in all ſeaſons 
with leſs difficulty than any other kind of land. Sandy ſoils are 
warm or cold, according to the ſubſtances with which they are in- 
corporated : thus, when mixed with pebbles or flint, it yields its 
produce more ny ; and is ſubject, if paſture, to be burned up b 
a continuance of dry weather; and if arable, is rendered almo 
barren by what is called a dry ſummer. This is entiched by 
turnips, if cattle eat them off in a proper manner. Crops of 
buck wheat, or other juicy vegetables, ploughed in before they 
bloſſom, alſo add much to its fertility, perhaps more ſo than on 
any other kind of foil, Wheat, barley, peas, and all kinds of 
graſſes, are adapted to the gravelly ſand ; and ſtrong manures will 
always meet a welcome reception, and quick1y luſe their virtue. 

A ſandy foil, with a mixture of red mortary earth, which runs 
to a conſiderable depth, is generally backward in yielding its pro- 
duce, and not ſubſect to burn, or feel the effects of a continu- 
ance of dry weather; this, although light in its nature, is ſupe- 
rjor to the former, and is particularly adapted to oats, rye, and 
peas, as it ſeldom produces wheat or barley of a good culour or 
quality, Turnips, potatoes, and particularly carrots, grow to 
great advantage on this kind of ſandy land: rye-graſs, trefoil 
ghd clover, generally give good crops z and It is likewiſe well 

ited to natural K. On this ſoil the drill, or what the ſpecu- 

uſbandry, wx found a 1 improvement 
t n is the be 


iſts call the new 
as no more plovghing than ju 
thanagettient; 


Withyut 4 mintute bf other Kinds bf earth chalk is almoſt 
been ut With a 10 proportion of vther earthy fub fans It 
fertile tequiting lttle labour; ati that 145 With eale; 
T0 thigh clay forms & pitt In Which eaſe thett 
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of the ſhoap give It « ftimneſs, which, by nase, It j. 
much In need of i- ſv falntfoln and rye-grafs ave uſeful, Thy 
ſift kind of chalk requires more ploughing, and de aaturally mars 
fertile, Wheat, barley, and peas, are generally produced in 
good quantitles, and of the beſt quality, on the fot or marly 
vhalk, It ſametimes happens unfortunate, when heavy rains 
immediately ſuceged the ſeeding, as by that means the surface i, 
ſv firmly unlted that the plants cannot make their paſſige throup)) 
the full, conſequently the ſved und labour are loſt ! this may, ln 
ſume degree, be prevented, at leaſt guarded againſt, by not har. 


rowing tuo ' 
| OBSERVATIONS, 

As we have ſhortly treated on the kinds of foil which are in 
general cultivation in this country, if it ſhould be alledged, thy 
there are ſome ſorts which we have not particularly noticed, 
we acknowledge there are ; and at the ſame time are perſuaded, 
that if thoſe we have omitted are not exactly the ſame, yet they 
bear ſuch a ſimilarity in their nature, as their culture and pro. 
duce will be nearly the ſame, and, under the articles Manure, 
or Ploughing, &c. will be mentioned. To give or e di. 
rections to any perſon for their choice in land, would be arro- 
gantly aſſuming a province to which we by no means think our. 
elves intitled, as we hope every farmer, before he changes hiz 
ſituation, will be particular in eſtimating the goodneſs of the 
land, with the price per acre ; what ſituation it has been in, 
in what manner managed, and the probable improvements that 
can be made, with the expences that will attend ſuch improve. 
ments ; and particularly to conſider the term of his leaſe, that 
he may have it in his power to reap the profits of his induſtry, 
Mr. Wiſhaw, Mr. Black, and ſeveral other perſons who are em- 
ployed by gentlemen of landed property, to put a. value on their 
eſtates, have ſcientifically obtained the appellation of land taſter, 
by eſtimating the degrees of fertility which belonged to the (oil, 
and its quality, according to their palate. On what criterion theſe 

entlemen found their {kill we cannot determine ; but we can in- 
orm them, and the public, that many induſtrious huſbandmen 
think their mouths muſt have been out of taſte, at the time the 
farms they rented were under their inſpection; for induſtry can 
ſeldom meet its reward where thoſe ſpeculative appraiſers have 
made their appearance. | 

Strange as this may ſeem, it is really true, that it is at 
this time a prevailing cuſtom for gentlemen, when they think 
proper to raiſe their rents, to apply to an eminent /and 
tafter, who perhaps reſides an hundred miles or upwards from 
the place where he is employed, and never ſaw the land before, 
and whoſe reputation is in proportion to the oppreſſion he has 
been the cauſe of, When this important regulator arrives, his 
firſt buſineſs is to examine the rent roll, and make ſuch minutes 
as are neceſſary to prevent his running into error : thus equipped, 
he takes the field, and ſacrifices the ſucceſs and happineſs of thoſe 
individuals and their families, who are ſo unfortunate as to have 
their farms ſubſtituted to the teſt of this pretender's /a/fe and 
judgment. 

It may be ſaid, if the tenant does not approve of the alte- 
ration, it is at his option to provide for himſelf in another place: 
he may ſo ; but let it be recollected, that thoſe advances are ge- 
nerally made at the time when a tenant has made expenſive im- 
provements ; which, with the difficulty and expence of removing, 
and the uncertainty attending agricultural concerns, frequently 
induces a man to endure an evil he knows ſomething of, than 
hazard his property where he is a ſtranger : befides, /and ta/lert, 
ſurveyors, and mercileſs landlords, are become ſo numerous, 


and taxation ſo high, that, a tolerable farm is rare to be met 


with, 
In tion to thoſe gentlemen, and as friends to humanity 
and induſtry, we, with reſpect, mention the names of Mr. Wit- 


Liam Mackogof W R. LHOAAND, Eq. of Gullton Houſe; 
WitLtiamM Hatt, Eſq. of Elmſtone; and ſome few others 
who evtteſpond with Mr. Voung in his Annals. I he writings 


of theſe | temen ate eyldent provfy that they ate friends to theft 
ebuntty, tt Induſtty; and agtieulture 4 not Judging as theopiſts, but 
48 iiighrilous. aug [lhetal phEHHoners, Who highly deſerve the 
fitthet's Hot corcllal thanks for thelf eo A 11 
ss ta theſe characters, We cant tit the Reverend Mr: 
| (ik by e 1 * Suffolk; The following appears 
in one bf ar ters ts MF: Youngs publifhed in the th sene 
{ it Small fürmers ate bhſigech always ts HAVE — 
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ures a neveſfury (uſtenance for himfelf and family, 
TT vbjet of — than the fat and haughty rev= 
tor who rolls In plenty takes his tythes In kind, and tyranniyes 
Nabub yle as far as his authority extends } If this s 
anfwered In the affirmailve, \up fo we transfer the analogy to a 
hard working tenant, who labours hard, and fares badly t and 
wealthy landlord, who Knows no want, but that of u good ap- 


ly @ trul 


who ond of troll the exervelati Ins atten» 
* poor ba{feflarved he wo þ z enjoys h 1455 with 4 
fins luxuriant gout, 


The caſe be "g thus briefly drawn, do, Mr. Flax x, tell us in 
what manner this rich man, who Ives In plenty and Idleneſs, can 
beſt ſerve the poor man who owes his exiſtence to hard labour and 
acllve induſtry? Would it be charitable, or juſt, In elther caſe, 
to rob the indigent man, and give to him that Is opulent! "This 
ſeems to be your opinion 4 as you have already anſwered the queſ- 
ton, by aſſerting, that the way to make the farmer thrive, is to 
raiſe his rent. Thie, we think, needs no comment, as It ſufti. 
ciently ſpeaks for itſelf; we, therefore, take our leave of you for 
the preſent, in a few words, If thoſe, reverend fir, are your 
ideas, as a man and citizen of the world, we deſpiſe your deſpo- 
tic notions, and feel for your dependents: if, as a chriſtian and 
a divine, we are ap henſive you do not inculcate or practice 
thoſe fine morals which your religion teaches, 

Being led from the obſervations which commenced this ſection, 
by aceldentally meeting with the uncharitable opinion of this re- 
yerend gentleman, we return to the ſubject; and, although our 
opinion is In oppoſition to the whole land taſting fraternity, yet 
we take the liberty to recommend to the gentleman or farmer's 
notice, the general appearance of herbage and vegetation, in pre- 
ference to l taſte or colour of the ſoil, If winter happens to be 
the ſeaſon, the ſtrength and appearance of ſtubbles, with the dry 
or wet ſituation land appears in, and whether the land will endure 
treading by cattle or not: and if paſture, whether graſs appears 
thick or thin, if over-grown with a ſtrong courſe of moſs ; or if 
its general appearance is green, or of a whitiſh caſt; likewiſe 
what improvement can be made by draining, cleaning, and other 
operations. In ſummer, if the ſeaſon has been regular and kind, 
the appearance of land ſpeaks for itſelf, nature has then cloathed it 
in its beſt garment ; whether „bad, or indifferent, is the 

veſtion which the enquirer ſhould make himſelf acquainted with. 
Meadow and paſture are ſometimes very deceiving, when in the 
moſt luxuriant ſtate, as frequently the white bloſſomed clover and 
other delicate plants appear, in the greateſt plenty, on account of 
a friendly ſeaſon to this ſweet h „when in other ſeaſons no- 
thing of the kind ſhews itſelf. eſe circumſtances require a 

on ſhould conſult ſome one acquainted with the land. The 

| arable land may, indeed it does very often, bear an unkind 
aſpect from bad management, which a perſon with a light know- 
ledge of buſineſs will eaſily diſtinguiſh, For inſtance, if the 
growth of grain carries with it the appearance of wr the 
nature and ſituation of the weeds are evidences ſufficient with a 
diſcerning practleal farmer; and as every country has ſuch uſeful 
men, we recommend the young and unſkilful to adviſe with ſome 
ſage experienced neighbour, It is a cuſtom with ſome perſons to 
take the growth of timber and other trees, and the favourable 
appearance of hedges, as a never-failing rule to judge of the 
quality of the land; but this we can, from experience, refute ; 
as very often trees and fences grow in the moſt luxuriant man- 
ner, and corn and graſs very indifferently ; and, on the contrary, 
good corn land frequently bears wood very badly. Beſides, one 

If of the hedges are ſpoiled by bad planting; or, perhaps, 
worſe management; of courſe, little information can be expected 
from ſuch a theory. By this we mean to guard the huſbandman 
"= a too haſty determination z for deliberation on cauſes and 
c = in general, amply pays thoſe who apply with careful 
caution, | 

SECT, II. MANURES. 


TO WHAT s01L EACH 18 BEST ADAPTED, 


AS we have-confidered the nature and cultivation of ſoils, and 
Made ſome bbſervations 100 elt ſes ; mäanures, the great age 
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mentlon In the eourfe of our (yſtem ! for fhould any perſon be 
weak enough to fullow thelr direQtions, In ſome matters, they 
would be [Inevitably miſled, 
i: ANIMAL MANURE IN GANKRAL, 
, 2 naturally exhauſts the land, fv cattle which de- 
paſture, by leaving the dung and vrine, ſup ly the defect, by 

m whenee It came, what the previouſly taken 
from the foll, If land Is mowed and loſes Its produce every years 
and never revel ves any aſſiſtance manures of any kind ; ſueh 
land Is greatly Injured, and in proceſs of time the beſt fail may 
be reduced low and Impoveriſhed, Animal manures ſtand fore» 
maſt, and thoſe animals which feed the higheſt produce manure 
of the greateſt value z In fact, the virtue of animal manures may 
be eſtimated by the food which Is given to the animal. Cattle of 
the cow kind, kept in a ftraw-yard, without any thing but ſtraw 
for their ſuſtenance, yield a poor light manure, little ſuperior to 
natural foll; when cows or oxen feeding on hay, aſſiſted by 
corn, oll cakes, or other invigorating food, yield a manure little 
inferior to the beſt horſe dung. Thus, the ſtronger the manures 
are impregnated with animal ſalts, of more value are; to 
preſerve ſuch ſalts requires the utmoſt care ; and of all careleſs 
negleQs in farmers this |» the greateſt, it being deemed an object 
worth notice with but few. 

Every huſbandman will tell you that one load of ſtable dung is 
worth five of that from the ſtraw-yard, and yet, at the ſame time, 
permits his yards and dunghills to drain themſelves of their virtue, 
unnoticed and diſregarded, We will not comment on this miſ- 
management, any further than by obſerving, that many gentlemen 
and experimental farmers have taken this matter into conſideration 
and practice, much to their credit and judicious diſcernment ; 
while farmers who pay heavy rents, and ſhould let no opportunity 
of enriching their land eſcape, ſuffer the moſt — 91 of 
their manure to paſs away as uſeleſs, and to anſwer no good pur- 
poſe whatever, It is a cuſtom to turn dung and expoſe it to the 
air and weather in the yard; this is certainly founded in error; by 
ſuch means all fermentation is ſtopped, and its ſtrength is eva 
rated by wind and ſun ; therefore let it be avoided. Should a lei- 
ſure time preſent itſelf, it is by all means to be recommended to 
the farmer to take the dung from his yard in its crude and undi- 
geſted ſtate, near to the place he intends to uſe it, and mix it 
with earth taken from waſte roads, or if that is not in his power, 
from a headland or other part of the field which preſents itſelf. It 
ſhould be obſerved, that in general the ſoil thrown up, and carted 
off with the manure, is amply reinſtated by the natural and una- 
voidable drainings from the compoſt heap. The dung of ani- 
mals, as we have obſerved before, poſſeſſes a fertilizing qualit 
in ＋ to the quantity of animal ſalts it contains : we ſha 
rank them according to their quality, and ſpeak of the quantity 
of each, without entering into an elaborate and uſeleſs detail, as 
we deem it unneceſſary to deſcribe every minutia of an article, 
which, from the nature of things, cannot be productive of gene- 
ral uſe. For the 5 qualities of dung in general, as a ma- 
nure, ſee the article Duxo. 

HORSE DUNG, 

The Dung of Horſes, which are kept in ſtables on hard meat, 
is firſt In general utility, and improves all kinds of ſoil. Sir H 
Platt ſays, that from experience he knows 4d one load of grain 
or fruit well conſumed, and laid on 0.20 of ground, will enrich 
it more than ten loads of common horſe dung.” To give implicit 
credit to this circumſtance is more than we can readily aſſent to, 
although Sir Hugh's authority is yuy great ; yet this may remove 
the doubts (If there are any) of thoſe who do hot Cuficlent! eſ- 
teem the dung from animals highly fed. Horſe dung ſhould be 
well fermented and decayed before it is layed upon the land; other- 
wiſe mixed in a freſh ſtate, with earth, which ſhould lie together 
until they are incor rated. This valuable manure laid on land 
too green or new, beyond a doubt enevurages weeds, which we 
attribiite to Its ſuperive Rirength or ſpirit 4 as what 2 4 weeds 
der uxurlant and ſtrong will alſo wake more valuable plante 

vurlſn with greater vigor. As 4 Hot chews his food but 
nrce; oats ure feen * rolgh them undigeſted ; 
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AGRICULTURE. 


other materials, and a court adjoining walled in to give them their | 


COW DUNG. ; 

By Cow Dung is meant that of all horned or neat cattle. In 
- treating on Horſe Dung, we have attempted to explain the cauſe 
of heat and cold in the effects of Dung in general. As the 
higheſt fed cattle produce the ſtrongeſt manure from the goodneſs 
of their food, it follows by the ſame rule, that cow dung ſhould 
be cold and fpiritleſs in proportion to the virtue of its feed. Cow 
dung, eſpecially when the animal has good hay given, is an ex- 
cellerit manure, although not ſo ſtimulative as horſe dung; its na- 
ture is particularly adapted to promote vegetation. This animal 
manure deſerves more eſtimation than it really has; particularly 
that made in yards, and not lying in a fituation to receive too muc 

rain, nor to drain itſelf dry from urine and other moiſture. The 
dung of horned cattle does rot ferment ſo ſpeedily as that of horſes 
of pigs, provided the animal feeds equally high; perhaps this may 
be accounted for by the additional fermentation it receives in the 
ſtomach, by chewing its food a ſecond time; On cold ſtiff clays, 
of _ approaching to the ſame nature, cow dung does not ſhew 
itſelf with equal advantage to thoſe of a warmer kind; but on 
warm gravel, of ſand, provided it has been carefully preſerved, 
it will not be found materially infetior. "The utmoſt care is ne- 
ceſſary to keep this manure from che expoſed to the ſun and 
wind, and (indeed as you ſhould with all others) plough it in im- 
mediately as it is laid on the land; mixing it as ſvon as poſſible 
with earth Is good nenagement. | ; 

0GS DUNG, 

Some of the old writers on Huſbandty diſcarded the manute 
made from pigs, which erroneous prejudice has been followed by 
ſome of a later date but we will take the liberty to obſerve, that 
fuch perſons eould only Write to increaſe the nuthber of books, 

The prineipal fault they diſcovered In the — of hogs, were, 
that It „ was poiſon to land, and produced nothing but Weeds,” 
Curious as this may appear, It is — a fa, that ſo fyolifh and 
abfurd a notion Is not yet entirely exploded. To any perſon of 
experience and obſervation, this opinion muſt appear abſurd, for 
in general that which forwards the growth of one plant will 
promote that of another, The dung of pigs partieularly thoſe 
that ate feeding, 1s ——— of the frſ quality, and laid 
on ploughed landin tog large quantities, freſh from the Pi64 Cor, 
will eaufe weeds to grow, but reafon ſhould dire every perfon 
in all thelr purfultsz and an errer committed is generally an am- 
ple leſſon to a elreumſpedt man, 

To lay experiments before our readers, whieh have not under- 
gone the teſt of examination, Is foreign to our plan, as we derive 
our Information from a truly practical ſouree, which we are of opl- 


nion, may be depended upon; but as an inſtance lately preſented 


itſelf much in favour of the manure now under our conſideration, 
we ſhall preſent it to the publle. | 
Mr, Joan Davis, an ingenious practical farmer of LIT TIR 
RoLLR1GHT, in the county of OxyorD, being led by curioſity 
to try the effects of pig dung, unmixed with any other, on a light 
ſtony loam mixed with ſand, manured about an acre with four 
cart loads of pig dung, not in a rotten and decayed ſtate, The 
acre on which this manure was laid, run acroſs the middle of a 
piece of about twenty acres which was under preparation for tur- 
nips, according to the uſage of the country ; or, more properly 
ſpeaking, a ſpring fallow, which generally happens in theſe hilly 
countries on oat ſtubble, after the land has been exhauſted by 
three preceding crops. The lands on each fide we are men- 
tioning, which was manured with pig dung, were dreſſed with 
about twelve or fourteen loads of good horſe dung to an acre, and 
all received the ſameploughing, harrowing, andother management. 
The reſult was, the acre on which the pig dung was laid looked 
in a more kind and promifing manner as ſoon as the turnips ap- 
peared; they were leſs annoyed by the fly or ſlug; and when at 
their full growth it produced nearly double the quantity to any 
other part of the field of the fame meaſurement. The ſuc- 
ceeding crop bf barley bore a manifeſt-ſuperiority to the pig dung 
manure ; and the rye graſs and clover, ſowed among the barley, 
- in order to lay the land down for two years, appears at this time 
more luxuriant, and of a darker colour than the lands manured 
with horſe dung on each ſide. 

This cireumſtance is evidently in favour of the dung made from 
pigs, as ſuch we think it worthy of notice; but it ſhould be con- 
ſidered, that it is the cuſtom in thoſe parts of Ox rok Ds HIRE, 
GLovcrsTERSHIRE, and the _— country, not to litter their 
feeding pigs; of courſe the dung is entire, and free from any mix- 
ture of ſtraw or other ſubſtance. Neither do we ſuppoſe any fer- 
mentation has ever taken place, which renders the ferment more 
5 with the ſoil: horſe dung uſed in the ſame manner would 

n all probability, be equal in virtue; the experiment might be 


a_ proved. | 
Pigs in their nature are a very cleatily animal; this may, per- 
haps, be objected to by thoſe Who are unacquainted with them 
1 although nature has not endowed them with thoſe 
enſitive organs of ſmelling and taſting, correſpondent with other 
animals, there is not an animal that will keep the place he 
ſleeps in fo clean as a pig Will, provided the ſtye or cot Is con- 
ſtructed in u - po manner. e place of reſt or retirement 
ſhould be covered in, with the bottom paved with ſtone or ſome 


_ 


food. It is uſeleſs to litter the place where they lie, as they cnjoy 
themſelves in a cooler manner on the pavement; and there is not 
one pig in twenty but what will go into the court where he eats 
his food, and evacuate. If this court is littered or ſtrewed with 
ſtraw, or for want of ſtraw, earth or ſand to abſorb the urine, 
and keep the dung from drying, and frequently cleaned out, a 
great deal of valuable manure will be procured, and by that means 
preſerved. Trivial as this obſervation may ſeem, it will be of 
more real advantage in practice, than will at firſt be 28 
Pig dung on meadow or paſture is of great utility; mixed with 
ſoil it is uſed to the beſt advantage; and the map” > og ſeaſon to 
lay it on is when the graſs begins to grow in the „ 
: 5'SH EEP 1 0 

Is by experimentaliſts held in great eſtimation as a forcing 
— certain it is that the folding of ſheep is much praQiſed, 
and the ſucceſs attending it very great. But we do not believe it 
equal in virtue to either horſe or pig dung; as Mr. Davis, who 
made-an experiment with the manure from pigs, made alſo the 
like from ſheep, in a much larger quantity per acre, which by no 
means anſwered his expectation. 

Folding, or penning upon land, is ſufficiently known to need 
any particular deſcription, and when a large flock are managed 
carefully, and the fold not hurried too faſt over the land, a good 
purpoſe is anſwered, Land ſhould be ploughed as ſoon as poſſible 
after folding, otherwiſe no benefit is to be IE except from 
the utine, which it is reaſonable tb ſuppoſe, is in ſmall quantities, 
as ſheep ſeldom drink, _—_— when ry live on dry food, 
Sheep ate often folded on light hollow ſandy lands, and dry hard 
ehalk, after the ſeed Is fown, particularly wheat ; this is intended 
to tread the land, and to Improve It by making It more firm, as 
well as to add forme benefit by manure ! care ſhould be taken and 
eaution uſed In wet weather, alſo when the corn appears. We 
have known ſheep drove morning and evening over turnips, When 
the fly or flug has been fuppoſed to be bufy 4 and duubtlefs to a very 

d purpofe, although fuch exerelfe Is by no means fervieeable to 
the fheep, partieulafly thoſe which bear hervy flecees, 

To houfe ſheep on nights and litter them with ſtraw or haulm, 
or for want of thoſe, with fand or fine gravelly loam, has furniſhed 
toples for many writers; the PLA TTG, and more partleularly the 
celebrated CarTain BLYTHE, recommeded the euſtom very 
dogg and with as mon pertinent remarks, and as much to the 
purpo b a8 any writer of the preſent - Wis method on ſome 

Inds of foll wauld prove an admirable acquiſition; as & large 
quantity of excellent manure might by that means be obtained ; to 
be uſed at pleaſure, and on RIfF could land, both that and the ſheep 
would be benefited, Covered houſes, open on both ſides are pre- 
om with a court incloſed around according to the ſize of the 

On ſture fields or downs, which are grazed on e 
en ſheep are not driven to fold wk not nt or wth 
land) the upper part of ſuch fields will be rendered very rich and 
fertile by cattle, os in particular) lying on thoſe higher parts, 
As the folding of ſheep on poor moſſy paſture is very improving, 
it would amply repay the trouble and expence to drive ſtore 
ſheep to fold to an adjoining paſture, which is occafionally mowed 
for hay; it would be the means of helping land which wanted 
manure, without injuring that which was ſufficiently rich, 

According to the preſent management of ſheep, their dung is not 
an important article in agriculture, any further than as they diſtri- 
bute it themſelves, There is not a doubt that careand attention, by 
houfing them on nights as before deſeribed, with racks to give them 
hay or other food, as may be thought proper, would be agreat advan- 


tage, and when put in practiee attended with very little trouble, Eat- | 


ing turnips off the land with ſheep, in a proper manner where the 
ſoll ſuits, is one of the greateſt points in the turnip culture. We 
ſhall be more particular on this ſubject under the head of turnips. 

The obſtacle to new methods are very formidable in imagina- 
tion, but deliberate perſeverance makes ſmall difficulties light and 
eaſy, Having deſcanted on the uſe and properties of manure 
raiſed from thoſe uſeful animals, which are conſidered neceſſary 
to the purpoſe of huſbandry in our own country, we ſhall pro- 
ceed to the dung of 820 

DUNG OF POULTRY. 

ultry we mean hens, ducks, geeſe, pigeons, and what- 

ever birds our readers think proper to rank with them, as no in- 

jury can accrue from * uſing them as manures indiſcriminately. 

heſe contain large quantities of the eſſentials, which conſtitute 

ſtrong manures; and we believe principally to be attributed to 

birds not having any evacuation by urine, und their feeding chiefly 
on corn. 

In inland couptries, where rich manures are not to be pur- 
chaſed, it is an object worthy the farmers notice gatefully to pre- 
ſerve every thing, be the quantity ſmall of large, which can add 
to the fertility of the land. Prepoſſeſſed highly in favour of this 
method, we are certain a valuable ſbiifee for manure lies 5 
lefted by the multitude with reſpeck to the dung of birds, To 


litter with ſtraw, or lay ſand or dry mould where poultry lie, 4nd 
in ont the litter, would pro- 
qualities, than any perſon not 
matyrely 


clean them out often, and 


duce more manute, and that of the be 
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daturely conſidering the ſubject would imagine. We would re- 
commend this manure to be uſed on meadow, paſture, or arable 
lands, particularly on thoſe of a cold nature, and are well aſſured, 
all trouble and ens would be fully paid. It is a cuſtom to uſe 


pigeons dung, by ſowing it inupon young wheat for the rain to waſh | 


it in; ſome advantage may attend ſuch a practice; but ploughing 
it in on arable land is by fat᷑ the moſt preferable method. 
HUMAN ORDURE. 

This ſhall be called, if you pleaſe, animal manure; but reſpect 
w our ſpecies prevented our connecting it with brute, although the 
word brute is frequently diſgraced by the compariſon. 

An eminent writer on Agriculture ſays, © There is ſomething 
« diſguſtful in the thought of uſing the excrement of our ſpecies 
« for the dreſſing of lands, as it is putting it again down our 
« throats.” This gentleman was certainly of a very delicate turn: 
as the celebrated DEAN SWI T obſerves, © Nice people have 
the moſt naſty ideas.” The greateſt part of the vegetables and 
roots uſed near the metropolis and other large places, owe their 
forwardneſs and lucuriant appearance to the fertilizing manure 
now under our confidetation. Of all others this makes the moſt 
exciting compoſt, and ſhould not be uſed until it has lain well 
mixed with earth, ſand, of clay, a conſiderable time; the mix- 
ture to ſuit the huſbandman's convenience, of the kind of ſoil he 
intends to uſe it upd 4.006, 

Dr. Prieſtley, Mr. Young, Mr. Winter, arid all the tribe of 
chymical and experimental farmers may diſpute, and try to dlſev- 
ver the food of =_ but we defy any of them to find a more 
nutritive and ſubſtantial food for all kinds of plants thun we are now 
ſpeaking of 4 if properly adminiſtered, "This manure, as previ- 
ouſly obſerved, cannot be obtained, except near large cities of 
towns j therefore, we ad viſe thoſe who have an opportunity of get= 
ting it, by no means to let It paſs unnoticed 4 obſerving to mix It 
well with earth, and let It He thiek near twelve months, 

*%. ARTIFICIAL MANN NAI. 

We deem thofe manures artiflelal which are ealeinedor have un- 
dergone ſume proceſs before they are rendered of ufe as manure, 
and which we diftinguifh by Lime, Sager, Aries, Rags, 
Gy pv My, Ke, and Im moving had by PakivG and Byaxing, 
commonly called brea ploug 70 an burning. 

Uſing lime as a manure has heen praftifed upwards of two hun- 
dred years In this country, and gontinues In uſe to the preſent 
time, which la certainly much In favour of its utility, and proof 

tive that it lv advantageous, In ſome countries, where mate» 
vale for fire are expenfive, It Is uſed on land at the expence of 
eighteen-pence per buſhel ; and perhaps fetched ſeven or eight 
miles diſtance, which confiderably enhances the price, 

Lime being a ſtrong alkall le ſuppoſed to fertilize land, by cor- 
recting and blunting the vitriolle acids with which moſt ſoils 
abound ; when ſuch — is anſwered by deſtroying the effects 
of thoſe acids, it is ſuppoſed lime loſes its fertilizing quality and 
becomes uſeleſs, nay, ſome pronounce it injurious. ba ſu 
of this, it is generally known that lime is ſeldom uſed to much ad- 
vantage after the firſt or ſecond dreſſing. In lime it is well known 
there is nothing of a nutritious or oily property, that can poſſibly 
be conducive to vegetation ; and that mixed with earth in a pro- 
per manner, it ſtimulates the growth of corn and moſt other kinds 
of plants in a very eminent degree, 

n ſome kinds of land we find it of no uſe whatever, whether the 
ſoil be poor or rich, conſequently it requires judgment to diſcern on 
what ſoil it is beſt to uſe it; and likewiſe the manner to apply it, 
in order to anſwer the purpoſe. Some account for the —, effects 
of lime, in quite a different manner than that above-mentioned ; 
namely, by attracting and drawing its enriching and fertilizing 
qualities from the atmoſphere; this opinion has for its advocate 
the celebrated georgical Dx. HuxTEzR, and other ſcientific gen- 
tlemen. Such an idea as this deſtroys the common practice of 
uſing lime, mixed with earth or dung : and likewiſe the cuſtom 
of ploughing it in, us ſoon as laid on the land, as burying it muſt 
neceffarily prevent its atmoſpheric attractions. 

When doctors diſagree, how are farmers to determine? 

By Mr. Young's leave, we will preſent our readers with a letter 
from the Annals of Agriculture, Vol. 4. — e 4 

ADVANTAGE OF MIXING L ME ITH DUNG. 
By RonzxT AnDRtws, Esd, of AuBEANIES, near SUDBURY, 

© Cart the dung out of the farm yard ſome time in December, 
« and continue to do it as made in the following months, till the 
« heap amounts to about 120 loads, each 40 buſhels ; if made 
« larger, the dung does not rot ſo well : when finiſhed, leave it 
« about two months, and then add 200 buſhels of lime, which is 
« ſold at the pit at 5d. per buſhel; mix the whole together imme-« 
« diately; but it is to be obſerved, that the dung muſt not be dry, 
«if it is, it will —y being mixed with lime ; let it lie three 
„ months, and then ſtir it over again z the expence of the firſt 
« i is 14 a load; and of the ſecond 4, carry it on to the 
10 pak (tubble'as foon as Har veſt is over, and plough it In for barley; 
' if the ſonſon does not ſult for carting, take the opportunity of a 
froſt; this management has anſwered fo well, that upon an ave- 
« rage of 14 years, my barley crops have amounted to four quat - 


« ters (ix buſhels per acre. I have at different times laid ſome | 


_— 


on without lime being mixed, and the difference was very per- 
« ceptible ; ſo that from many experiments, I find it neeeſſary to 
„ ſpread 12 loads an acre, inſtead of 10, which, with the lime, 
„ is the uſual yu 

The benefit reſulting from the lime is to be attributed to two 
« circumſtances, firſt, it deſtroys the ſeeds of weeds, ſo that I 
« have always found the land cleaneft where the lime mixture is 
« laid; and, ſecond, it _ the dung forwarder, by raiſing 
« the fermentation higher. The expence of the lime 108. an acre, 
« which holds very good for four crops; and I have, in one in- 
«© ſtance, ſeen the difference of part of a field being manured with 
« lime muck, and the other part with muck without lime, four 
« years after it was ſpread.” 8 

his practical information from Mr. Andrews, a gentleman, 

according to Mr. Young, who ſtands very high in Agricultural 
experience, is a matter of much importance te thoſe who uſe lime 
as a manure, or who having it in their power, omit it for want of 
being informed of its effects. As a further confirmation of its me- 
rits and demerits, likewiſe its effects on various ſoils, the methods 
of uſing it as manure and other matters, eſſential to be known, 
we take the liberty to tranſcribe another letter from the Fifth 
Volume of Mr. Young's Annals, page 147. | 
By R. LecxAp, ESd of Gvttrox-Hovss near SANDWtcH, 

© In the courſe of my huſbandry, I have frequently uſed lime, 
e ſometimes upon a large ſcale, and always with ſucceſs upon ara= 
{ ble land. General method, one buſhel upon a tod, covered the 
© ſoil till it is lacked, then ſpread abroad, and ploughed in, 

tt Experience juſtifies a better way, viz. hot as poſſible from the 
i kiln | ſpread it Immediately upon the ſoil and no more in a 


| i Jay than ean be ploughed in the ſame day. I have ufd it upon 


K — ny, = s 4 ro —— * featly Improved, 

t moſt ſo the ſandyy n paſture land, neither expenee nor 
i expectation have — 1 — * 

« J have applied It ſimply, and mixed with mould, making a 
« _ of 46 loads per ae re, allowing « loads of lime to 15 of 
* mould, At the fame time a portion of land in the fame Held, 
i and contiguous thereto, has been dreſſed with the fame fort of 
% mould well pulverized t the reſult has been, that the eampaſt 
„% was mueh better than the lime alone, and ſuperlor to the mguld 
i alone i beth the lime and compoſt gave a more early and lively 
« yerdyre ; but the ſuperiority was of ſhort duration, In the 
« eomparifon of Chalk and Lime, It is neceſſary I ſhould fay, 
„% my experience le deeldedly in favour of chalk upon arable land, 
Lime alſo greatly cleans the foil from weeds, and eſpecially 
« deſtroys the wild marygold,” 

We cannot ſay too much on the diſintereſted and candid man- 
ner in which this gentleman aequits himſelf in his correſpondence 
with Mr. Young ; from ſuch a ſource, every part of the commu» 
nity are benefited; and the Annals of Agriculture become re- 
ſpectable and inſtructive. 

To this experimental information, we add the practice of Mr. 
Fowler, near Chipping Norton, in the county of Oxon, On paſ- 
ture, the ſoil, a ſtiff clayey loam, he mixed mould, the ſhoveli 
of a lime ſtone turnpike road, and lime freſh from the kiln; about 
one- eight lime. This compoſt was collected and thrown together 
in the winter, and ſpread on the land early in the ſpring, about 10 
cart loads to an acre, The reſult was the —_— which was be- 
fore benty and thin, with a mixture of rye-graſs; (owing to the 
land not being laid down paſture more than eight years) entirely 
changed its nature, growing much thicker, and eonſiſted of white 
clover and other ſweet graſſes. The cattle fed with avidity on the 
part manured, and while there remained a blade u „ would 
not touch that part of the ground which had not been dreſſed. 

Mr. Lx AND obſerves that lime gave a more early and pro- 
miſing verdure, but it was of ſhort duration. The ſame gentle- 
man, a few years fince, uſed lime on black ſour bad land, at the 
time it received a ſpring fallow for turnip; but was diſappointed 
in his expectation, both with the turnip, and the ſucceeding crop 
of barley. In all probability, in the laſt inftance, the lime was 
not applied in a proper manner; in fact, we think it lay on the 
land a long time before it was ploughed in; a cuſtom certainly 
founded in error. 

Upon the whole, it muſt be acknowledged, lime is a fertilizing 
uſeful article as a manure, but not of much permanence, or to be 
too often repeated on the ſame land; and on ſome ſoils not benefi- 
eial equal to the expence. Before a farmer runs into an expenſive 
uſe of lime, prudence ſhould direct him to try the experiment on a 
narrow ſcale, by ſelecting ſmall pieces in the midft of flelds, uſing 
different quantities with different mixtures, by which advantages 
might be anticipated, and loſs and trouble often prevented, 0 
uſe of lime, in Agriculture, only comes under our conſideration 
in this place; directions for making, and its other uſes, are given 
under the Article LiMs. . 

8007. | 

Soot, another artificial manure, which is alſo produced by fire, 
is of different kinds, being made from both wood and coal, uſed as 
manures: thelr effects are the ſame on vegetation, although long 
a r 5 — — A 

Alk, a rs, to gaen to eular folls to anſwer 
their reſpecti ve purpoſes, * 1 
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We can, from experimental ** aſſure thoſe who ha ve 
an opportunity of uſing ſoot, that each kind anſwers the ſame pur. 
poſe, On ſome kinds of paſture land, ſoot does not ſhew itſelf 
to the ſame advantage as on others; we have obſerved ſoot uſed 
at the rate of forty buſhels to the acre on a ſmall part in the 
middle of a meadow, where drift ſand had proved an excellent 
manure ; the reſult was not viſible, as the ſmalleſt traces of im- 
provement never appeared. We muſt confeſs this circumſtance 
is quite oppoſite to the general theory reſpeRing ſoot, but thought 
it our duty to record it, as we ſaw the experiment tried. Thofe 
who manure with ſoot are in general well fatisfied with the ad- 
vantages which ariſe from it ; as appears from the following let- 
ter of R. LEX GRAND, Eſq. extracted from vol. 5. p. 148, of the 
Annals of Agriculture. 

« Soot is moſt evidently an excellent manure for paſture land. 
« Quantity 40 buſhels per acre. I generally dreſs from 7 to 10 
« acres annually with it; and the ſucceſs anſwers every reaſon- 


« able expectation. 3 
« One acre of lucerne, reſerved for my horſes, receives annu- 


« ally a dreſſing of 30 buſhels, and I am perfectly ſatisfied with 


« the reward it gives. 

« N, B. One rod of lucerne, cut juſt before flowering, will 
« weigh upwards of one hundred weight.” 

This extract from ſo faithful a reporter of cauſes and effects as 
R. Legrand, Eſq. we look upon as a lefſon, which may guide 
thoſe who haye not uſed ſoot as a manure. 

It is frequently ſtrewed on young peas, and other kinds of grain, 
to deſtroy ſlugs and ſnails, and toa very good purpoſe. The time 
this ſhould be done is very early in the morning, or late in the 
evening, when thoſe inſects are out of the earth and feeding; as 
the eſſential part is loſt when it is uſed in the day time, by the ſun, 
air, or rain. 

Soot is an alkali and oily compoſition, conſequently a ſtimula- 
tive and nouriſhing mature; the ſooner it is uſed after it comes 
from the chimney, the better it will anſwer the _ ; as, like 
other manures, its virtues fly when expoſed to the air, The beft 
method of uſitig ſoot is by mixing it well with earth, and on paſ- 
ture ſpread it catly in the boring f rain evities ſoon after it is laid 
un the land it is fortunate, as by that means its virtues are waſhed 
into the earth. On arable land it ſhould be buried as ſwon as dif- 
tributed, for the ſoil ts Imbibe its virtues. 

Malt kth duft, and Halt duft, one of theſe is the ſweepl 
of the Kln arid the other duſt br roots ſereened from the malt. 
The former Is greatly ſuperler in quality j as Manure it is much 
like ſwot In Its operation on fand, and in general ufed the fame, 
"The latter is likewifs ufed on land, but not with equal fyceets, 
They are both excellent to put In the houfes where poultry 6f 
placons Je, to mix with and abforb the moifture of their dung, 
and are Improveable on arable er paſture land, but mofily u 


un paſture, 
GOAL AND WOOD ASHES, 

Mr. Young has very ingenilouſly made 7 N 
manures and feems well fatlafied of the goed effects of wand an 
eval afhes; a4 projmnters bf ANI 1 N word aſhes, 
when uſed on fülle that abound with /e arte. * langua 


to farmers een only puszſe and make them ferateh thelr heads 
on Tag oy Nn tu ena the reftur; e rv, ah 
rm 


apotheenry; ft Wy | twenty ts pie; they vol] not | 
Whether he and enntained // er geld ur nut. 18 ha tu 
Wi 6 wurſelves Uhderſtued by Farmers, Wwe wy - 11 thetn 
when doubts ariſe; to Hake bs — — un 1 All ale; a j 
e may $6 to Work lefs rene ly; Wick courage and lu 
8 6 Un. 
val athes; on rough four paſture; are an Excellent manure 
ae What eattle won 1 ent wert and palatable ty them, 
n Filth, bg prongunee It Weg ualled in making ebaffe pat- 
ture land fweet and Ane ; and if you give & good Welling it Will 
endury we mean By a W664 eh ; Aﬀty or e $ 6 an 
- ef: We have RRR Weed affies yſed te inueh lef Vang on 
1 and can pet by BAY Means think therm equal in value; the 
are ſumefimes fed f. Wheat — Uther eorn In ping, Put gte Ag 
£qu8] te font, On all kinds ef arable land; afhes pluughed In with 
the foil are & valunbl manure the land fheuld work fine when ma: 
Aured With aflies 10 ch kind of manures fend Wang ig defire 
weeds, Before Bafilla was fo much ufed in « Ing ſoap, wood 
aſhes were difficult te prochfe fir the purpaſs of Manure ; but they 
—_ 7 wy mare ple * in ſume — e 
dert Aſber are a powerful manure on arable or 
they being a mixture of lime wood aſhes or bari K alt, an 
likewiſe rongly impregnated with animal oil, This anure, 
* uſed, ſweetens herbage, and is in every re valua- 
e. But Mr. WIxTIIA Author of the Compendious Syſlem of 
Huſbandry, could not be ſerious when he recommends one 
hundred and fixty, or two hundred buſhels per acre, on paſture ;'! 
if that is his praRtice, we cannot wonder at his caution ; that when 
% uſed to exceſs he has known it very hurtful, like a man drink- 


ing to? much 1 | 
What we call ufing it judiciouſly is mixing it with earth or 
dung in compoſt about an eighth or tenth part ſoapers aſhes, 
and then ſpreading about twenty load of ſuch compoſt to an acre 
- WA 3 


ny in the fyring if on paſture, and If arable when you ploug 


eding, 
WOOLLEN RAGS AND WOOL CLIPPINGS, 

Woollen rags and wool clippings are à good manure for arable 
lands, on any kind of ſoil; the way they are uſed is by cutting 
them in ſmall pieces, like taylors ſhreds, ſowing them on the land 
before it is ploughed, about twenty buſhels to an acre, or more, a, 
no one need fear injuring their land by laying on too much. This 
manure will endure a long time, and does not yield its virtue the 
firſt year ; but will kee — d 2 years. 

Dr. Porr, in his Hiſtory of Oxfordſhire, ſays, woollen rag, 
were eſteemed a beneficial manure for land, in that eguntry, at the 
time he wrote; and that they had been ſo according to tradition 
in remote ages. Woollen rags are to be purchaſed in large quan. 
tities in ſea-port towns, and other large places; and we aſſure the 
farmer, they are an article well worth his notice, To artificial 
manures may be added leather parings, horn ſhavings, pulverized 
brick, old mortar, and other matters from old buildings: theſe 
are of conſiderable ſervice when laid on coarſe paſture, or ſour ara. 
ble; and ſhould by no means be negleRed ; for their uſe is very 
great, which experience will ſnew. As the benefits which acerue 
trom paring and burning, more commonly called breaſt ploughing 
and burning, are by means of the aſhes, and the action of fire on 
the earth ; we proceed next to 

. BREAST PLOUGHING AND BURNING. 

This is likewiſe in ſome countries called-bumbarting, and in 
others denſhiring, ſuppoſed to bear an alluſion to Denbyſhire, the 
county where it was firſt practiſed in this country. The antiquity 
of this practice is very great, Hzs10D, VIII, and Cory. 
MELLA, make mention of it; and it is very probable, the Ro. 
mans introduced it into Britain. 

Matthew of Weſtminſter ſays, it was a practice in Wales to 
pate the turf from the ſurface, and burn it when dry, by which 
means the moſt batren land was rendered fertile. From theſe 
inſtances, it is doubtleſs an ancient cuſtom ; and at this time, that 
large extent of hills called the Cotſwold Hills, in Glouceſterſhire, 
and Wiltſhire, are kept in cultivation by means of breaſt plough. 
ing and burning. 

ome gentlemen of landed property entertain a notion, that fe- 
peated ploughing and burning weakens and injures the land; to this 
we eun only obſerve, that in the eountty we have above noticed, 
thouſatids of eres have been breaſt plovighed, and burned once in 
ten years, ſometimes vftener j and fümetimes not (6 often for [ixty 
of my years paſt, and rents have kept rifingy inſumueh that 
lands, which let for four or 0 thillings yet ders 46 years paſt, 
let now from feven to fifteen ings | and are Improved In que 
lity, Although Mr. Young only rods through It; and ealled it 
an et eultivated country,” we can affure him confidering the 
natural poverty of the foil, this kingdom does not fhew fo large 
« track of land in better cultivation. It Is true, thoſe —＋ 
faneles are not fo much In vogue a8 they are In ſome other parts 6 
the kingdom j but fummer fallews for wheat of barley, have given 


place id turnips for upwards of ge 4 * 

Aprlng Nec $ and manure are the preparations fur the tur- 
nlp erp, which Is Fueereded by 4 * a elever, and 
trefull, are genera 1 _ omg 0 7 y, hy nd be 
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E.. vughing or paringy Þ $ of hurſes i but 
every ne pe y * le il ts ieula 1 
re the furface a4 thin a4 6, that the afhes may he 
8 earth which is ealeined of Burnt, and there af ny 
viee te vegetation i it is alf nee y i9 pore the furf thin, a8 
gb FR the better, particularly In wet and — th 
n land m tages of gravel, if is pt par A* wor 
to burn might be 22 with a horſe or horſes; & methed 
that would make the expence much enfier ; but on a Raney or 

n ſoil, we think it imprafticable, 

r. Wix rAW, of Margaret:freet, Cavendiſo ö ware, has 
paring plough which he made, and has ſuld many of them, and of 
which he has received very favourable accounts ; this ſeems the moſt 
proving machine we have ever ſeen of the kind, Breaſt plough- 
ng 2 performed early in the ſpring, and the turf ſeldom 
burned till well dried by the ſummer's ſun: If it happens to be 
burnt long before the time of ſeeding, whether turnips or wheat, 
it is deemed good management to ſpread the.aſhes and rib, or reſt 
balk, the land eroſi- ways and very thin. | 1 

ng 


AGRICULTURE, 


or reſt balking is performed by ploughing a furrow, and 
leaving the intermediate ſpace unploughed, by which means the 
ſurface of the 5 furraw and that unploughed, lie one upon 
the other, and incloſe the aſhes between them; this prevents the 
wind and air from exhaling the virtue of the aſhes, and when 

loughed acroſs at ſeed time ſomething deeper, mixes the aſhes 
and ſoil duly. This method frequently makes, what a farmer calls, 
rough work ; for wheat, we make no doubt, ſuch rough ſituation 
of the ſoil is preferable. We have known breaſt ploughiag and 
burning performed early in the ſpring, and barley ſowed; but it is 
ſeldom the weather will permit, and the method is by no means 
adviſeable. Breaſt ploughing and burning rough grunſward has 
been uſed advantageouſly, particularly on freſh boggy land full of 
ruſhes, ſegs, and other plants uſual on wet ground, 

Mr. RozezT Ling, a young enterprizing farmer, of Rende- 
combe, near Cirenceſter in Glouceſterſhire, breaſt ploughed and 
burned a conſiderable quantity of newly drained land; and on its 
not becoming fine the next ſummer, ſerved it the ſame the next 
ſpring, which made a very valuable, although expenſive improve- 
ment. Such exertions as theſe deſerve every encouragement, and 
a gentleman of diſcernment will always reward a tenant who fo 
earneſtly endeavours at improvement. 

{n burning the turf, care ſhould be taken to attend the heaps 
while they are on fire, and cover in the ſmoke, when it is ſcen to 
riſe rapid ; this is done with thoſe looſe turfs which fall down on 
the ſides of the heap, and one perſon will be able to attend an 
acre : by this care the aſhes are rendered ſuperior in quality. We 
preſume it will be uſeleſs to give further deſcriptions of paring 
and burning, as the practice is old and general, If in any coun- 
try there ſhould be men and their families wanting to perform 
ſuch labour, in a proper manner, we are well aſſured 50 might be 
raiſed on the Cotſwold hills in Glouceſterſhire, in a few days, who 
would go 100 miles, or any diſtance, if they could meet with a 
ſummer's labour; the price of ploughing, burning and ſpread- 
ing the aſhes, is from fourteen to twenty-ſhillings per acre. 

As a further confirmation of the great utility of burning and 
paring in the improvement of waſte land, we ſhall preſent the 
reader with the following extract of a letter from the 17th Vol. 
of the Annals of Agtieu ture, page 356. by APRAHAM WII- 
Kiso, M. D. of Enfield Chace, | 

„am confirmed in my opinion, that nothing is equal to pa- 
i ting and burning for the improvement of waſte lands. My two 
tt ſyeceſſive erops, peaſe Wheat, and oats Wheat, have been great; 
„ The wheat aer the peaſe better than what ſuerestlech the vats, 
it beſides eſcs pint inconvenlenee of the vats ripen! ag among the 
„ wheat and [njurling the fample. It has been alferted, with 6H: 
# fence, that paring and burning is loſing foil In the alt, This 
« js an altbrtion plauſible in theory only j experience, 1 am per= 
i fyaded, Is againſt It; the bad manngement of the fuccecdin 
i ergps, and the Frequent repetition of earn, injure the land, ani 
i pak the operation of burning: I will venture 4 affert, that 
i | have 4 greater depth of fol where | pared and burnt than | 
u had before. Any perfon following the plovgh as it breaks vp the 
« wheat Hubble, would agree with me in opinion; It turns up 
4 a looſe _ garden mach of e@fderable depth, 

« This, ] apprehend; Is eaſily aeewunted For, by avtending th the 
# ation of burnt elay; as a meehanieal manure; which, when 
" — hed Inte MF Land; breaks is eh ane, aide by the 
„ vegetable aſhes; converts it Into gun loam; i am Ane tu 
fin iy von h Wy oye by ſu able and ſplrltech a 
# eultiestur as Mr; Wilks 3 His great 4 jn agkleulturr 
4 and manufactures ehpllenge the effepth ard applauſe of his euun⸗ 
try; Fire and water; 1 eunfider with him af liners eunſequenee 
4 in railing Manure than Farmers in general have as yet Viewer 
u them; wt being able ty pryeure hands For paring and Burn 
part of thy Chaee land; I ployghed and efrofe:plovghtd the tut 
ad then BUFAt Tt för manchre With ficeels: Burfing the kur 
u ſrehres the eruß from that Fury From the WEE. e Whiely og 
« Freſh land it is o much expoſed: With my beft withes for your 
 eontinval healthy | remalii; | 
i Your obedivnt humble 18710 
Her: 3 1591. „ ABRAHA E[LKINAON." 


* NATURAL MANURES. 
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By natural manure we mean fuch as are uſed without any pre- 
Views preparation, by fire of artificial progefe, a4 Ma 81s, CH4 lk 
LIMB Monz 4 864 BY 811-4, andihe effectanf ane foil 
wan another, It is proverbial with old farmers, t (bat fomrrbing 
may be always diſcovered by digging in the earth, which will eu- 
rich the ſurface," How unfortunate ta Agriculture ſuch an idea 
ls not more frequently put in pratice! This is a maxim well 
known, but ſeldom attempted, To account for this remiſs con- 
duet in huſbandmen, we need look no further than the expence 
attending ſuch improvements. 

Widows it toned; lemmas? noduiſition, and | 

ere ver It is found, is certainly a great tion, and in 
thoſe countries where it is not ſought ＋ ed, undoubt- 
edly there is a groſs neglect. The criterion by which Marle is 


known is its fat and li appearance, when rubbed in the 
hand; after bel wetted. | chlo to pieces | 
No, 7. Vol. . 


it falls to pieces like dry'fuller's earth, 


_ 


or quick lime, If a piece of Maple lies expoſed to the ſun and 
air, it tumbles to pieces, hearing ſomething of a haary appear- 
ance, If the dry powder is thrown into a briſk fire, it will erack 
like ſalt when caſt into the fire. Another method, by which Marle 
is proved, is putting it into water; if it efferveſces, or ſparkles in 
the water, this trial is deemed fatisfaftory Marles are of dif- 
ferent colours, as blue, white, red, and yellow; the colour makes 
little difference, provided the quality is of an enriching nature. 
Sometimes Marle is diſcovercd near the ſurface, but generally 
deep and below different ſtrata of clay, rock, or mould; and as the 
quantity neceflary to render ſervice to land is cunſiderable, the 
* of marling is very great. 

o give a proper idea of marling and claying, we are confident 
Arthur Young, Eſq. as a friend to improved Agriculture, joins 
us, in commending the practical and concluſive opinions on the 
ſubject given by Mr. W. Macro, in the Ninth Volume of the An- 
nals of Agriculture, page 117. As ſuch genuine information can- 
not be too much diffeminaicd, we ſhall give another extract, and 
although rather too much at large, conſidering our plan, which 
is to treat of every ſubject, we are well convinced thoſe of our 
readers whom it concerns will think it much too ſhort. 

On the Expence and Profits of Claying and Marling, and how far it 
anſwers for a common Farmer to be at all the Expence himſelf. 
By Mr. W. MACRO. 

« I Promiſed to give you my opinion in writing, why I thought 
Claying and Marling did not anſwer to a o: mon farmer, even on 
a 21 years leaſe, although he might in that time improve the lands 
ſo as to be worth two or three ſhillings an acre more tothe landlord. 

% Asa well-wiſher to all improvements in Agriculture, I am 
ſorry to find, that it is now quite out of faſhion for the proprie- 
tors of lands to bear any part of the great expence that attends 
Claying and Marling, and which, on that account, falls cruell 
heavy indeed upon the common farmer, that has a taRte and ſpirit 
for improvement; and who, too, after ſpending a ſum of money 
nearly equal to the value of the lands he improves, lies under 4 
certainty, I may ſay, of not enjoying the benefit of them for little 
more than 15 years, without the ungrateful return for all his labour 
and induſtry, that of being obliged to pay an advanced rent fot his 
own improvements: | 

„To begin with the expence: the firſt is the Rlling, which in⸗ 
cluding ſpreading is 258. 4 hundred, of act 4 load, with an al- 
lywahee, by ſome farthers of 28: OY; by Athers of 58. for openſug 
the pit; and 1s, a load for all the large ſtones they throw giit at 
the time of filling the farmer ts find. Arfns and takes, for ſet⸗ 
ting down What they call the falls, The team mut eunſiſt of four 

wrong trace hotfes, and two ſhaft ditts, Which, fir fuch rung 
work, muſt have very high keeping ; I cannot, therefire, lay 
their labour at lefs than 38, @ tay each; and the carter at 1e, Bd, 2 
day, which, fuppofing they carry ane day With angther, (alluwing 
fr wet weather, and hindranes by accidents, Ke, 49 luads a 
day will be about 5d} per load more, _ In the whale 344 
a load, fir filling, eartings and n $ farmers «differ in 
their opiniun abyut the quantity that thuuld he asg upon an acres 
ſume preferring fe lads, and whers Je, | will take the mediums 
and ſay 95 loads, Whirl at 741 & load le 

4 y q, 


Harrowing and folllng ſeveral times to pluly- rize ail hb 
yarn t equally on the ſurlace; 1 ; . 1 86 
r the 


1 * w ; 
Pipk ing the (tones up aal rating of, where uſed 
hi Tl dd LS 44.1 2 
10 the Rohes thrown out by ' ente In th 
| 


Lv pit 
the farms t nels Waking the money bf them s & 8 


err « ln 


Per Acre 


99 +» 


v9 yo vf clay "BY YM. 
Went and teat bf $f ty al arne ſez ineluching acehents; 
ace en J. 9 i 64 
Pate ee &+ &t; TS. i3:ina0 806 
fs of frech 68 [+ | aye Ways be jald Þ In a Tay ef; and } 
lis föme Bonths Before It is plaughtd thy per gere „ 8 tf © 
12 6 


: 5 
above fum fog tw years 499 4 half 88 ft 
Ag beſute the farmer gets any Bf „es Rey þ& 6 64 


Tüte re fi of the 
dale is poche Again r ' 


| 3 19 63 

„* The next expenee the farmer has ſa encounter, and which 

uſt ever be @ har ta all improvements in Agriculture in this 

ingdom, a4 the laws naw Rang, is the tythes; fur na ſpaner has 
he been at the expence of carrying a thouſand or twa thouſand 
loads of clay, or Merle, than his good rector comes and demands 
a larger campaſitiun, 

The farmer's argument, that he has been at all the expence, 
and has not yet got his money into his pocket again, is of no avail j 
for he tells him, that the tenth of all his paſt and future improve- 
ments are, by the Engliſh laws, as firmly veſted in him and his 
ſucceſſors, as If a tenth part of the expence had been taken from 
his (the rector :) own pocket; therefore, if he will not give him 
ten or fifteen pounds a year more for the next three years, he muſt 
draw his tythes. "The farmer unwilling to have the tythe cartcome 
and carry away a part of the improvements, ſo recently laid on, 
ſays, he will to the advance, —_— it is for the remaining 
part of his leaſe, if they both live ſo long: No, ſays the rector, as 
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you are golng on with your Improvements, at the three years end,  [nerenſing, ſay only 90. a ww for them; then comes the fury 
my tythes wil be worth more, and (4 an the nexty and the next | and calls for flu days work more, with another team on the High. 
three wears; and fo It Is, 1 (uppoſe, that forme Improved farms In | ways, whieh, If eompounded for, Is often 11. 168, more; hut 
Norfulk (as 1 have been Informed) have before the frſt leafe Is | fay, 11. 74, whieh Is the lea(t 4, the Wr Is then got to u 
explred yy 1011 as much tythes as they d1d rent, wards of Gol, ta this muſt he added; the advance of tithes, 
« Of this, 1 ſhall take notlee again In another place, and return | which 19 times out of 20 le more 14 propertlon than the advaney 
to the (2, 195, 04.44, Which ſum being money ſunk upon another of rent, 
ron's eſtate; the Intereſt uf It Is not only an additional rent i The above, Sir, without dwelling any longer upon the ſub. 
o the farmer of about three 7 un nere, hut he Is in all ins (howld think ee explains whit I advariced; tha 
" 
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N irneſz In the epurſe of his term; to be relmburſecl, the prinelpal] there are ton many obſtacles In the Way; to take It prijdens 
ikewiſe; and which ſums added together allowing for the decreaſe | for g common farmer to Improve by e or marling, fee 
of SR as the prinelpal le pad J | ö unde on another per. 
8. 69; an arte per annum; Which fuppoſing the rent th * ſon's eflatey even upon & leaſe of 24 years4 Indeed; It is my bh. 
un arte when the farmer enters Uparſ his farm; tore than doubles | not, that it ſeldomhi anfivers in the Att; ard often Falls in k * 
its Ir the kime of itfiptoving kill the leaſe expires: conch leaſe; by 4 färmer's giving tos great an advance of kent, ta. 

it | All How ealeulate the ſinproemente; afid compare them z | thr than turf his Wark pon only yy Fits IF he is tlic 
but bee | ty thisy * nerelſuty to remſnih ta that there | Tet) ts give 4 Vittle 40 ithelt tent, He Jg lie dt — hight ty ts 
— many Janie Where the eſa y BE mafſe —1 — ſürfüre is 1 | kſthes Wightt by the Part hightt ts the ehre Aff Hight+ 
terme with Fant that theke aft * iy Wares of ats the wal VE 1H Ft; Hers s ng ehh that . ſees BUY ut 
eaffied that yield a improvement At All 3 Another HIng 144 ful. I eat thinks therefore — 44 bs 0h Falk 464 
41 {i fing the WAH 105 act yet it the cartſage 14 TBA BE | JUTt for gentleWeny afit theft tenants HAVE Tak BYE A HOUR 
t is 14} an Thiftahle fiele, hieh aft 00 4 (WH EFHpty | panels Bf Upwarths, (Gr sen IF the bert _ 1105 pur: 
and a fallen, | am 6f app In that in this Ege ew isst never | tg thelf lands; 14 new thet leaſes at tie fame feht FUE 3 ech 
Th half ine 4 Wk oy + 10 ghliged 19 playgh the | kü the Hime the Taft years WApravernent was Lal 6ny prot 
lay ae mafrſe In dlFeetlys 14 de fg j al) befire tis BF (HE "hy: Wey Went 89 WITH Fplfih; and got Fhrovgh the Whale tn frves 
Ur Ur. with the 41 ; thefe Fallures, therefare, MAY Falfly | years from the Firms f entering When the FArM | this | my Wh 

als af ane fifth af the langle envered, 
g progerd ta the elevlation of the Fig rom the 7 rfenursgeng kenant, digt hav g 
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the likerty zn Gay; Js the leaft 4 g emer ban BF igt inn ga, 14 
W ta imprave his eſſgte af hy 

duce, | will throw the lands Inte the fullawing envy OWN BNpENee, 
po ve dibbled, or gates Narrowed in wpon the flag wi yon laugh- 1 wayld nat have yau ar your reads ink, that | writ 
"ng; frend, turnips; third, barley 4 faurth and fifth, layer For | this paper tv difeaurage Improvements In Agrieulturs ; quite the 
wu years, Now as lands thrown into the above cnurſe wou d, | contrary; I believe it Is well known, that I gantradidt (uch an 
by reſt, and taking only two erops of corn, and one of turnips, | idea by my praftice: all | alm at le, ta lay what is termed the 
in five years, be in a ſtate of improvement without clay or marle; | /add/e upon the right horſe, by cautluning young ſpirited farmen 
I ean ſay the additional produce to each crop, on account of the | to conſider a little, and have fume good grounds to go upon, be. 
clay, &e, (ſuppoſing it anſwers the farmers wiſhes) would only be | fure they lay out great ſums of money upon another perſon's cf. 
ns follows: - {+ 1. d. tate, and I with at the ſame time, to give land owners a hint, 
1. If with peuſe one comb, or If with oats, fix — that it is their duty, as well as intereſt, to aſſiſt their tenants in 


TS + 03 8:48 „r eta t) 0 
D. "OA 8 —— 2 as that of improving thelr light lands 
Jo 1 4 o 1 = _— . * In addition to this we ſhall make another ſhort extrad from H 
2 Ditto ; * your | o x * f o , | . : o : . : , 0 : 6 fume — vol, I. b. 286, Annals, Ke. 

— © From trials and obſervations I am clearly convinced that 79 
1 17 6 | cubic yards is the beſt quantity to he laid upon an acre of land, 
Deduct 1+tenth ſor tythes © 3 9 | If more be laid on, the longer it will be before it Incorporate 
a its 0 with the ſoil, and of courſe, the longer before any benefit can be 
—— | reccived, I once knew an inſtance where a farmer laid on 129 
The gth of which is © 6 9g | yards per acre, and after an expence which would have purchaſed 
But as 1-fifthof the claying fails of improvement, 1-fiith obs the fee ſimple of the land, no benefit could be bea 


of this ſum muſt be deducted , . , , . » No pains ſhould be ſpared to break all the lumps: and get i 
Fxtra profit on account of the clay, Ke. per acre fine by repeated harrowing and rolling, otherwiſe claying and 


© & 
« If I am right in the above calculation, (and if not I wiſh th marling ſeldom anſwer, where you go on with a courſe of plo h- 
be ſet right) a farmer who has ſpirit to Improve another perſon's ing In the old way, Little need be ſaid about the different quality 
eſtate, by clay and marle, may, in the courſe of a 21 years leaſe, | 2 clay or marle, as * one muſt be content to uſe ſuch as |» 
et nearly all his money into his pocket again: but then you will found on his premiſes, Clay that is freeſt from land, and mare 
av, that the great expence being over, he will have the advantage that is ſoft and greaſy, are certainly the moſt valuable, And even 
in the next leaſe: certainly, as he has had no advantage in the firſt blue = that is condemned by moſt farmers I have found anſwer 
term, his landlord can and vught to give him ſome in a ſecond; | very we | on light ſand ; but they generally lie at too great diltan:e 
but there is no tie upon him, but honour and gratitude ; and if | from each other to be prudently got together, 
the tenant is not in better luck than ſume folks 1 could name, he | I have a ſcheme in agitation, on a ſmall ſeale, which I men 
will find upon a new agreement, that he will have to pay very | to execute: and which I expect to be very much condgmned fr; 
dear for Improvements made wholly at his experice, or be obliged | that is, to fink a pit upon a if, clayey foll, and carry it about 
to turn his back and leave them. Yet far be it from me to ſug- | half a mile to light ſandy ſoll; to keep a ſtanding cart at bot) 
geſt, that there are not ſume worthy charaRers, that have nob f places, and take off as many loads from the ſurface of the latter 
and generouſly fad to u tenant at the expiration of a lenſe, * ] | and bring back: ſo that when 1 have clayed a few acres of 
| know — ha ve been at a very great ex * improving my eſ- _ ſhall have ſanded about the ſame number of acres of cl1y 
N tate, therefore, go on and enjoy It at the old rent, ſo long ns we lang. 
| both live.” {vv or three 11 of this ſort have come Within We beg rdon of Mr. Macro for the liberty we have taken (1 
my dan knowledge! 1 wiſh for the eneviiragement of Improve- abridging his letter, ns we do aſſure him it Was a painful taſk t, 
ments In Agtleulture, 1 could ſay 26 of 30. lop uff a ſyllable from ſu uſeful a ſubjeRt ſo well treated, Our em. 
i Yut fuͤppofe there were more Inſtatives, anche farmer, was | ments on theſe extracts would be uſeleſs, for they want na elucl- 
lucky enough to begit to improve a large tract of land, under one dition, Did every gentleman Feel fo juſtly for that profeſflon t. 
of thofs worthy landlords, before 4 21 years leaſe Was expired; | Which he ſo honourably belongs, Agtieulture would be eonfidert 
it is bad, but ſie might be dead; and his Heir might be quite a bly 1 as the ſource of all great and Ir Im prove- 
; 


| | T. if as good & one, 1 am Corry to Tay it, | ments Thould originate with the proprietor of land, and not with 4 " 
— . 33 nay Raves, the ou ht t6 I ealle 10 ona whols je to * ate N * x 
at would endeavour t6 (pull him ing ſeetet veſtionably the moſt antient of natural manures, and, well mit 
ars e l the night and e Ai the rent What hls Idas — worked fine with the 1 Aces vigour te land of any Kind, hit bl 


| | "areat toll and expence (which he 14 not agaly | has been exhaufted by cultivation. On paſture marle le Ihe lt 

II nk Ae. bi lt 10 what 10 wife uſeful, provided fl Is of a gage kind 1 the only Way to enfife | 

forved above, that he mult elther pay & Full rent for all his own | Fugeefs Je, to make g final experiment, as precepts eannot be fg 
provements, of leave them ts be enjoyed by a villain, From | falllble; and examples ſpeak fir themſelves, " 
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's farm, and the latter unge Alling ia turn 1 aok all his | wife on other solls, where It dogs mot eompoſe a part of the (oll Vy 
100 venients hi Mil 49 bred (four Plan nature Chalk % the (iſt kind 1s 0 ar anure for gras®! Ui 
tid hit WA h the Arſt_offÞr) than ls nelghbour l of ſand, and at uf the ſtany of Wor beſt o. 
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lime, It la neceſſary 1 mould ſay my experience Is In fa- 
— ehe. Av a further Inſtance of the great eſtimation In 
which the KentIfh farmers hold chalk, Mr. Youne Informs us 
« It coſts them 208. per load by the time they get it home! that 
they lay from g to 8 loads on un gere, elther on @ eluver lay that 
ie way be waſhed Into the earth before It Is plovighed, of un ſum- 
mer fallow 4 and that the effe&t Is equal to the eſt rotten dung, 
and laſts m f or 20 years, Ce It anſwers the beſt: In fact; he 
ſays It 11 wonders, This Is certainly valuable Information 
fyr thoſe whos have It In their power proctire chalk; and are Ig 
norunnt of Its Ville as manufe. We are noc led to an article 
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E. 
Limeſtone probe Into — | pieces tene atlds Fertility ly ſe⸗ 
Vids wf Mull as clay lane; Which axe Hot previnully a 
ture of (Hall ones pf e — Alp 4 fandy lam WIthGut 
fes; The Wethd pf 165 YAg Janet yy means of (ue thip- 
ths e mentioned by DF: Plpt in His it Hiſtory of fore WA 
itt IH vn hs in ame parts f tis entry 4 WHICH 
dellfys All ubs of Its 10 WHY: The ehret of (HEL PROHIG= 
fig vegetatſiun A e — ff aht may N c ff 

0 Een geht ney poli Wy i ow Quality: Ih the 
0 lags full W Wy A | i 8 bf (Mall Fund NONeh (4 1410 > 
al vf he {Ag Wit 1 ny! this hypethefis we belley 
4 In variable: THE FRA 0 af fyeh gg effee} þ thn wg Te 

bees tram shheſr breaking and 1 viding elats (ils, thereby gl v- 
lag bea tur the rants of plants zn (Nei | ang p they render the 
textiies of $18 land mare Teaſe, the fun and v4 ve an aller afl- 

iſſn, and ganſequently their benign and feriilieing in 
ha the power g. ating with the greater furge, 

Where chase are expenſive, and ther firing fearce, lime ſe g 
ery chargeable manure, 8 have not the leaſt dowbt hut lime 
ane beat ſmall would anſwer every purpoſe of Hime, particularly 

on If, cold land + (hould this be the caſe, à valuable fource fur 
manure lies unexplored ; as the breaking and preparing ſtanes for 
lime is attended with an heavy expence, breaking them seil ſmaller 
would not be a material additlun, But this being ſpeculation, as 
we have never known it tried, we hope the reader will judge for 
himſelf, and excuſe the hint we have given ; and we will introduce 
a manure which has been tried with the greateſt ſucceſs ; this is 
LimntsToNK reduced to powder in a turnpike road. This, as a 
manure, was introduced to practice by Mr. Richard Davis of 
Kiteborough, near Morton in Glouceſterſhire, between 30 and 40 
years ſince, The foil of this farm was of a hollow, cold, loamy, 
nature, ſubjet to grow furze and a long coarſe graſs, and very 
uncertain for corn. Thinking the ſoil wanted ſomething to give 
it firmneſs, he carted the cleanings from a limeſtone turnpike road 
(which runs parallel with his farm) upon a ſummer fallow for 
wheat, about 30 cart loads to an acre, The ſucceſs which at- 
tended this firſt effort was beyond his moſt ſanguine expectatlon, 
and was a ſufficient ſtimulative for him to proceed. The ſhove- 
lings, or cleanings of the road, which had, from the time of its 
being firſt made a turnpike, been thrown by the road fide as uſe- 
leſs, were ſuon conveyed by Mr. Davis upon his farm, and thelr 
effe was much greater than the beſt horſe dung. One year in 
particular he carried ſumething more than t ooo loads on a piece 
of fallow of about 1 5 acres, and the reſult was equal to the quan- 
tity. Four quarters of oats upon an acre previous to the diſco- 
very of this improving manure were deemed a good crop, but ſince 
he has had 8 or 9 quarters — 4 an acre, "Theſe Improvements 
have not been confined tu arable lands alone, but have been found 
equally beneficial to meadow and paſture, as it produces white 
clover, and other ſweet herbage, where the moſt rough and ſour 
graſs grew before, 

It is neceſſaty to remark, that the lime ("ne of which we are 
ſpeaking is ſoft In Its nature, by nu means of a proper ſubſtance 
to make roads but upon the road we ate notielng It is Hobſon's 
choice, that or none. Aſter theſe Nones are lald und broke Upon 
the road, If raln follows very ſoon, the heavy carriages which paſs 
quickly redyee them to the eonſifterce of a very ſoft mud, which 
Is raked or ſhovelled off, and is, as « manure, Nperior to ary thing 
which ean be proeured, T6 ale It generally of all kinds of foil, It 
might not be equally efflcaelous, as of the hollow wet land we are 
entioning j but we Have every reaſyn to believe t would anſwer 
Kae purpoſe om any kind of fl, as we lin ve known It tried 
ſiieeels ly In 
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vet-l 
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uence 


veral. On a rich freng loan in partieular It has 
4 vety effect | and with one fourth of good mould It will pry: 
dyee eabbages of a very large NNze 4 theſe we Imagine are provis of 
[ts gone al wy 4s AN eneellent MANUEE. 
Mx. Davis, the gentleman who Ras the eredit of firft uſing the 
cleaning of a lime None road as a anure, As acgulred a Very 
eonfiderable fortune, and WIH pleafiire attributes nu (mall hare 
of his great fyeeeſy to the l he Is now 0 from pufl⸗ 
ele 6 rl reward of hls Integrity and Angus e 
ik 10 meiner of fhiejety; inambitlous of any other dif- 
Ancien than that of fer 
Wi marle; the fine pare | qu No HAWK 0 imme (on 
vat ele Wh ly iy It U Im ne Il 4 Wor whieh purpoſe; | 
1 yoo th ( ſp * over ur other rs tho 
months be t6 Whey 4 plovighed for evrh 4 the mals Waſhing It 


an Engl! 
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Into the earth makes it Ineorporate more intimately with the (yi. 
Otherwiſe 9 fallows, when they are elean from weeds and work 
ed fine. Inter being the ſeaſon roads want cleaning, what 18 
thrown In winter or ſpring may be earrled and ſpread upon paſture, 
and meaduw the following autumn 4 as the winter ralns will wath 
It Into the garth before (rings and the land receive benefit In the 
ſummer, Let It be notteed; that the virtues of this manurs are 
not exhaled by the lr and ſun, y animal and artificial ma- 
nures, Should any doviht ariſe; 4 o ſyregilng neepunt prove 
unſatſsſustory, we ure bf ee 6 yeni! 0 who has e t 
with ſuch ſucreſy wo willingly give His Ideas tu any gentleman 
un the ſubjeRt with pleaſure | 


Mud 1s of different kinds ard qualities, accordi the wutre 
reſt yy It is lect if the Ar ur the 
waſhings 6 —— „ kun Tt potnide, ur flOW FUrlhing rave, 
the much UF e Ae ut valuable; a0 F from harren hills; t 
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mud iv 8 good purpole: Av FAT Je the Ferult of Waivertal experi- 
= we * M ö als _ 
FT wer | _ MY ta F with 
hen It has laln 


$4 
wag an excellent manure fe patties ar arable, and the grurer 
hu 1 the greater wi be the 4d vantage. vill % Wan 
der the virtue u 
COMMON ALT; 
The Saaten Eneyelupedia pronaynces (alt ine ffechual, as a ma- 


nure, which we deny ; av experience, the maſt fatisfactury af all 
evidences, proves the contrary, Common (alt, laaded with the 
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heavy duty government have at different times laid wpon it, Is (© 


expeiiſive an article, that Its virtues muſt be great Indeed, to com- 
penſute for the expence, If uſed as a manure, But there is a 


cheaper kind tu be obtained at all places where ſalt Iv made, which 


is the cleanings of the pans or boilers, and called foul (alt, and is 
an incruſtation of the alt tv the ſides and bottoms of the pans, bo- 
caſioned by the heat of the fire. "This is ſold very reaſonable, and 
Is always attended by an officer to ſee that It is made uſe of as ma- 
nure only, It has been uſed round Droitwich in Woarceferſbire ns 
manure, as long as ſalt has been made there, and with ſucceſs: to 
proportion the quantity to the ſoll mould be attended to with care, 
as too large a quantity Is very Injurious, 

The folluwing communication of R. Legrand, Eſq, to Mr. 
Young, Annals, &. Vol. 5. p. 149. contains a decided proof of 
the yr pens of * | a bs. 

« Having tr t upon a ſmall ſcale, u a ſandy ſoll, I 
can aſſert en buſhels to be n oper quanly "for one 
acre 1 it gradually advanced In Its effects to 16, and as gradu- 
ally diminiſhed to 40 buſhels, when vegetation was deſtroyed, 
Twice only have I had an opportunity of buying a few tons 
of ſoul ſalt, and uſed it both times upon a barley tilth ; ſowing 
8 = immedlately after the barley, the event was perfectly (a- 
ksta ory. 

« The verdure In the ſpring exceeded any thing of the kind 1 
ever ſaw, and the ripened appearance was walter by many ſhades 
than I ever beheld, 

« N, B. Salt is noxious both to weeds and vermin," 

If ſalt is uſed on paſture it ſhould be mixed well in compoſt, 
with mud or loamy earth, 15 or 20 loads of earth to one of ſalt, 
and turned in the heap two or three times to incorporate It properly, 
This compoſt ſhould be laid on and ſpread in autumn; « common 
mould dreſſing will be ſufficient, ang there are few kinds of full 
but will be benefited, 

VEGETABLE MANURE, 

It has on euſtomaty in many places, pattleulatly in England, 
to ſow buck wheat, vetches, Ke. and then to plough them in fur 
manut ing the lande: this being Nmilar to that operation of nature 
by whieh ſhe fenders the Uneultivated (ulls t exevedingly fertile, 
eünnot fall of being attended With fingular advantages; and might 
be lowked * preferable even to laying dung on the land ts fats 
ten It, Wis It not atterided with the entire hy of 4 er6p fir that 
year, Where magures cannot be obtained; and on outiyſng lands, 
ploughing In thoſe (yceulent plants is certainly god Manage= 
ment, Before fuel management 14 atteripted, the full (hould 
be eleaned from weeds, and after the erop is buried; thould be 
rolled with a heavy roller, which will be the means of facilitating 
formentation, | 

This N wil anſwer on any kind of (ll; and fhould be put 
In praftiee In | iy lowing manner, Sow winter tares of vetehe 
n Autumn; and mow of eat them off th Fg 1. 5 an 
mmedlately, un one gs ſw buek Wheat, whigh * 

f I be | Who j 
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tain kind of ſoil ; as an univerſal manure it can hardly be recom- 
mended. In one reſpect it may act as a mere meagre earth; but 
beſide this, it may alſo as a ſoluble earth enter in the compoſition 
of the proper nutritious parts of vegetables, and help to me 
their growth, by the addition of ſolid matter, It is frewe ſhortly 
aſter or before rain, or in general, when the leaves of — — 
arcovet with rain or dew, upon meadows in February and March, 
as ſoon as the ſnow is melted ; and upon ploughed land ſoon after 
the ſe. d is put into the ground, in the ſpring or autumn; and upon 
other ficld-plants, ſuch as coleſeed, turnips, pulſe, and clover, 
while they are young. It is ſtrewed as thick as rye is uſually ſown, 
and ſometimes twice as thick, and muſt be repeated annually. It 
is chiefly ſerviceable = dry, light, and hot ſoils z while, on the 
contrary, upon cold, ſhaded, or wet ſoils it is prejudicial. It is 
a ſure and caſy remedy againſt the fleas that infeſt vegetables, alſo 
avainſt ſnails and mice, ; 
Heere we enter an the next Head, we ſhall give the ſollowing 
| Extra from YounG's Annals, 
EXPERIMENTS ON GYPSUM. 
By R. Pnoc ron AxNDRERSON, of Henlade, Semerſetſhire, 
„% Drar Stn, 

« Laſt ſpring 1 procured 2 et. of alabaſter, or gypſum, from 
« 4 rock at Hurcott, near Somerton, in this county, at 28. 64, per 
« ewt, at the quarry, which I got beaten to powder with ham- 
« mers, find ran It through line halt Neve, of eleunſin range, 
« and then through 4 malt-mill, which was not Injured by the 
« operation ; but to pulveriſe it on a ſarte ſeale In this manner 
« would be tho expentive for the farmers practice, If it were tu be 
© much uſed foren manure, 

« The 2 ewt. produced about 10 pecks In powder 4 a peek of the 
« powder wellig 2 lb. 10 64. At the rate of 6 buſhels to an 
« bete, It would be 1%, {714 to a ſquare yard at that rate, 
© wt. de (ulflelent for an gere, and 411b, allowed for waſte, 


| order that it may 


from ſome diſtance. But, when the earths are not to be ſoun! 

within a moderate diſtance, ſo that the expence would amount 

more than the profit, in this caſe nothing more can be done 
y art. 

Fand, or a very =_ earth, do not of themſelves contribute ef. 
ſentially to vegitation, becauſe they poſſeſs no ſoluble parts, They 
can both only accidentally prove of ſervice, when of are mixed 
with elayey or marſhy ſoils, in as far as they diminiſh their ſtiff. 
neſs or hardneſs, promote the exſiccation of them, and give them 
more warmth, x loſe turfy ſoil, by the weight of the ſand, . 
made more compact, and conſequently fitter for uſe. But as mere 
ſand cannot be perfectly and uniformly diſtributed among moi 
clay, in this caſe ſome other ſandy earth is frequently preferable 
for this purpoſe. | 

Way, of an earth mixed with much clay, promotes fertility alſy, 
ſo far only as it is mixed with a looſe and porous chalky or ſandy 
ſoil, becauſe their coheſion is ſtrengthened by this means, and they 
are made fit to retain moiſture ſomewhat longer, The clay my} 
be laid in lumps upon the land, with which k is to be mixed, in 

be diſſolved by the rain, and uniformly mixeq 
with the reſt of the ſoll. Clayey earths, which are found rather 
in a dry powdery ſtate, may be ploughed in, 

The cloſe” texture of clay, and the looſe and frlable nature of 
ſand, form a contraſt in the nature of ſoils, by no means friendly 
to vegetation : when thoſe oppoſites are united, the ſoll becomes 
more fertile, and when blended with native of vegetable mould, 
is further Improved, Thus clay is conſidered as a manure to ſang, 
and on the conträry ſand to clay, 

As thoſe ſolls are ſeldom found very near each other, Improve. 


ments are not to be effeRted, without expence and difficultels 


which a prudent man would be afraid to encounter with, Although 
there are thoſe formidable obſtacles In the way, Improvetnents uf 
the kind are often practicable z and a ſpirited perfeverance performs 


«The rough material at the quarry 128. 6d, per were 4 but 1 wonders, Clay is generally found more beneflelal on ſand, than 
firmneſs 


« gre rocks against the fea, In this ory near Minehead 
«© Devonſhire, on the fourth coaſt, near Bydmouth 3 and moſt 
4 Jkely on the fra eonft tn moſt parts of the Alland, which may 
« probably be eme at on more eaſy terms, The 1 will 

he to reduee It ty powder at a fall expence; If It (huvld be 
„% find anfwerable, 

„n April and May lnft; at different thmes In gentle rats; on 
„ five Wiſbkrent places une elayey (ll; onen paſtite fal du 
© more than twenty * 5 with rye-graſh; I wei in enen 
e place bne peck f He powder 4 aſſü une week un (Aeon TH its 
u fin rents growth + one perk oy * with Anh one peek ty 
un fp veteſſes or tatts z ill at He Fate bf 6 Giſhels per nete; 
tt acl it has ſinch ne apparent eſſpet un either of thoſe plates; 

tt Fut on the fame ty 0 Which 1 wei In of th a ve 
it exper fichte; vie, ApAl the 14th, © fowed 1464: of this 25 
it of Erpfien 44 4 Tate yard Of Grat ground; Whete ng fie 
tt gee Which Wit Ald wn 16 of £5 Years Ago; partly With 

Pate hte feeds Fheve (the full an lieavy amn (um the 
tt eee of May t the end of Funes WHER ih Was MOWN, the prafe 
tt was peeener Han that argus Th th the ben of July 
4t flight rains falling if appeared Breener; and by 


y the end of Ku 
„bt, the graſs 614 Fat (par Was At Aly greener; but thicker 
* and hightt, and the leaves of the Dyteh eluver broader than wh 
i qhe outfides uf if, Augytt the 3407 it was mowed again, and 
„ the fame appearances enſued and enntinued wniil the eth of 
„November, when it was mowed again, It is abſeryable, that 
* at the time of ſowing the gypſum pawder,. the wind blew 8, E, 
„anch it is viſible to an inch how far beyand the line; and from 
« peg to peg, the powder was blown towards the N. W. From 
da | conclude, ſo far as my experiments go: 

« That on many plants, or in many foils, or both, gypſum 
„% powder will have no effect; but that it has an effe&t on old 
« clover in a loamy foil ; and that a greater effect may be rea- 
« ſonably expected from it, when applied to the younger plants 
« of the ſame ſort or nature, 

« ] am, dear Sir, 
Henlad*, Dec. 28, 1791. © Yourobedient and ohliged ſervant, 
4% R. PROCTOR ANDERDON,” 

ONE SOIL USED AS MANURE ON ANOTHER. 

The preparation or melioration of a tract of land conſiſts, on 
the one hand, in the artificial production of the compoſition or ele- 
' mentary mixture neceſſary for it, or of that kind of coheſion, which 
a fertile ſoil naturally ought to have; and, on the other hand, of 
imparting nutritious particles to it, or augmenting the number of 
them, accordingly as either the nature of the ſoil or the vegetables 
that are to be cultivated in it, require. : 

In the firſt of theſe views, conſequently, when the requiſite 
compoſition does not naturally ſubſiſt in the ſoil, it is neceſſary to 
produce this by mixing with the ſoil other kinds of earths fit for 
the purpoſe. This may be eaſieſt done when theſe kinds of earths, 
as'is ſometimes the caſe, do not lie deep under the ſurface of the 
true ſoil; thus ſometimes a clayey ſoil is found underneath a fandy 
one; by the commixture of both which a fertile ſoil may be pro- 
duced. Here nothing more is requiſite than ploughing or dig- 
ging to a tolerable depth. The affair is ſomewhat more difficult, 
when the carths that are to be mixed with the ſoil muſt be fetched 

I 


Sandy-marles, may be uſed far the ſame purpoſes as the purer 


of growing. 


v. * enriches a ſandy foll, by glylng It body or 
und find In clay by breaking Its ns wr « Clay; 
aft fed with fucceſs on ſome gravelly ground 4 but there are 
ſme kinds of elay and gravel, Which will not unite 4 this hap. 
pens when the full conſiſts of finooth round pebbles, and a fall 
portion of mold, | 
Loan 1s 4 minute on any fort of land; provided the Foll you ma- 
we with ds not Inferior ty that you Intend to mane; hen 
and has been exhauſted hy long continued etiltivation; freſh maul 
from under heiſges, the Niles of roads; of other places; where It 1s 
to be proeiitet, Teen ferti1izes and fefreſſies the tl; 
Chalky of ratrareots rartÞrg bh nervunt of thelt 1 7 iy ne, 
fre very mueſſ lſpetre th ulttact mot fneoſture ant geiles | they 
hin) theteftire he Nieves iilly 1 with bog e ſaſſe, Whitte 
they prove of Fervice in tire Aiſferent ways. ee Its 
Ae inbſbe miſfture aneh acidity; fd give mee Waärmiſt i 
the fil: Rarnech egſeg tes earth of ite Would prove £64 6+: 
A ſelthter indeed Je it nere fury Fur the mere meſſorat ion of 
hs m pPONEIOA: : | 
Pure ant: and earths of the warts tia MAY be eplareg 
in varfaus waves, Acenrding te the Varig dl ferent in their gam: 
afitien, | The furmer of thefs, ennfifiing of equal parts of elay 
nd ehalk, may, in refpe#} f the np If £anFalngy be af ſervice 
an g lage light foil ; bus by virtue of its ealgarenus garth M4 
alfa when added in fufficient quantity, loafen a heavy fail, The 
other kings of marle, which ſhould be claſſed, dec ta their 
various admixtures, into calcareous, gypſecnsy 414 and 
inds 
of the earths themſelves. At the ſame time as theſe are mixed 
earths, they are more eaſily mingled with each other in the great, 
than chalk, clay, and ſand are, "Phe more ſolid forts of them, 
before this mixture can take place, muſt be left during a certain 
time in the fields, to fall to pieces by expoſure to the air Thus 
we find that notwithſtanding each particular foil is adapted to 
ſome particular produce, the union of oppoſite ſoils is moſt con- 
ducive to vegetation, 2 
For inſtance, ſandy ſoil is very well adapted to certain vegeta- 
bles, which ſpread their roots far around, are of a dry, reſinous 
and aromatic nature, and of a rapid growth ; and alſo for ſuch, 
as either perſpire much, or elſe, according to their different na- 
tures, attract large quantities of moiſture from the air. In a 
chalky ſoil, various vegetables of a dry woody texture are capable 
In a clayey (oil, ſuch will thrive as are of a flow 
growth, have ſolid and ſtrong fibres, and contain either acid or 
aſtringent particles in their compoſition. But a mixed ſoil, on the 
contrary, 1s fit for growing almoſt all kinds of vegetables. For this 
reaſon, the plants that are to be cultivated muſt either be choſen 
ſuitable to the natural properties of the ſoil, or the ſoil adapted 
to the nature of the vegetables, | 
From the repeated good effects which have been obſerved to attend 
on ſimilar mixtures of the different kinds of earth, ſome have 
falſely imagined, that theſe bodies are actual manures: nothing 
however can be more erroneous than this ſuppoſition, All ſeeds 


and vegetables ſtand in need for their growth of certain ſubtile and 
ſoluble homogeneous ſubſtances, by the actual acceſſion of which 
they can ſolely be ſupported ; and theſe are certainly neither mere 

* carths 
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Adds nor ſalts, Though It has been proved, that all vegetables 


recelve u nutritious matter by their branches and leaves ; never- 


theleſs, experience ſhows, that this is not ſufficient for the = 

fable cultivation of them without an arr and more ſub- 

antial nutriment. Hence It is a maxim confirmed by experl- 

ence, that to every fertile ſoll ſhould be reſtored, from time to 

time, the nutritious particles, which It 1 loſes ; and this lu 
by natural and artificial manuring. 

A duly proportioned and well mixed ſoil muſt unite in itſelf all the 
above-mentiuned good qualities, in order to be adapted to the 
growth of many different kinds of vegetables. For a deficiency of 
any one of the former kinds, when it le mixed with another fort, 
ceaſes to be a defect, and even produces advantages. The propor- 
non of ſuch a compoſition as will anſwer univerſally, cannot be well 
determined. In moſt: caſes equal parts of calcareous earth, clay 
and ſand appear to be the propereſt mixture, From what has been 
ſaid, it follows, that the /o itſelf ſhould he conſidered in two differ- 
ent ways. In fact, for a ſoil to be Pagers it ls requiſite, t. That, 
confidered as earth, it ſhould be of a mixed kind, conſequently it 
muſt conſiſt of different kinds of earths, which may be called the 
natural compoſition of it 4 but beſide this It Is neceſſary, 2: That it 
ſhould contain a ſufffelent quantity of ſoluble nutritious particles, 
Upon {ts mixed nature depend the requiſite properties uf ſuch a 
My vie. that It has the proper degree of coheſion, retalns moiſ- 
ture 1 and does not reſiſt too much the Ingreſs of alt 
ard heat Into It, In ſuch a (oll none of the (imple kinds of earths 


redominate In any conſiderable d 0 
Enger Vegi s.“ 


The perpetual ſertlilty of calcareous earth, fo confidently men- 
tloned In the Seotch Kneyolopedla, Iv a phenomenon In Agrieul- 
ture, with which we are ungoqualnted ant can only Inform our 
readers by an extract from that work, viz, 

% Neur Sandfide, In the county of Caithneſs, there ls a pretty 
any plain on the ſea-coaſt, endowed with « moſt ng ular de- 

roo of fertility, 
ot) In all den. Mr, Anderſon affirms that It produces the moſt 
luxurlant herbage, and never got any manure ſſnee the creation, 
ard has been from time Immumorial ſubJedt to the following evurſe 


Yr 3-7 

10 „hun. aſter dne plougfung from 115 uſualſy 4 
erh, a; Hear, after nen pluyghlng; 4 better erp than the feſt; 
3 a after aner plovighlngg 8 erp eqiial ty the Art, 4; | 
ard 6; Natural yrnſhy as Eee and He many Inagitied; nigh 
be My If the pale Is din nelinedd, and Wol yield an entrabr- 


dindry £104 uf Hay park year; 3 x 

it Apt th tHe ne Gourh of 1 Ing is rene weil, The (bil 
Wat ach ts tf | ee by Ami appears LL pits 
toherent Ad; deftityte of the (Alle pai Wy 8 mgulch 
put 1 4 it > WAA tc BR} alot entirely "; 
Woken thells: the fine ABuld here Bears fue t a Juſt propariigh 10 
the ea)6freu NR mujer III — . And yet t forms 
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ehrides, II has been long employed as & cmmag; 


of the 

1 has never heen difturbed by the "ugh and affards anny- 
ally the moſt luxuriant crop of heybags, can fling of white elaver, 
and ather valuable paſture-graffes, that can be met with any 
where, The ſoil confiſts of a way pore ſhelly ſand, 

„From theſe examples, I think It is evident, that a very ſmall 
proportion of vegetable mould is ſufficient to render calcareous mat- 
ter'a very rich (oil, Perhaps, however, a larger proportion may 
be neceſſary when it is mixed with cluy than with ſand ; as poor 
chalky ſoils ſeem to be of the nature of that compoſition, 

« This is a miraculous ſoil,'aNd if the fact is as related, place 
ſhells and other calcareous ſubſtances before every other manure, 
in as great a degree as the ſun exceeds the moon in brilliance.” 

Thus have we endeavoured to deſcribe the nature and qualities 
of the ſeveral manures, as well as given ſome direction with re- 
ſpeQ te their application to agricultural purpoſes, according to our 


beſt judgment. 

And as manures are the grand ſ of ulture, we have 
entered rather fully into the nature of thoſe we deemed moſt uſeful, 
and upon the whole have noticed all that are in uſe, as far as our 

ence and obſervation led us. 

n the courſe of this Syſtem I have introduced obſerva- 
tlons and remarks on the nature of vegetation, and the food of 
plants, as moſt conſentaneous to my ideas. But as I write as a far- 
mer, and not as a philoſopher, and as the plan of the Editors of this 
work is to give the opinions of others, as well as their own, on im- 

t and controverted points, I ſhall refer the reader to the 

em of AxROLOGY, and add ſome remarks, extracted from a 

reatiſe (written in the German Language and tranſlated by Dr. 

prineiples 


Ne. on, the p 


of plants, with Dr. Pri . ments 
1 — eſtley's experi and obſervations on 


FOOD OF PLANTS, 


« The nutritious particles of vegetables chiefly conſiſt of a mu- 

ellaginous ſaline compound folubls in water ; nd containing a 

proportion of oleaginous and phlogiſtic particles, which, 
Ing extracted from the earth, by means of water, are introduced 
into the vegetables through their roots, and being diffuſed through- 
out their whole ſubſtance, are ſecreted and changed into the ſeve- 
ral different juices and ſolid parts of the plants, This is the rea- 
ſon, my neither wa/er alone, nor even a meagre poor earth come 
bined with water, can, without other admixtures, promote vegeta- 
tion. Some kinds of vegetables, it is true, may be made to vege- 
tate with water alone ; but it is alſo a fact, that they never arrive 
at that perfectlon, as when they have ſtood In a fertile earth, be- 
cauſe the former is poſſeſſed of very few nutritious particles, Wa- 
ter is requiſite to vegetation, in ſu far only, as by its means the nu- 
tritious particles from the earth are diſſolved, and tranſported into 
the ſubſtance of the vegetables, 

« Moreover, |t le In conſequence of theſe nutritious partleles, 
that what is called mould, by which term is underſtood a porous, 
black and fertile ſpecies of earth, coplouſly Impregnated with the 
putrified parts 6 „ dodles, promotes vegetatlon much 
more than an exhauſted and worn-out earth | farther, that by = 
of manure, which, In fact, contains the above-mentioned nutritl= 
ous partleles, though as yet In a erude and undeveloped Nate, fer- 
tillty may be Imparted tv "ny poor ſoll, of a full that is alread 
fertſle, may be Improved, Theſe materials conſequently mu 
neceſſarily be added to every full In proportion to Its exlgeneles, of 
geeording to what the nature and quantity of the plants that are 
to be evultivated In t, require, 

When thereof te we conflder the nature of a good and fertile 
mould, and evmpare It with mere (wampy bug and munrifh peat 
fall; whieh contains a portion of aeld, we diſcover a conflderable 
d\Merence; and Rewe the eaufe, why theſe latter are fot fertile 
In themſelves 4 bit the prinelples gf are eaflly diſeaveratile, upon 
which ſine of them may be rendered fit for culture, and wthers 
wed as mani. At all events; ch hls ns theſe; In thelt natu⸗ 
ral Nate; are favourable ty the vegetation of tale Foun weh are 
oo n yylek. wii, and requilee for this reaſun a eonflderabile quith- 
t t I "wi. A; 

f 1h ee tt dung the re hk the different 
(pe les of It tefnalns t beroniideted; Which alf rener ppends en 
' fly Upon the e of oledginghs ane pliloagitMe partleſes; tri 

[Herd it 6 14h ee. eempucneſ limerphit int. Co 
6 Wently the Hehet the hg den the Netter At wilt be in effect; 

net the ung of Birds, wh mltly Fred pun Meth fettes 
more kan ker gung 0 whith 14 1 — Welt ts be 4 
0 the QuanHtity of Gals theft anfmals Have eaten) 414d tis gain 

6&4 Mörse FAA ew dung“ 

IT fe ent, 0 eee the Influence 6f light 6 
Heat aff of the i by which the Arent of the fa the 8velnpe= 
Ment Bf the erganised Farm of each veysrabler 3 a by this — 

fan uf falid partieles an the Infernal parte) ite THereaſe 4nd growth 
te the defined fie are pfamateg. | 

6 at nat here ſpend time in refuring the theories af * 

fan imagined the 5 wy fund ig canſitt af aily and falige fub- 
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nes, A more probable fuppolitian has heen, That Water and 

F ars the pro F vegetable Fagd, ta which alone they awe their 
inereaſs in bulk and weight, That plants cannat be ſupparted 
without both theſe, is very certain ; But we know, that air is 8 
campound fluid ; and water is never without fume impurities, fa 
may alſo be conſidered as a compound, Ts it then the aqueous, 
the earthy, the acid, or the phlogiſtic = of the air, which nou- 
riſhes plants? In like manner, Is it the pure elementary part of 
water which nouriſhes them ? or does it contribute to their growth 
only by the heterogeneous ſubſtances which it contains ? 

From Dr. Prieſtley's experiments on different kinds of air, it 
appears that the pureſt kind of that fluid is not the fitteſt for the 

urpoſes of vegetation, On the contrary, vegetables flouriſhed 
n a ſurpriſing degree when confined in a ſmall quantity of alr 
made perfectly noxious by the putrid effluvia, or, in other words, 
the eflence of corrupted matter, conſtitute at leaſt one ſpecies of 
vegetable food ; and when vegetables are put into ſuch circum- 
ſtances that the ſteams of putrefying bodies can have acceſs to 
them, we are ſure they will thrive the better. 

The Doctor alſo found, that by agitating putrid air in water, 
part of which was expoſed to the atmoſphere, the water acquired 
a very putrid noxious ſmell ; which ſhows, that water, as well as 
air, is capable of abſorbing thoſe effluvia which are found proper 

for vegetables. We cannot help concluding, therefore, that in 
the continual aſcent of water in vapour, andits deſcentagaininrain, 
which is a much more effectual agitation than could be made by 
Dr. Prieſtley, the water muſt be very intimately combined with 
the phlogiftic or putrid efivia which are contained in the air. 
To this union we are led ſtrongly to ſuſpeR that rain- water owes 


vegetation, and the food | 
+ + + 


its fertilizing qualities; for the pureſt (| waters, though moſt 
1 y Xx race wholeſome 
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wholeſome for animals, are not found to be fitteſt for —— 
the growth of veprtables. As, therefore, vegetables evidently re- 
ceive nouriſhment both by their leaves and roots, and Increaſe tre- 
mafkably in bulk by abſorbing the putrid efluvia from the air; and 
as they Ike wiſe increaſe In bulk by admitting water to thelr roots, 
and more ſo when the water contains much of that kind of efluvi- 
um than when it contains leſs: ſo we would conclude, that the nou- 
riſhment received by the roots of — is of the fame kind with 
that received by their leaves; and that this food may be given them 
in greater plenty than they naturally receive It, by {mpregnating 
the alr which ſurrounds thern, or the water which molitens them, 
with a greater quantity of putrid matter than what they contain In 
4 natural ſtate, See the article Foop Or PLANT. 


SECT, III. WHEAT D ire CULTIVATION, 


WHEN we are mentioning Wheat, our ſubje&t may be juſtly 
deemed of the firſt Importance, It being on what le very emphat!. 


cally called the SAT TOT AA.“ Woe therefore propoſe to. 


conſider the preparation of the ſoll for the growth of Wheat——the 
different kinds In uſe—the time of planting—the various methods 
of planting or depoſiting the ſeed in the earth the caſualties or dif. 
eaſes to which Wheat Is ſubje ;—with a few other obſervations, 

Wheat ſhould be planted on land that is freſh, and inguod heart; 
there is no preſeribed rule what crop It ſhould follow, although lt 
{4 a general maxim with farmers nut to let Wheat and Barley fol- 
low each other; and we believe the prohibition is founded on ex- 
perience ; as exhauſting 1 ſhould not ſucceed each other, 

To ſummer fallow for Wheat is an old practice, and certainly a 
pood practice on cold ſtiff land, yet the cuſtom of ſowing Wheat on 
fallow may be varied, by letting the fallow lie all winter, and ſow 
Barley in the ſpring ; after Barley, Beans; and the Wheat crop 
ſueceed the Beans; but this, — called good huſbandry, we 
by no means think equal to ſowing Wheat on fallow, Beans next, 
and then Oats or Barlcy with Clover, and W heat again on the 
Clover lay. This we call a round of management on land which 
will not bear 'Turnips; but it is contrary to the opinion of thoſe 

entlemen who call themſelves anti-fallowiſts, who contend that 
ans, Peaſe, Vetches, or Clover, anſwer the purpoſe of fallows 
in ſome reſpects they may z but be aſſured they will not keep 
clean, particularly from Couch graſs, 

Let it be underſtood, that with thoſe meliorating crops, as they 
are called, drilling and horſe-hoelng is to be purſued but how 
drilling and hotſe-hoeing are in all ſeaſons to be effected on Niff 
elay, ot ſour tough loam, is the queſtion. "The diſcuſſion of this 
matter muſt be when we treat of Ploughing, &. If fallows can 
be aboliſhed on RIF land, the Wheat crop will of courſe fol- 
low Beans of clover g but how drilling can be performed or this 
kind of Coll, on a Clover lay, and as autumn ſeaſons are very 

recarlous, Is a elreumſtanee beyond bur experience or obſerva» 


lon, 

When Clover le Intended to be fowed after Wheat, plough the 
land, and let It Ne three, four, or more days to dry (that Is, on 
low, wet land) before you fow the ſeed, which will make the 
harrows perform thelr work better, and the ſeed will be better c- 
vered, and not fo ſublec to malt or burſt In the ground, s elr« 
eumſtance which frequently injures the crop 1 be alſu careful to 

lough the furrows narrow. On hill land, and others, that will 
— turnips, and permit them to be eat off In a proper manner, 
Wheat Is elther ſowed on Clover, or Rye-graſs and Clover, or 
necording to the drill management on potatoe fallow: where pota- 
toes are properly cultivated, this Je certalnly a valuable and Im- 
EW branch of huſbandry, and muſt get land In fine condition 


Wheat, 
Different Kind: of Wheat, 
The kinds of Wheat are Cone and Lammar ; the conc with a 
beard elke Barley, and the Lammas ſmooth In the head: theſe ſeem 


the only ſurts where the diſtinQtion |» ſo viſible 4 but they are branch 


ed into u variety of ſorts, bearing a Hmilltude In appearance to elther 
Cone or Lammas, Red Lammas Is the Wheat of that kind moſt 
enerally ſowed on hill and vale, and had nv other kind of Lammas 
Wheat — known, we do not know the loſs would have been ma- 
terlal. There are varlety of other forts of Lammas W heat, as yel- 
low, white, &c, ſowed In different countries, and frequently chang» 
ed from eurloſity or experiment, generally with great expectations 
at firſt, which ſeldom laſt long. The Cone, or bearded Wheat, 
In general eultivation, Is commonly ſowed on ſtrong rich land, ge» 
- Herally In vales on ſtrong loam, where ite produce ly very great 
and belng rung and large In the ſtraw, is not ſo liable tu fall duwn 
by wet weather on the approach of harveſt, 

There Is often an advantage on high lands, where the Coll ts 

4, in ſowing Lammas and Cone Wheat, mixed about one 
third Cone, We have obſerved often great benefit from this mo- 
thut, as where one half of a ground has been ſowed with mixed 
Wheat, and the othet Lammas alone, the mixed has been much 
ſuperior both in IN. uality, 

There Is another kind of Wheat lately Introduced, or rather 
revived, In this kingdom, quite different In Its nature to thoſe In 
es uſer this Is called fpring Wheat, It le of the beard or CO 

ind, and Inſtead of being ſowed In autumn, le not fowed til 
Spring 3 great advantages were expected when firſt this Elnd of 
| 1 ; | 


— 


particular 


Wheat was announced ; but « few experiments convinced thuſy 
who made them, that ſpring Wheat was not adapted to this «lj. 
mate, at leaſt that Barley, Outs, or other ſpring corn, were prefer. 
able to ſpring Wheat. 

Mr. Young has lately introduced a kind of Wheat which he 
calls Velvet #heat and remarks upon it, that it ls very promiſing 
to become an acquiſition : ſhould that be the caſe, It cannnt be iu 
better hands to tribute it, and we inoorely with Mr. Young on 
this, as on every other occaſion, the greateſt ſucceſs, 

Timer of Sewing Wheat, 

The times of fowlng Wheat differ very materlallyz on the hill, 
and rocky land, they begin ſowing the latter end of July, if the 
weather permits; and It le no uncommon thing to ſee u perſyn 
have two erops of Wheat of different years, growing at the ſume 
time, This carly ſeeding las moſtly on a Rye-graſs and Clover 
ſward of two years, or on ſaintfoln breaſt ploughed and burneq, 
and gives the Whent ſufficient ſtrength to endure the Winter;... 
before the froſts are ſevere, you will ſee the Wheat matted y * 
on the land, The Wheat ſeeding on thoſe hills Is generally Hnlch. 
ed before the middle of September, provided the weather Cults, uy 
ard ls pald towards the land being ſufficiently wet; if 
that is not the caſe, It renders the crop hazardous, In the valy 
and low lands, in general on fallows, Wheat ſuwing begins about 
the middle of October, and continues till Chriſtmas ; the latter 
Wheat 1 is generally prolonged by too much wet weather, 
as the curly le by dry, Spring Wheat le generally ſowed in April, 
or the beginning of May. 

The quantity of Wheat generally ſuwed on hill land, (and ſowed 
early) Is from two and a half to three buſhels per acre. On lun 
or vale land not ſo much, the general quantity being about tw 
and a half buſhels, if ſowed in October, and two buſhels, or ſome- 
thing leſs, if in November, or later in the ſeaſon ; as early ſowing 
ſhould not be ſowed dry, fo the later ſeeding ſhould be wet. 

Attempts at improvements are certainly laudable and praiſe. 
worthy ; and the man who renders ſervice to the art of Agricul. 
ture is a real friend to his country ; but new Inventions are gene- 
rally Introduced with ſuch zealous and poſitive aſſurances of ſuc. 
ceſs, that the great theoretic promiſes, which are previouſly made, 
always fall (hort when put in raQtice, Were im rovements 
brought forward with more difdence, we are of _ on general 
practice would ſooner follow, If the invention merited public at. 
tention. Fein 4 Wheat is a practice — brought Into uſe, 
and in all probability is a method deſerving public attention; as we 
have never ſeen It In extenſive prad lee, we beg leave to lay the foly 
ang before our readers, 

Various Methid: of planting and depaſiting the Seed. 

Setting of Wheat, a method which le reckoned one of the great- 
eft Improyements In huſbandry that has taken place this century, 
It ſeems to have been firſt ſuggeſted by planting grains In a garden 
from mere curloſity, by perſons who had no thought or oppurtunl- 
ty of extending It to a lucratlve purpoſe, Nor was It attempted 
on a larger ſeals, till a little farmer near Norwich began it about 1) 
years nee, _-=_ leſs than an gere of land, For two or three years 
only a few fullowed hls example and theſy were generally the butt 
of the ty merrlment for adopting fo fingular a pradtice, 
They had, however, conſiderably better corn and _ erups than 
thelr nel hbours 1 this, together with the — d, engaged 
more to follaw them | while ſome Ingenlous perſons, obſerving Its 

reat advantage, recommended and publiſhed Its utility In the 
orwich papers. Theſe recommendations had thelr effect, The 
curlolity and Inquiry of the Norfolk farmers (purtleularly round 
Norwich) were excited, and they found ſufficient reaſon to make 
general experiments, Among the reſt was one of the largeſt bc- 
cuplers of lands In this country, who (et 7 acres In one year, 
His ſucceſs, from the viſible ſuperlority of hls crop, both In quan- 
tity and quality, was fo great, that the following autumn he ſet 
300 acres, and has continued the praQtice ever ſince. 'This noble 
experiment eſtabliſhed the practice, and was the means of Introduc- 
Ing it generally among the Intelligent farmers In « very large di- 
trit of land i there belng few who now ſow any Wheat, If they 
can procure hands to ſet it, 

It has been generally obſerved, that although the ſet crops ap- 

— very thin during the autumn and winter, the plants eller and 
read prodiglouſly In the (pring. "The ears are Indiſputably larger, 
without any dwarfiſh or (mall corny the grain ie of « larger bulk, 
and 2 heavier per buſhel than when ſuwn. 

The lands on which this method ls partleularly proſperous, ate 
elther aſter u elover (tubble, of on which trefoll and graſy-(ved 
were ſuwn the ſpring before the laſt, "Theſe grounds, after the 
uſual manuring, are ones turned over by the ploygh In an extend- 
ed by turf, at two Inches wide; along which a man, who le 
called a dibbler, with two ſetting-Irons, fomewhat larger than 
ram«rods, but conſiderably bigger at the lower end, and pointed 
at the extremity, ſteps backwards along the turf, and makes tlie 
holes about four Inches aſunder every way, and an Inch decp- 
Into theſe holes the Groppary (women 75 and girls) drop two 
grains, which Is quite (ufflelent. After this, « al buſhed with 

ns ly drawn by one horſe over the land, and cloſes up the 
holes, hy this method, three peecks of grain are fufflelent for an 
dere and being Immediately burled, It Is equally removed from 
: \ 7 verm. 
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| of froſt, and the regalarity of its riſing gives 
, keepin t clear from weeds, by weeding 
or hand-hoel T5. method is peculiarly beneficial when corn 


ts dear! and, If the ſeaſon be favourable, may be praftifed with 
t benefit to the farmer, 
great Phomes Beevor, of Hethel-Hall In Norfolk, found the 
duce to be two buſhels per acre more than from wheat which le 
ben! but having much lefs ſmall corn Intermixed, the ſample [4 
\ and always fetches a higher price, to the amount generally 
lings per quarter, 
hk Fs ſaves to the farmer and to the publle (ix 
ks of feed-wheat n every acre; which, If nationally adopted, 
— of elf afford bread for more than half a million of people. 
Add to theſe conſiderations, the great ſupport om to the pur 
by this ſecond harveſt, as It may be called, which enables them to 
diſcharge thelr rents, and maintain thelr families, without having 
recourſe to the pariſh, 
The expence of ſetting by hand Is now reduced to about ten 
vlllings per gere: which, In good weather, may be done by one 
dibbler, attended by three droppers, In two dars. This |s five 
fhillings per day of which, If the dibbler gives to the chil. 
dren fixpence each, he will have himſelf three (hillings and ſiu- 
for his day's work, which is much more than he can poſſi. 
[ly earn by any other labour ſo eaſy to himſ»1f, But put the caſe 
that the man has « wife who dibbles with him, and two or three 
of his own children to drop ti him, you ſee his gains will then 
be prodigio'1s, and enough to enſure a plenty of candidates for that 
work, even in the lenſt populous parts of the country, 

It is, however, to be obſerved, with regard to this method, that 
in ſeaſons when ſeed corn is very cheap, or the autumn particu. 
larly unfavourable to the practice, it muſt certainly be leſſened, 
In light lands, for inſtance, a very dry time 1 dibbling; as 
the holes made with the Inſtrument will be filled up again by the 
mould as faſt as the Inſtrument is withdrawn, 
very wet ſeaſun, on firong and Riff clays, the ſeeds in the holes 
cannot be well and properly covered by the buſhes drawn over 
them. But theſe extremes of dry and wet do not often h 
pen, nor du they affect lands of a moderately conſiſtent texture 
or both light and heavy ſolls at the ſame time, ſo that the general 
practice is, in fact, never greatly {impeded by them, 

The ſetting of wheat is certainly an Invention of utility on rich 
firong land, whioh has ſtrength ſufficient to nouriſh a number of 
ems or firaws from the ſame root, Setting may be performed 
on u ſoil, and in weather In which drilling de Impractleable but 
where a real uſeful and commodious drill can be uſed, a very ma- 
terial ſaving In the expence will be made, which Is certainly an 

eQ of conſequence to a farmer, 

mprovements In the planting of Wheat go MI! further; ie. 
and tranſplanting the rt have been . (an account of 
which has been publiſhed In the Philoſophleal Tranſactions, and 
likewiſe by the Rev. Mr. Pian, of Edmonton, In his correſpon= 
dence with Mr Young) as « ratlonal and pleaſing amuſement 
and at the fare time Inveſtigating the works of nature! theſe ex- 
ments do honour to thoſs who make them and communlent- 
g them tu the publle ſe gratifying the eurlous, As an gequlſl- 
den to Agriculture, we cannot rank the tranſplant of Wheat, as 
fv tedious a proceſs can never become uſeful, f 
Diſeaſer te which Wheat it fu. 
As vegetables, like animals, are ſubſee to diſeaſes, the prinel- 
| maladies which affet Wheat, are (Milt and mildews. Smut 
n diſeaſe vory — to a crop of Wheat In every other re- 
ou falr and promifingy the grains which are affected with the 
ute, Instead of being filled with the vatural mealy ſubſtance, 
eontaln « black powder like lamp black, of a very difagreeable 
ſmell, which, by the operations of thraſhing and grinding, eom- 
munlcates its diſagreeab Pages to the bulk, 
Mut. 

Dr. Home, in his principles of Agriculture and Vegetation, 
claſſes the /? In grain ainong the diſeaſes ariſing from the fol. 
lowing cauſe, He ls of opinion, that two great an abundance uf 
Julces In u vegetable will produce diſeaſes fimilar to thoſe occafl- 
oned by repletion In animal hudies; vis. fagnations, corruptions, 
varies, carluſities, &. along with the too great luxurlaney, which 
he expreſſes by 4 too great on abundance of water-(huots,” 
Henee he lu Induced to elafy the ſmut among diſeaſes ng from 
this aufe It being « corruption happening moſt In ralny ſeaſons, 


and to wenk grain, 
diſeaſes, he tolls us, the ſmut may be 


So, again, in a 


Like other contagious 

communleated from the Infeted to healthful graln, As « pre ven- 
tive, he recommends feeping the grain In a (rong pfekle of 
ſea-falt, Befides the effect which this has upon the grain itſelf, 
it ls uſeful In ſeparating the good from the bad; the beſt ſeed fall. 
ing to the bottom, and the faulty f(wimming on the top of the l- 
quor, For the ſame purpoſe, a ley of wood-aſhes and quicklime 
|» recommended by - by others, @ ſulutior! of ſaltpetre 
or eopperns f After which the grain ls to be dried with flacked lime. 

ow far Dt. Home may be right in his conjectures on the 
oy te ſmut, 55 _ — j — on 5 2 

_ ut his preverition is according to the preval 

prafiies, A tro ny by 


Ne 5 vo e lye, of Halvlum, ls the remedy in genera! uſe, 


0 


| 


and Mr. Andrews, an lnguatons gentleman, who correſponds with 
Mr. Young, Ives the following receipt! 

% Make half a hogſhead of firong lye from wood aſhes, put It 
into a boiler, and add 71h of common alt, and half à pound of 
arſenic; boll it In a copper about five minutes, which will ſo far 
take off the 8 quality of the arſenic, as to prevent Its de- 

— fowls, or birds, ſhould . ek up any of the uncovered . 
ſeeds, Aﬀer the lye de boiled put t Into a tub, (an old wine pipe 
will make two) and let It ſtand till cold; then get « ſtrong cloſe 
made baſket, that will hold about two buſhels, and (et It In the lye, 
put half a buſhel of wheat Into the baſket at a time, Mirring It, 
and (kim off the light grains that ariſe; then take It out of the ſye, 
and ſpread It on a floor, and mix as much quick lime powdered 
as | py prepare |t for ſowing; you my prepare a quan- 
tity three or four days before It Is wanted, The quantity ofe 
will ſerve about go buſhels of Wheat,” 

From experience and obſervation, as alfo from the oplalon of 
that excellent eultivator, Mr. Macro, we think the great benefit 
of ſteeping Wheat ariſes from the opportunlty it gives of taking 
the light unhealthy grains from the quantity ; added to which, that 
the ſaline mixtures which are uſed tend to ſtrengthen and promote 
the growth in Its firſt (tate, and to protect the root -of the plant 
from the ſeverltles of the weather, 


Sueh are the obſervations on the cauſe and remedy of thi: diſorder in 
Wheat, ar intreduced by the Author of this Syſtem. Having, 
however, in our reſearcher for further improvements in thit the 
Secend Eiditten, diſcovered ſame ingenious obſervations on the 
Jame ſuljett, in the Bath Papers, vol. v. page 244, we ſhall 
add them verbatinret literatim, 


« MANY, (fays the writer) are the noſtrums which are ſaid 
to be infallible In preventing or _— this common evil; and 
many more are the pretenders to choice ſecrets, which are effee- 
tual, certainly to the ſame moſt valuable purpoſe, But every 

radical farmer, of common obſervation, knows, aſſuredly, to his 
orrow, that in unfavourable ſeaſons none of the boatted means he 
has uſed hath ever effactually anſwered his purpoſe, 

"The firſt ſtep towards the remedying any evil, elther In the 
animal or vegetable kingdom, is the true knowledge of its cauſe ; 
without it all is quackery, and too often the artifice of defigning 
adve turers, who hope to make a (iniſter advantage of the wen 
and eredulous, who are too apt to IWallow the houk which de eu- 
vered with a gilded bait, Every one embraces with pleaſure what 
he is perſuaded will promote his intereſt, 

The previous queſtion de, what is the cauſe which generally 
produces the ſmut in Wheat? 

To this no poſitive or probable anſwer can be given, It has 
been generally ſuppoſed, If one may Judge by the means eum⸗ 
monly uſed to prevent It, that it proceeds from the ſeed, whoſe 
ſtamina, by furne means or other, have Ween vitlated; for all the 
means of prevention, I ever heard of, were uſed In the preparation 
of the ſeed previous tu Its belng fowed, 

"The molt cummon method [s brining and co day hefure 
ſowing, which de done elther with fon» water, the bring of meat; or 
of ſon-falt diflolved In water made rung enough to bear an ogg; 
To this, fome whimſleal people have caprieloufly added ſeveral In. 
gredients, which are much more likely to deſtroy the vegetative 
prinelple of the ſed, than to romedy any evil the rudiments of 
which might latently (ubſIft In It, To this purpoſe, flour of brlen- 
ſtone, ales, ** and verdigreaſe In fine powder, aſſaſtotlda, 
and even arſenſo, have been recommended to be Intuſed in the 
plekle but this le ſo very abſurd, and even dangerous, that 
wy . ſuber common ſenſe are both afrald and aſhamed of the 
practice, 

The practice of brining and ſteeping was ſuggeſted by aeeldent, 
eſtabliſhed by euſtom, nd — on alnſt all reaſonable convies 
tlon of Its Inutility. In unfavourable ſeaſons, every one knows, that 
ſmut genexally prevails In — of every precaytlon thut has been 
hitherto taken, Brine, pickling, lmiing, change of ſeed, and ſeed 
of one year old and upwards, avall nothing. In cold wet furmers 
the ſmut prevails, notwithſtanding the uſe of every meuns which 
Invention hath urged, or Ingenulty practiſed, 

"The elreumſtances that firſt attracted my notlee, and engaged 
my attention to this ſubſect, were 86 follow 1 Some years (ines 
fot a ridge with Wheat, by way of experiment, In rows at various 
diſtances 4 In the courſe of the ſpring It was heed two of three 

mes, and was as healthy, vigorous, and fine, as ever was ſeen, 
n general |t was from four tu five feet and a half high, the Nraw 
uncommonly large and ſtrong, and the ears from four to five Inches 
and a half in length. No evurn ever appeared more promuling. 
Thus It continued til the bloom appeared, about the middle of 
une. The weather then became wet and cold, and frequently 
prived the evrn of what se uſually called Its bloſfurms, Before 
the end of the month, the ears put on u flekly look, and, upon 
examination, It was found amazingly (mutty ; more ſh, Indeed, 
than I had ever obſerved any before. In valn I examined th 
5 the ſtraw, the joints, Ke. all appeared found and perfect; til 
eame to the ear q there the evil began, but from what cauſe, vt 
by yu! _ not ne leaſt veſtige 2 5 22 * 
T nts were vigorous, perfectly healthy, and found, 
* * "x the 


© 


— — 
— 


— — 
— 
2 
= So 


© Wm Am- 


_— . a 


2 
— — i 
. 
LEY 


— 


-Y 
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the bloom appeared, and then turned ſickly and diſtempered, and 
at length Immuderately ſmutty, It ſeemed very clearly to follow, 
that It could not be owing to any Imperfectlon In the ſeed, but 
entirely to the |nelemeney of alr, which by ſome means or other 


Infected the grain In its embryo-ſtate, and converted the milky 
ſubſtance, which conſtitutes the meal or flour of the corn, Into 
a black, teetld, unn holeſome powder, known by the name of ſmut. 

Strongly Impreſſed with this opinion, I determined to embrace 
every opportunity of gaining all poſſible Information of the ſub- 


je, For ſome two or three years the ſeaſons were favourable, 


and afforded no opportunity for pbſervation; but 1987 was an un- 
proſperous year, and gave us ſmutty Wheat in abundance, But 
though I was very attentive to its progreſs after it was diſcovered, 
I gained no additional intelligence reſpecting the cauſe ; but a full 
confirmation of my former opinion, that the ſmut was generally, 


if not totally, cauſed by the inclement and vitiating principles of 


the atmoſphere which happened at the time of its bloſſoming; for 
till then it was free from every appearance of defect whatever. 
This, however, did not relax my reſolution of cadeavouring, by 
every means in my power, to inveſtigate the true cauſe; whether 
it originated from any defect or imperfection in the ſeed, or was 


_ principally owing to a deſtroying diſtemperature or blighting prin- 
* ciple of the air. 


The next vear, 1788, was very favourable to the growth and 
ripening of Wheat. The ſummer was dry and healthy, and the corn 
ſound and good, though the ſtraw was very ſhort and ſcanty. The 
ſced I ſowed was of my own ſaving, of the ſame year's growth, 
and ſowed on the ſame land, without any change whatever, yet I 


had no ſmutty Wheat that year, and therefore no opportunity of 


making remarks. The next ſeed time J had a mind to try the 
white cone Wheat, and therefore procured my ſeed from adifferent 
county, and took all the uſual precautions to guard againſt the 
ſmut. The ſeed was perfectly found and . yet-I had not a 
proviind that was perfectly free from it this year, 

Mult of my Wheat this vear was ſown in drills at various dif- 
tances, for the ſake of experiments, and was all horſe and hand 


hocd. In the months of April an Mav it was amazingly fine, 


{44 as to be the admiration of all that ſaw it. The farmers in the 


nelghbourhovd declared they had never ſten any thing equal tv it 

belore, fir height, ſize, viguur, Arength of alk, atid length uf 
tnthis fourithing Nate It eontinucd till above the middle of 

une, About this time the weather grew evld and ſtormy, and 


ear, 


continued fo till tuwards the end of July, a few ne days Interven= 
jag. The Wheat was now In Full bloom, but frequently ripped 
14 It by the haſty (howers that fell, Suech, however, |« the wonder-= 
ful eonomy uf nature, that If Wheat be 1 


ripped of Ins bloum by the 


| 


Intemperance of the weather, a Ine warm day re-Inflates it, and the | 
baum becomes as falrand promiſing as ever, This I haveobſerved it | 


to da ſeveral times in alternate ſucceftion ; but there lsa limit which 


the return of the blufſams cannot ſurvive, and If it happens before | 


the embryols duly * then the kerning orgranulating ſue- 
ceeds badly, and at harveſt the corn proves defective and ſmutty. 

During the growth of the corn this year (1789) 1 was very at- 
tentive to it frum the firlt appearance of the car in the infide of the 
ſlalk, to the time of its maturity. Soon after the ſhowery time 
above-mentioned, I obſerved a great number of the ears turned 
quite brown, as if they were ripe; but upon examination they proved 
to be abortive cars, without any corn in them; they handled as 
looſe and ſoſt as corn that had been threſhed. This circumſtance 
ſurpriſed me very much. To ſee corn, which ſo ſhort a time be- 
fore was ſo very fine and flouriſhing, prove to be nothing more than 
chaff, was exceedingly mortifying indeed. 1 imagined the roots 
had been deſtroyed by ſome inſect or reptile ; but, upon examina- 
tion, I found them as ſound and perfect (as indeed was the whole 
plant, the ear only excepted; as corn could poſſibly be. 

Soon after this, I obſerved the ſouth ſide of one of the fineſt 
fields was grown very ſmutty, It was ſufficiently diſcouraging to 
ſee corn five feet high, with ears five or ſix inches long, and as 
healthy and vigorous as ever was ſeen, in a few days converted in- 
to ſmut. This unwelcome circumſtance furniſhed opportunities 
more than enough, to exerciſe the moſt inquiſitive mind in ſearch 
of the cauſes of thoſe evils, which blaſt at once the hopes and ex- 
pectations of the moſt ſagacious and induſtrious huſbandman. To 
inveſtigate the cauſe, I began by examining the roots of the ſmutty 
cars, then the ſtems or ſtraw, the joints, and every part up to the 
ear, in any of which no defect whatever was to be found. I had 
not proceeded far, however, before I obſerved, that both ſmutty 
and ſound ears were frequently produced and nouriſhed by the ſame 
root, and conſequently were both produced from one and the ſame 
individual ſeed. This circumſtance alone goes very far towards 
proving, that the cauſe of the ſmut does not exift originally in the 
ſeed; for if its /amina were vitiated or corrupted, it is not poſſible 
to conceive that it ſhould produce plants ſound, healthy, and vi- 
gorous, fr eight or nine months, and then ſome ears full of corn 
perfeRly ſound and good, and others nothing but ſmut balls. 

Not fully ſatisfied with this, I purſued my intention, and ſpent 
much time in examining the ſmutty ears, I ſoon diſcovered it 
was no uncommon thing for the ſame ear to contain both ſound 
and ſmutty corn, 

In ſome cars the tops were moſtly ſmutty, and the bottoms 
found ; in others the tops were ſound and the bottoms ſmutty; but 


3 


more generally, one fide of the car was all ſmut, and the 
moſtly — One of the laſt ears I examined tr Y we 
ſmut-balls, twenty-one corns that were perfectly ſound and good, 
and five corns that had one end ſmutty and the other ſound, 
From this ſtat of fats It is hardly poſſible to reſiſt the convie. 
tlon that the ſmut Is cauſed by the | 1 the atmoſpherc, 
and that conſtantly and Invariably In the ſeaſon of Its blowing. 
To ſum up the whole of this matter then, It ſeems as — as 


| demonſtration can render It, that the ſmut Is not owing to any de. 


fet or ImperfeQion In the ſeed, but _ to ſame corrupt vj. 
tlating principle of the atmoſphere, In the blowing ſeaſon, which 
blights and deſtroys the grain in ſome ſhape-or another, accorgi 
to the time it has been blowing, when it is ſtruck with the blight, 
Thoſe ears which are totally deprived of their blowings at the be. 
inning of the ſeaſon, before the corn in its embryo ſtate is duly 
mpregnated with the farina — or male duſt, become abot. 
tive, and are abſolutely without any corn at all. "Thoſe that are 
further advanced, and have the embryo formed ready for impteg. 
nation, if in that ſtate they are deprivedof the Rm 2 — 
either wholly or in part, the milky matter, which conſtitutes the 
ſubſtance of the grain, for want of the vivifying principle, i 
wholly, or in a certain proportional part, converted into a ball of 
black ſtinking powder, or ſmut. Sometimes, even after the com 
is well formed and filled with the milky juice, ſufficiently impreg. 
nated with the male principle, it is ſtruck with the blight, Which, 
though it comes too late to prevent the perfection of the vivifyi 
principle, and thereby render it unfit for ſeed, yet it is little more 
than two rinds, it being in a manner ſtarved, the mealy ſubſtance 
of which the flour conſiſts being almoſt entirely wanting. 

From hence it very clearly appears, that all the boaſted ſteeps 
prepared for preventing the ſmut are chimerical, and void of all 
reaſonable foundation whatever, In warm dry healthy ſummers 
the ſmut is ſeldom if ever found, though the land be ſown with 
ſeed that is ſmutty, and without any preparation at all. I would 
however recommend waſhing the ſeed in fait water a day or tuo 
before ſowing, By this means the light imperfe eorns, chaff, 
and ſeeds of weeds, If any, are [eparated from the ſeed corn, (win 
at top, are eaſily (k{mmed off, and the remainder rendered much 
more clean and perfect. 

The writer has now ſeveral experiments In profeeution, by 
which the above vbſervations may probably be ſatisfacturlly evg. 
firmed, which he hopes to have the honour of communicating ln 
due thme, He does nut preſume to elalm the ——— premium, 
being ſenſſble he has got performed the (tera conditions, whilch 
he apprehends no power Is by any means equal tu but THAT only 
which „ rides In the whirlwind, and directs the form.” Ihe 
Puwer which Is competent to the prevention of the fmut In When, 
Is equally fu to the prefervatlon of the bloom of the frults of the 


\ orchard, the hop garden, from the maggot In peas, the black da- 


hin in beans, the fly In turnips, and the caterpillar In all the cab- 
—. tribes, whoſe devaſtation at this very time has lald the whole 
country waſte, Inſtead of cabbages nothing ie to be ſeen but the 
bare ribs of the leaves, like mere (keletuns, the hearts, &c. being 
entirely deſtroyed, 

However great the evil be which attends a crop of very ſmutty 
Wheat, the ſound grain may be made clean, ſweet and wholeſome, 
with little trouble, and a moderate expence, as appears by the 
following account: 

In the year 1787, I had a great deal of very ſmutty Wheat, which 
would ſell for little more than one-half, orat moſt two thirds of the 
price of good Wheat, which put me upon making the following 
experiment: I took about a gallon of the Wheat, and put into a 
pail of fair water, and ſtirred it about well for a minute or two with 
a ſubbed broom, It made the water almoſt as black as ink. This 
water was then poured off and a ſecond added, in which it was 
again very well ſtirred, and then poured, off as before, This 
cleared it entirely from the ſmut and all diſcolouring matter, Then 
when it was well drained, it was put into a broad ſhallow pan and 
ſct before the fire, when in a ſhort time it became dry enough to 
grind; for ſtaying ſo ſhort a time in the water it imbibes very lit- 
tle of it, and what adheres merely to the ſuperficies is ſoon en- 
haled by a moderate heat. When dry it was no way diſtinguitha- 
ble from the cleaneſt and ſoundeſt Wheat, but by the faperia 
brightneſs of the colour. It had a fairer and more delicate com- 
plexion than unwaſhed Wheat, by which it was to be diſtinguiſhcd 
only, even by thoſe who had long dealt in the article and were 
in the ſecret. Encouraged by the ſucceſs of this experiment, | 
had a load of it waſhed, ſent it to a malt-houſe in the neig!- 
bourhood, and had it kiln-dried by a very moderate fire. | 
ſent a ſample of it to market by a neighbouring farmer, of lon: 
experience, without taking any notice to him of what had bee" 
done. He ſaidit was a very bright pretty ſample, but did not diſcover 
it had been ſmutty or waſhed, till he had ſhewait to a miller of great 
buſineſs, who preſently knew what muſt have cauſed its brightne!s; 
at the ſame time he owned it was not a penny the worſe, as it v. 
now clean and ſweet and perteQty dry. The waſtein washing 
and drying was about two buſhels; ten ſhillings I paid the maltſtet 
for drying, &c. which made the expence about'a guinea, whereby 
at leaſt three or four were ſaved. From this account it appears, 
that a ſmutty crop is not an evil of ſuch intolcrable magnitude a5 


| hath been generally thought. 
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In the conditions of the premium, It ſeems, are Involved, what 
u {mpracticable andimpoſſible, In the preceding account the writer 
factors himCelf, that he has thrown as much light upon the ſubjeRt 
as bs difeaverable by human means, and begs leave to ſubmit ſt to 
the candid conſideration of the honourable Soelety, whether ſuch 
an Inveſtigation merits thelr approbation and encouragement ur nut, 

Premiums for preventing evils which originate from In. 
temperate ſeaſons and deſtroying blights, may excite Invention, 
art cunning, Impoſture, and deception, but can never ex- 
tend the boundary, or expand the elrele of human knowledge, 
or human power, Hz and H only who can repel the malig. 
nant blaſts of the Eaſt, frought with myriads of conſuming in- 
ſes, which originate from what and where none but Omniſel- 
ence knows, and ſubſtitute the ſoft, healing, balmy zephyrs of 
the Weſt, can reward the labours of the induſtrious huſbandman 


ith plenty and happineſs!” 
wood ons * Mildew. 


Another diſeaſe to which Wheat is liable, is the mildew, which 

ars on the ſtraw in black ſpots, and ſometimes inclining to 

vellow : this generally attacks the Wheat when it approaches to- 
wards ripening. 

In ſome places thin Wheat does not eſcape the mildew one year in 
ten, and it is oftener affected with this diſeaſe, than any other grain. 

The mildew in grain is a very bad diſorder, and an incurable 
one; ſituation and early ſowing may in part, and ſometimes whol- 
ly, prevent the evil. This diforder ariſes from a ſtoppage of cir- 
culation in the plant, and as the grain grows near ripe, the cir- 
eulation becomes more languid, which makes it at that ſtage more 
liable than any other to be ſeized with the diforder. Some people 
are of opinion, that a thick glutinous matter, which ſometimes 
falls in the night, and what is commonly called u hoaneyfall, it, 
not ſoon — by the ſun, will bring it un. 

When it proceeds from froſt, and the mildew is only partial, 
then low hullow places, and ground much cunfined, only ſuffer | 
the reaſon is, in hollow and cuntined ſituations the vapours are in 
greater quantities, which being condenſed by the cold, and falli 
vn the grain, congeal the juices of the plants, which fan nate, and, 
aevording to the degree, become more ur leſs affected, When 
the prain de near ripe, It Is ſooner affecterl than when Freſher 1 but 
then the damage |» not (6 great as when the grain is farther from 
maturity, en the froſt is attended with a thick fog, which ls 
wt uncommon in the latter part of fummer, then almoſt Inevita= 
ble deſtruction enfues g the fog — the rays ot the ſun 
from taking effect as they otherwiſe would, 

The mildew affeas the graln like a mortifleation In the human 
frame, becomes full of tits black places, and uf cunſequence 
brings on a premature death, 

"The cauſe of the mildew in Wheat ls, In all probabllity, ocean 
floned by frofts in the fpring, which cauſes a Ragnation of the 
vegetable Julces; the foil being ſoaked by wet, and froſt immedi. 
ately ſyeceeding, has a greater effect than if the full was dry ; fur 
this reaſon, yp ſpring is always kind for Wheat, A thin crop 
of Wheat is more apt to mildew than one which is thicker, as 
thoſe caſual froſts find a more ready admiſſion by the ground nut 
deing ſo well defended, 

If the mildew happens through the too hollow texture of the 
foil, the land ſhould not be tov often 2 — to its 
being ſowed with Wheat. Eating it off, and treading in ſpring, 
may be of ſervice as a preventative, Land which is ſubje& to 
mildew Wheat, renders the crop very precarious, as it very ſeldom 
eſcapes ; it is therefore neceſlary for a farmer to be very circum- 
ſpe& in his inquiries in this reſpect before he enters upon a farm 
to which he is a ſtranger, Let it be particularly noticed, that 
ſteeping of Wheat effectually prevents its deſtruction by inſeQs 


in autumn, 
OBSERVATIONS. 

Reſpecting the growth of Wheat, nothing ſhould be neglected 
either in reaſonable expence or labour, to procure good crops z 
at the ſame time the return which expence and induſtry require, 
ſhould be kept in view ; for that map is the beſt farmer who ob- 
tains the greateſt crops of corn at the leaſt expence ; for little 
does it avail to get 40 buſhels of Wheat or upwards, upon an acre, 
if the expence has been greater than the return will be. 

To rifave Wheat or Barley on land, which is foul witt, weeds, 
or poor in condition,” is bad management; ſeed and expence are 
nearly the ſame ; and the greateſt good fortune of ſeaſons and 
other circumſtances will only bring forth a ſaving crop, and the 
land is doubly exhauſted. The management of Wheat at the time 
of harveſt is generally known, and pretty uniformly purſued 
throughout the kingdom; there is one error we would wiſh to 
Point out to the public, which is the cuſtom of letting Wheat, 
and indeed all kinds of corn, grow too long in the field before it is 
cut, By this means, if wet ſucceeds, the grain is ſtained and diſ- 
coloured immediately, and will quickly grow in the ſheaf : where- 
as, if it is cut juſt as it begins to bend the head, and while a few 
of the ſtraws retain ſome of their green appearance, and tied up in 
ſmall ſheaves, it will ſtand in the field a confiderable time, and 
neither grow nor loſe. its colour. 

In oppoſition to this, we may be perhaps told, that com cut 
green will not threſh ſo eaſy ; it may not, perhaps z but we will 


venture to aſſert, that one n= per buſhel will make up the de» 

3 the ſuperlor colour of the grain will doubly re- 

pay. ls being the reſult of experience, we communicate It as 
h, and are confident it merits attentlon, 

SECT, IV. BARLEY AND ITS CULTIVATION, 
THIS Is a culmiferous plant that requires a mellow foll, U pan 

that account, extraordirary care 1s requiſite where It is to be 

ſown In elay, The land ought to be filrred Immediately after the 


| foregoing crop is removed, which lays it open to be mellowed 


with the froſt and alr, In that view, a peculiar fort of plough- 
ing has been introduced, termed ribbing i by which the greateſt 
quantity of ſurface poſſible is expoſed to the alr and froſt, The 
obvious objection to this method is, that half of the ridge is left 
unmoved, To obviate that objection, the following method 
is offered, which moves the whole foil, and at the ſame time ex- 
poſes the ſame quantity of ſurface to the froſt and air. As ſoon as 
the former crop is off the field, let the ridges be gathered with 
as deep a furrow as the ſoil will admit, beginning at the crown and 
ending at the furrows. This ploughing looſens the whole ſoil, 
giving free acceſs to the air and froſt. Soon after, begin a ſe- 
cond ploughing in the following manner. Let the field be divided 
by parallel lines croſs the ridges, with intervals of 30 feet or fo. 
Plough once round an interval, beginning at the edges, and turn- 
ing the earth toward the middle of the interval, which covers a 
fout or ſo of the ground formerly ploughed. Within that foot 
plough another foot ſimilar to the former; and after that, other 
rounds, till the whole interval be finiſhed, ending at the middle, 
Inſtead of beginning at the edges, and ploughing toward the mid= 
dle, it will have the ſame effect to begin at the middle and plough 
toward the edges. Plough the other intervals in the ſame manner, 
As by this operation the furrows of the ridges will be pretty much 
filled up, let them be cleared and water-furrowed without delay, 
By this method, the field will be left waving like a plot in a 
kitchen _ ridged up for winter, In this form, the field is 
kept perfectly dry ; fur beſide the _ furrows that ſeparate the 
ridges, every ridge has a number of croſs furrows that carry the 
rain Inftantly to the capital furruwe, In hanging grounds reten= 
tive of molſſure, the parallel lines above-mentioned oiight not to 


by op — to the furrows of the ridges, but ts be directed a 
little downward, in order to carry raln- water the more haſtily to 
theſe furrowe, It the ground be clean, it may le in that Nate 


winter and (pring, till the time of ſeed-furrowing, If weeds 
—_—_ ty riſe, they muſt he es by ploughlng, ur breaking 
or both fur there cannot be worle hulbandry, than to put {ved 
Into dirty ground, | 

Barley ſe the grain, next to Wheat, In general utility and, 
like Wheat, ie an exhauſting = ; fur that reaſon they ſhould not 
fulluw each other, Land which will bear goud turnips, and per- 
mit ſheep ta eat them off in the winter, is generally kind for Har- 
loy but that is a rule to which we can make an exception, as a 
ſandy laam, without a mixture of ſtones, ſeldam or ever bears 
Barley of a good body or colour; there is — ſtraw plenty, 
but the corn indifferent, and this ſoll turnips well, 

The foil which grows Barley to the beſt advantage, is a braſh, 
ſtone loam, and after a crop of turnips ſeldom diſappoints the ex- 
pectation. The fort of Barley ſowed on turnip land is generally 
the long eared Barley, which ripens early. 

There is a cuſtom prevails of procuring ſeed from PA Tx v, 
in WiL.TSHIRE, and the Ifle of Taangrt, in Kew, which, 
according to the popular notion, yields its produce earlier in ſea- 
ſon than Barley brought from any other — although the 
change of foil be equally = in ſome inſtances, this idea has 
been confirmed, and in others no difference has appeared. From 
theſe proofs on each fide the queſtion, it may be reaſonable to con- 


jiecture, that when perſons go to the extra price of this far-fetched 


ſeed, to infure ſucceſs, they plant it on the beſt manured and moſt 
promiſing ſoil, that their hopes may not be diſappointed; this ac- 
counts for its being fit to harveſt a week ſooner than the other 
parts of the crop. | 
On the advantage of ſowing Barley early, we cannot preſent 
the public with a more exact ſtatement of circumſtances than that 
given by the Right Honourable the Earr of OxrorD, to Ar- 
THUR Vous, Eſq. Vide Annals, Vol. IX. p. 385. 


ON THE TIME OF SOWING BARLEY. 


BY THE EARL OF ORFORD. 


« The common management of the turnip huſbandry in Nor- 
folk has this evil in it, that the crop is kept feeding fo late in the 
ſpring, that ſucceeding Barley often ſuffers conſiderably, ſome- 


times to the amount of the valu- of the turnips, 

« To aſcertain what would be the effect of much earlier ſowing 
than is ever practiſed here, I niade the following experiments up- 
on a ſandy or an imperfe& chalk bottom, but deep, and worth 
about ſeven ſhillings an acre. 

« 1785. Twenty-three acres of turnips being fed off in time, 
were ribbled, that is half ploughed, on to four-furrow ridges, ſowing 
the Barley 34 buſhels an acre, the 7th of February, in the manner 
of Wheat fown on the ridge. Sharp froſts, with and without 
ſnow, followed the ſowing, and the ſecd laid five weeks before it 


appeared; but the crop received injury. It was reaped. Ae goge 
dee, 
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duese Ave quarters, one buſhel, and one peek per gere f A very 
good and ſhort ſample, 

„ threw the land on a ridge work, for three reaſons; 1. Be- 
eauſe It promiſed to preſerve the plants dryer In caſe of much wet 
weather; 2, To afford the hares, which abounded very much here, 
eaſy paths, to prevent their making others acroſs the lands; 3. To 
have the power of ploughing the furrows with a broad double- 
winged ſhare, to 1 — the purpoſe of horſe-hoeing. 

« 1986, Fourteen acres were this year cultivated exactly as in the 
— The turnips were fed off in time for giving the ſame 
tillage as before, and the land was ſowed the 8th of February; 
reaped as before, The produce four quarters, ſeven buſhels, one 
— er acre; a ſhorter and better ſample than any I had from 

ter ſowing 


« 178). Thirty acres were ſown this year as before on turnip 
land, and in ridge and furrow. Began the 6th of February; 
— hed between the ridges once; reaped; one ſtuck has been 
hreſhed; the reſt is equal ; the produce five quarters one peck per 
acre ; the ſample ſhort and G ; weight 14 ſtone 71b. the ſack, 
„ Ffom theſe particulars it is evident, that the practlee, how- 
ever contrary to the common method, has ſucceeded remarkably 
well; nor do I ſce any well founded objection to purſuing it on 
the largeſt ſcale. It has been ſaid, if you feed off your urni » early 
in the jroſon what do you de for your food later? To me it appears, 
that the right time to eat a crop is when it will * the moſt f 
and go the fartheſt, Turnips are often kept till they are good for 
nothing; and every one knows, in this county, that it is no uncom- 
mon thing to ſee them given away to have them fed off, for what 
the farmers call time for Barley; that is, in April and even in the 
beginning of May. This late ſeeding occaſions the loſs of two 
erops; the turnips are worth nothing; the land is impoveriſhed by 
them, and there is no chance of good Barley, 
« Would it not be much better for the farmer to have other re- 
ſources for his ſheep, than ſuffer ſuch certain loſs, and run ſuch 
great hazard? I am ſo well convinced of this, that I do not ven- 
ture Barley after late fed turnips, but reſerve the land for cabbages, 
But beſides this reply to the objection, I may obſerve that the 
practice is directly applicable to all the lands fed off by the end of 

— and to all other preparations for Barley, excluſive of the 
queſtion of late feeding; but the farmers leave their lands till the 
common ſeed time, giving twice the tillage that I do, to get worſe 


erops. 

Nou will obſerve that I ſow no clover of other ſeeds with 
Barley, I think the expeRtation of having two crops growing on 
the land at once not very well founded: indeed, ſucceſs is the 
worſt thing that can be ſooked for 4 as we often find In late har- 
veſts, in which the Barley is left out fo late for the clover to dry 
as to become black, and in every reſpect a bad ſample, 

% It is better to ſow the ſeeds alone. But thoſe who will per- 
Aft in this bad management, may do It at an early ſeaſon as well As at 
the eommon one, ſeeing that all the plants ſo eultivated are Indlge- 
nous, and therefore may be ſown at any time. Another adyan-= 
tage of fowing early Is early harveſt; from a fortnight to three 
weeks Is thus gained! vey pos knows the eonſequence of this,” 

We perfectly agree with Mr; Young in the very Juſt eulagium 
he be ſtowe upon the noble Karl, and eonflder the minute attention 
u perfon ſu elevated In life as hls lerdfhip, beſtews on Agrleulture, 
864 Au elteumſtanese to this evuntry, At the ſame time we 
eannet help thinking that a fow acres of turnips in 'pring are of 
more conſequence than his He- them j par leulatly 
on gold bae —— 1 „here herbage lies late, 

6 644 turnips off In ſpring as early as poſſible, 1s certalnl 
MEE nt, as when t 9 begin to put forward fur ed, 
ey yaa the land, and oftentimes keep ſeeding back to the in- 
4 of the Harley erop, But with theſe diſadvantages, the value 
urnlpe, ts theſe who have a flock of ſheep, and no graſs of 
other 185 to puit them to, cannot be diſpenſed with j and tak- 
ing ene feaſon with another, we do not think prolonging u part of 
the Barley ſowing to the middle of latter end of April, a eſreum⸗ 
fiance of Material conſequence, as the late fowed Harley is forme: 
times fuperior 

THE Bath 1. pers being held In eftimation, and as the 
contain a variety of 1 not generally known of praifed 
we ſhall prefent our readers with the following letter to that 


foejety, 

« The beft foil for Barley is that which is dey and healthy, ra: 
ther light than RIA, but yet of ſufficient tenseſty and ſtrenath to 
retain the moiſture, On this kind of land the — is always the 
_ — p on coloured, the nimbleſt in the hand, and has the 

nne 7 n * 0 

„ Theſe are qualities which recommend it moſt ta the maltſter. 
If the land is poor, it ſhould be dry and warm; and when fo, it 
will often bear better corn than richer land in a cold or wet ſitua- 
tion, In the choice of your ſeed, it is needful to abſerve, that the 
beſt-is of a pale lively colour, and brightiſh caſt, without any d 
redneſs or black tinge at the tail, If the rind be a little ſhrivelled, 
it is the better ; for that Night ſhrivelling proves it to have a thin 
King and to have ſweated in the mow, 

The neceſſity of a change of ſeed by not ſowing two years to- 
gether what grew on the ſame ſoil, is not in any part of huſbandry 

, | 


more evident than In the eulture of this grain, which, If not (he. 
quently changed, wlll you ooarfor and coarſer every (yocoeding 
year, It has generally been thought that ſeed-barley would be be. 
nefited by ſteeping ; but liming It has, in many Inſtances, been 
found prejudicial, 

« Sprinkling a little ſoot with the water In which It was ſteeped 


has been of great ſervice, as it will ſeoure the ſeed from inſeQ, 


In a very dry ſeed-time, Barley that has been wetted for malting, 
and begins to ſprout, will come up ſooner, and produce as good 
a crop as any other, 

« If you ſow after a fallow, plough three times at leaſt, At 
the firſt ploughing, lay your land by in ſmall ridges, and let it re. 
main ſo during the winter, for the froſt to mellow it; ſecond 
ploughing ſhould be the beginning of February, In March ſplit 
the ridges, and lay the land as flat as poſſible, at the ſame time har. 
rowing it fine. But in ſtrong wet lands jt you have no other 
for Barley) lay it round, and make deep furrows to receive the 
wa 


ter, 

« | have often taken the following method with ſucceſs; on 
lands tolerably manured, I ſowed clover with my Barley, which | 
reaped at harveſt; and fed the clover all the following winter, aid 
from ſpri — uly, when I fallowed it till the following ſpring, 
and then Ou it with Barley and clover as before, Repeating 
this method every 7 — I had very large crops but would not re. 
commend this practice on poor light land. We ſow on our lighteſt 
lands in April, on our moiſt lands in May; finding that thoſe 
lands which are the moſt ſubje& to weeds produce the beſt crops 
when ſown late. 

« The common method is to ſow the Barley-ſeed broad-caft 
at two. ſowings; the firſt harrowed in once; the ſecond twice; 
the uſual allowance from three to four buſhels per acre, But if 
farmers could be prevailed on to alter this practice, they would 
ſoon find their account in it, Was leſs ſeed poly ſowed the 
produce would be equal, and the corn leſs liable to — 5 for 
when corn ſtands very eloſe, the ſtalks are drawn up weak; and 
on that account are leſs capable of reſiſting the force of winds, or 
ſupporting themſelves under heavy rains. 

« From our great ſucceſs in ſetting and drilling Wheat, ſome 
of our farmers tried this method with Barley; but did not find 
it anſwer their expectations, except on very rich land. I have 


myſelf had go ſtalks on one foot of Batley, which all produced 


— and long eats, and the grain was better than any other; but 
the method is too extenſive for general practice. 

© In poor land, ſow thin, for your erop will be worth little, 
Farmers who do not reaſon on the matter will be of a different 
opinion ; but the fact is indiſputable. When the Batley is ſvwwed 
and harrowed In, the land muſt be rolled after a ſhower of rau, to 
break the elods, This will eloſe the earth about the roots, which 
will be a great advantage to It In dry weather, When the Harle 
has been Up three weeks of a month, It Is @ very good way to to 
it agaln with a heavy roller, which will prevent the ſun of alr from 
1 the ground te the Injury of the roots, This rolling 

efore It branches out will alſb eauſe It ty tiller Into a great num- 
ber of falke; fo that If the plants be thin, the ground will be 
ory Alled, and the ſtalks Nrongthened, 

« If the blade grows too rank, as It ſometimes will In a warm 
wet a mowing le a much better method than feeding it 
down with ſheep 4 beeauſe the ſeythe takes off only the rank 
tops, but the ſheep being fond of the ſweet end of the ſtalk next 
the 1 2 will uſten bite ſu eloſe as to Injiire Its future growth, 

„% Hy attending to what T ecommend, many of our 

buſhels of Harley per gere, from 1s 
of no extraordinary quality, On ſumne in ls rleh, 1 have ha 
fifty-two buſhels without manure; but 1 never ſu more than 
ten, and often only eight pecks of ſed per nete, 

tes ing or * of Harley has a euſtom recently 
adopted, to guard againſt the Injuries and Inconveniences atte n- 
dant on a dry ſeed time: 'To fay it has anſwered the Intended 

urpoſs, would be ſaying 100 little, as wonders have been per- 
med, by Means of NReeping Harley j as the following Letter to 
the Secretary of the Ba FH BUc tk fy, by Mr. JAMES CHAPPLE, 
of Bo 9BM1Ny Will teftify, 
ON STEKEPING SEED DARLEY IN A DRY SEASON, 

„MV great fuceefs in making the following experiment, 66: 
eaflons my communicating an account of It to you, fur the bene- 
fit of the publie, if thought worthy a place in the Bath Noelety 
Knperimental Papers, 

The laſt fpring being remarkably dry, I ſoaked my feed-bar- 

in the black water, taken from a reſervoir, whieh conſtantly 
receives the draining of my dung-heap and tables, As the light 
corn floated on the top, I ſkimmed it off, and let the reſt ſtand 
twenty-four hours, 

« On taking it from the water, I mixed the ſeed grain with 
a ſufficient quantity of fi ſted wood aſhes, to make it ſpread 7 
larly, and ſowed three fields with it, I began ſowing the 16th, 
and finiſhed the 23d of April; the produce was fixty buſhels 
per acre, of gnod clean Barley, without any ſmall or green corn, 
or weeds at harveſt; no perſon in this country had better grain. 

« I ſowed alſo ſeveral other fields with the ſame ſeed dry, and 
without any preparation ; but the crop, like thoſe of my neigh- 


farmers uſually get for 
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Youre, was not more than twenty buſhels and 
much mined wh green worn and weeds a2 Merve te, alſo 
{owed forme of the ſeed dry on one ridge In each of my former 
flelds, * AJ was very poor In compariſon of the other 
s of the Nerd, | 
Phe Important advantages which Mr, Chapple derived from 
feeping Barley, are greatly in favour of the method, and his lay- 
the reſult before the public deſerves every commendation, 
K. ſucceſs attending his experiment would appear Incredible, If 
the teſtimony had not been ſo reſpectable and concluſive, Mr. 
Chapple's land muſt have beenof a ſuperior quality, as ſixty buſhels 
on an acre le a crop almoſt unprecedented: at all events the ma- 
terial difference between the ſeed which was ſteeped before it was 
ſowed, and that which was ſowed dry, will certainly bring the 


cuſtom into general practice, | 
BROAD EARED BARLEY AND BEAR. 


Broad eared Barley is known by the grain being of a broad flat 
make, both ſhorter and broader than the long cared _ and 

nerally ſomewhat larger and heavier; this kind is beſt ſuited to 

ff loam or clay, and ſhould be ſowed early, as it does not ripen 
ſo ſoon as the long eared. It produces a (mall quantity of ſtraw, 
and that rather coarſe, and not ſo fit for fodder ; ben kind in its 
nature it makes ſtrong malt, and yields much meal or flour. 

Bear, or Big, is moſtly cultivated in Scotland and Ireland; and 
is ſowed in autumn, as we do wheat; it is harder in its nature 
than the Barleys in general uſe in England, and inferior in qua- 
lity, neither * ſuch good beer when brewed, nor yielding 
ſo fine a ſpirit when diſtilled, 

There another grain claſſed with Barley, and called Siberian 
Barley; it is ſmooth in the ſkin like wheat, in colour more re- 
ſembling rye; it weighs — and of courſe yields a large quan- 
tity of meal; it is not ſuitable to any purpoſe except for pigs and 
cattle, for which it is equal to our common kinds of Barley. 

If the practice of cutting Barley more early than is uſually 
done was adopted, ſamples would be produced at market of a bet- 
ter colour, and the corn would have a much better advantage in 
caſe of a caſual HARVEST: 


SECT. V. OATS AND THEIR CULTIVATION, 


OATS are in their nature mote ſuited to our climate than any 
other kind of grain we are acquainted with ; one ſpecies of the Oat 
ſeems a native, as it grows ſpontaneous on cultivated land; and 
eannot be deſtroyed 4 but this is a very bad ſort, and commonly 
ealled a rough Oatt it is held in no greater eſtimation than the 


moſt evmmon weed; all thoſe In eultivation are probably exvtles, | 


The Oat family are very numerous, and, like the human 
vey are black, white, and of a reddiſh or eopper colour, 
hoſe of the White kind are the thin-(kined Oat eommonly ealled 
the o_ Oat, and the Poland Oat, brought Into England from 
van, 

Thoſe of the Black kind are, the eommen Black Oat, In Its 
nature much reſembling the Dutch Oat, (colour excepted) and 
the Siberlan Black Ont, teſembling the Poland Oat, with the for- 
mer exception 4 for which reafon It will be needI+ te ſpeak of 
them any otherwiſe than as two ſorts, the tawny not belng mate- 
1 different from the Poland Oat, 

he White Duteh Oat, and the eommon Black Oat, ate allke 

In In the (kin of huſk; and produce 6 * kernel, White 

wen Tots as Inmprirted In large quantities for ſeed; every year, 
from Holland, as they degenerate by belng re entedly lanted In 
this kingdum and, In provefs of time, a great many of them bes 
eume grey, The common Black Oat we belle ve Is ſeldom Intro- 

veed from any wo mate neither le It eultlvated ſu thuch as 
wis ſome years paſt, One obJeAlon to the Black Oat ſe, thoſe 
erns which drop on the land at harveſt, growing agaln the next 
year with Wheat of Harley, and being mixed With them, has a very 
W a 222 ther wild they ars In every reſpect as uſe⸗ 
| and protifie as any Oat that grows; 

The Poland Oat, and the Black Siberlan, are much thicker in 
the ſu in or huſk than theſe we have ur and the kernel 
ls not larger, This being a materſal OT we ſhall let 
them paſs, and reenmmend for general eultivation, the White 
Duteh Oat, which for the food of horfes, or to make oatmeal, 
ranks foremoſt of thoſe we are at prefent acquainted with, 

41s ge Modate themfelves — kind of foil, and area more 
vertaln erop than any other kind of grain j but, like all others, they 
never Ferurn much profit without — — and the per- 
lun wha expedls a good erop of Oats, becauſe his land 1s not In con» 
dition to produce any thing elfe, will deceive himſelf, Although, 
In the Bouth part of England Oats are not uſed for any other pur- 
poſe except for horſes, and a (mall quantity for grots and oatmeal 
the northern parts of the kingdom they are in great and genera 
eſiimation, as food for the human ſpevies, to which by the tem- 
rate mildneſs of their nature, they are well adapted; and if we 
udge of the quality of the food by the health and ſtrength of thoſe 
who eat it, where can we find a rage of beings more * and 
ſtrong than the inhabitants of Scotland, and the north of England? 
Where the product of the Oat makes the chief part of the food of 
the middle and lower claſſes of the people. 
0. B. Vol. I. . * * * 


* — 


Tue feed uſunlly allowed for an gere Is four bufhels, but ſome- 
times more are ſywed 4 but If It Is good, and in be depended pony 
and the land clean and In gnod tllth, four buſhels are ſufficient, 
— the ſeed from « different kind of (oil Is by no means to 
be neg edted, | Te 
Formerly the cuſtom of ſowing Oats was in March and April, 
and ſometimes after the barley ſeeding; but that cuſtom is now al- 
tered, and Oats are generally ſowed the beginning of February, or 
ns ſoon a8 the ſeaſon will permit, and are commonly the grain which 
brings in harveſt, We have ſeen excellent Oats ſowed in au- 
tumn, which were ripe a month before any other corn; but It is 
not a cuſtom to be recommended to general practice, as a ſevere 
winter will be very likely to deſtroy them. hen Oats are ſowed 
early, It ls not m_—_ to ſoak or ſteep the ſeed, but on the con- 
trary da us; but ſhould the ſeeding, from circumſtances, be 
deferred till the latter end of April, they who ſteep them all night 
in water, before they diſtribute them on the earth, will, taking 
one ſeaſon with another; find it much to their advantage. . 
Oats well managed, and ſowed in yours ſeaſon, are a produce 
tive and profitable crop: and as the following experimental infor- 
mation, publiſhed in the Bath Society's Papers, and addreſſed to the 
Secretary, is curious, and tothe purpoſe, we preſent it to our readers. 


ON BLACK OATS. 


„The preceding year the land had carried potatoes, and re- 
ceived one ploughing for a winter fallow. 

« In February laſt another ploughing was Piven, and on the 
27th and 28th of the ſame month four Wincheſter buſhels per acre 
of Black Oats were ſown; this was earlier by about a month 
than Oats are generally ſown in our pariſh, and I did it with a 
view to aſcertain the effects of early ſowing. When the Oats were 
ripe, I cauſed exactly half an acre to be cut with the ſickle and 
ſheaved; theſe were threſhed out, the produce was 49+ Winche(- 
ter buſhels, a quantity moſt amazing in theſe parts. The ſucceſs 


of the crop I * partly to ey ſowing, and partly to good 
z 


deep tillage; and, I believe, the half acre was a fait averzge of 


the whole piece, 


Expencer of an Acre, C. . 4. 

Rent d p N . 5 0 . * 1 
Two ploughings, at 53, FP 4 4 4 0 9 10 0 
Cuttin « 4 . 0 0 * . N © 3 
Hare ing 4 4 . 0 ' 6 6 0 9 1 0 
our buſhels of ſeed; at 43, 6d. 0 6 4 0 © 10 © 
Sowing and hatrow . * 4 4 0 4 © 3 ® 
£4 it ® 


Produce, 
p84 buſhels ef Gy GE» + 4 :5 6 $84 
"IE Gruen 3 it © 
Profit / eq 6 
„The ſtraw may be valued In leu of threfhing, conveying te 
market, Ke, but Is worth abundantly more than what would des 
a expo hee, NEHEMIAH HAK T LE.“ 
s fodder, the firaw of Oats Is reckoned fweeter and of more 
value for eatile than the firawofany other kind of graln, partleularly 
If the erp was not very Neue and — * When Oats are a very 
i erop and grow high, It Is goed huſban 
em in ſheaves, as Is euſtomary with wheat 4 by this means 
they are not ſu Nable tu be luſt on the land; as he graln fo eafily 
beats wut as Oats, and "though the expenes |4 greater, the favir 
from waſte amply WN It; 
d6 not grow high In the Niraw, the uſual euſtorn of muwing them 
with the ſeythe ie to be preferred, 


Oats are certalnly a graln not (6 exhauſting in thelf nature as 


wheat, barley, of ye, and better (ylted t the great variety of ſulls 
with which this eountry abounds; neither does It require fo 
Much cafe tt depoſit them in the earth, as We have frequently ſeen 
in a dry ſpring Oats ſuwed upon g elay foll freſh broke up, Where 
apparently they evuld not be fuffielently buried in the earth te 
eauſs them to vegetate, and the heavieſt drag of harrow made lit 
tle \mpreffion on the foil, and yet this Management has been proe 
dudtive of an excellent erop, We do not mean to infer from this 
that It is Immaterial whether they are tilled in a proper Manner Bf 
not, but only to fhew the probable advantages which may be 
— provided elreumftances are not fo favourable as could 

Wiſneg, 

As — of the poſſible produee of a crop of Oste, we ſhould 
not think ourſelves — if we did not lay before the public an 
extract from Mr, Young's Annals of Agriculture, Vol, g. p. 194+ 
and with which we conclude the article; and truth the teader v, 
fay, we conclude well, 


AN EXTRAORDINARY CROP OF OATS, 


% Reaped laſt harveſt by the Rev, Mr, Cans, Vicar of 
„* ABZRFORD, in Yorkſhire, The land contained exactly 3 
« acres, 1 rood, 10 perches. Before it was under the "ay, 
« produced nothing but ruſhes, being a wet ſwampy ſoil, Mr. 
„% CA drained it, and ſowed it with Oats, and reaped 314 
« buſhels, He ſold the Oats for 361. 13s. 6d, and the Straw for 
« fal. 6s. ad. . 5-8 sd.“ 1 


dry ta reap and bind - 


f the efop Is not large, and they 
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Let It be remarked, there was nelther drilling nor horſe-hoelng 


In producing this crop. 
SECT, VI. BEANS, 5 55 AND THEIR CULTI- 
/ 


BEANS are of various kinds, but thoſe In common eultlvation 
for agrleultural purpoſes are not very numerous; the large com- 
non ar Bean of a longiſh ſhape Is moſt In general uſe; and one 
of « much ſmaller kind appronching In ſhape and ſize to that of a 

a; bit rather long than round 4 this In ſome countles ls called 
he Berkſhire Bean, and In others the tick Bean, They are doubt- 
leſs very prolifie In thelr nature, —— a number of ſtems from 
the ſame root; ench of which ſe frequently armed with pods from 
top to bottom; eutlous perſons have been Induced to number the 
— bf « ſingle Bean, and have diſcovered three hundred and 

pwatds ariſe from one. | | 

This bring to but ente a elteumſtanee, a- propos, whic 
. at Bobrton on the Hill; in the county of Glouceſter, 

bn, by profelNon a taylor; walking In the field; accidentally 
mY uppen Rean-ſtalk, ard on & minute inveſtigation diſebveted 
hat its contents bf Falt matketabſe Heans arfiountcd to up warde of 
f this demonſtrative truth in his minch, the ob vie 
648 ptofits attending on the buNHefs of & Farther wanted FHF 
pros ; and having 4 nal farm of his U in the parith, Whjch 
6 had aeguired by Indufifigufly purfulng his trade; gave fi tenen 
notice 4c quit; #fd im mecſiateſß eomſe nech Farmer; converting 
his /be4#4 Into plaugh (ares, and his eee, inte weeding Henkes; 
Thus having quified the (hop-beard, — nen! 0 70 Was; 69 farm 
gut of the beaten track of ghſtinate Farmers; Of egurſe being 8 
man af Ierters, he purchaſed banks, and heeame an admirer And 
difeiple of the celebrated Jerhea Tull filling and harfeeRheeing 
were the only profitable methods far an enlightened Farmer te — 
fue; if ane bean produce an hundred, what gecaſſan cauld there 
be to throw ſeed away in the common methad ? Like a true en- 
Erie this ſhred af a farmer went drilling on, cundemn- 
ng and deſpiſing every body who was nut as wiſe as himſelf; till 
at length he diſcovered that the ſyſtem which he followed was de- 
ſigned for * yawn only, and that thoſe who were its advocates 
never thought 
made them diſcontented and whimſical, 

To alter his plan it was too late, for his eſtate was mortgaged, 
and his credit became bad: there was no reſource, but to return 
to the deſerted bodkin and thimble; but, alas! his eyes were 
waxed dim; he could not ſee to thread the needle; hard labour had 
made his hands ſhake; he pricked his fingers as often as the cloth, 
To conclude this detail, this unfortunate and induſtrious man from 
this period lived and died a pauper. We hope to be excuſed for 
this ſhort digreſſion, which contains nothi but the plain truth; 
our readers may comment upon it as they pleaſe. 

Beans are reckoned a meliorating rather than an exhauſting 
crop, and are beſt to plant on wheat or barley ſtubble, where the 
ſoil is of a mellow, friable nature, and the roundneſs or con- 
vexity of ridges not too great. Drilling Beans may anſwer the pur- 

ſe very well; but on iff clay, or loam, drilling will ſcarcely 
be found praklleable, except the land is in excellent tillage, and 
the ſeaſon very favourable. Dibbling, or ſetting, may be praiſed 
almoſt any ſeaſon, and on any kind of ſoil z the diſtance between 
the rows about twelve inches, and between each Bean in the row 
two inches; it is an erfror to drop mote than one Bean into 
each hole you make with the ſetting ſtlek or dibble: Beans 
planted in this manner ſhould be well hoed twice of thrice In 
the courſe of their growing obſerving each time to hoe before 
the weeds become high or ſtrong, as cutting them in thelr Infant 
ſtate bids falr to —_ them, 

As novelty le generally fought after with eagerneſs, partleularly 
when It |s blended with ſomething of the wonderful, we pre- 
fume the following letter by Mr. ons Hurt, of Kingſtone 
near — to the Secretary of the Bath Soelety, will Bo ne- 
ee pts 9. f 


ACCOUNT OF A CROP OF BEANS AND TURNIPS 
IN ALTERNATE ROWS, 


« IN reply to your Inquiries relative to my drilled crop of 
Beans, with the turnips In the Intervals, 1 ſend you the fullowing 
particulars; The field meaſures (Ix ſtatute acres and a quarter, 
and is a good clayey ſoll. The Beans were planted In drills near 
two feet n-part on two  ploughings, and horſe hoed three times, 

| — turnips being ſowed in the intervals at the third or laſt hoe- 


ng. 

„There has been no kind of manure or dreſſing laid on the 
land for fix crops paſt, nor is there any need of it; as I find by 
22 that drilling and horſe-hoeing fully anſwer the end, 
The crop of Beans was near three quarters per acre, 

44 The quantity of turnips was thirty ſeven tons five hundred 
weight, as meaſured and weighed by Mr. Pavier, and Mr. 
Headford: theſe turnips are now feeding off, Thirty-one head of 
horned cattle, ſixty-ſeven ſheep, and twenty-ſix pigs, have been 
maintained by them for a month paſt; and what remains will keep 
them at leaſt a month longer. The whole expence of drawing 


Eighty j; fevol vin 


of getting money; it was having too much that 


and carting them into an adjacent fleld for the cattle le between 
ſix and foven ſhillings per = « I am, Ke, of 
10 JOHN BULT.” 


Mr. Bult's ſurpriſing ſucceſs ls enough to rouſe every farmer, 
who regards hls own Intereſt, to the horſe-hoelng ſyſtem ; thoſo 
who feel themſelves diſpoſed to make the experiment, we with 
them ſucceſs, This account by Mr. Bult Is further conflrmed b 
two letters on the ſame ſubſect, by Mr. Thomas Pavier, of Welt. 
Monekton, Were wo to form any Try” on this buſineſs, It 
would be that Mr. Bult's land was of a ſuperior quality 4 but 
admitting that to be the caſe, he has no reaſon to repent hls ma. 
nagement. 

F. Wimpey, In a letter addreſſed to the Secretary of the Bath 
Soelety; Vol, V. p. 38. remarks; “ that Dr. Anderſon 1s of opinl. 
un, the Pea and Bean tribe continue the ſame without vurletſes, 
e they ſhould he reared in the moſt promſſeudus manner, 

th reſpect to the Doctor's obſervations upon Pens, he has no. 
thing to offer \ qo it; but he obſerves, With all due fubmiſflan 
to the Doctor, he muſt think He ls certainly miſtaken with reſpect 
to Heatis 4 for 195 t; 1b planeten feld chiefly with 
garden Heans of oft of the ſirts RHoWH 3 they Wete platited in 
tows about a yard aftifder; in the following offleri Hinzagan; 
white loom, long podded; fund w jeh toker; ant laflly; Wins: 
for: The mäsagan anch White-blolfum were threthed feln, when 
0 m ge ee, | found 1 had quite a ne fpecier; of Fatlice 
feveral: "The gsagt tnflead of being of their natural eglnye, 
Were Hibtiled black and White ; the White: bloffumy inflead of the(g 
Hatufa Jelly thining black; Were Brown and 1 blended t4- 
gether, ad buth _ larger than uſual; The lang-podded, 
were alfy very Meh of the fame galoue, Her then is af une: 
niable prog that Reank of fame farts af leaff, are a8 fubjuct in fo- 
Minal variation gs any Clafy of plants whatever: I afferr this with 
regt eunfidence, 48 the experiment was nat made an a (mall rriflin 
cale, for I had eight ar ten fagks of theſe Beans, which ! had 
agreed with a ſeedſman fur, at g, a buſhel, When they were 
threſhed, I wrote him word what happened, and diſpoſed of 
them among my hogs and horſes, It may be of ſame uſe to ob- 
ſerve here, that I ſuffered no loſs by this unexpeRted accident, as 
at firſt was apprehended, for they turned to better account than 


they would have done if ſold at the price before-mentioned, I have 


ſince found, by r experience, that Beans are a much more 
hearty and profitable food for horſes than oats, Being out of old 
oats the two laſt ſprings, I ſubſtituted horſe-beans in their ſtead, 
In the room of a ſack of oats with chaff, I ordered them a buſhel 
of Beans with chaff to ſerve the ſame time. It very ſoon appeared 
the Beans were ſuperior to the oats, from the life, ſpirit, and fleak= 
neſs of the horſes. Valuing the Beans at 40s. per quarter, and 
the oats at 20s. the keep of the horſes with oats would coſt juſt 
double what it did in Beans, and not ſo well kept.“ 

As the broad Windſor Beans are ſometimes planted for agricul. 
tural purpoſes, we ſhall mention a few circumſtances reſpecting 
their cultivation, They ſhould be planted on ſtrong rich land 
about the beginning of April, if the weather permits, and ſet or 
dibbled in rows of — or twenty inches aſunder, and four 
inches diſtance from Bean to Bean in the rows, and ſhould be hoed 
twice of three times, To make them pod the better, and to faci- 
litate their ripening, it is good management, if the crop is luxuriant 
and ſtrong, to cut about two Inches off the top of each Bean (with 
a reaping hook, or ſome ſuch inſtrument) Juſt at the time the bloſ- 
ſom begins to fall] this labour Ie quickly performed, and glves the 
ſun admiſſion, and keeps the ſap down to nouriſh the Beans, which 
ls eſſentially neceſſary, as the principal objedtion to thelr eultiva- 
tlon for ſeed Is the lateneſs of thelr ripening. 

Theſe Beans, and all others of the dan kind, when the crop [s 
large and good, ſhould be reaped as ſoon as the ſtraw begins to turn 
black, The beſt method of managing Beans Is what they eall, In tho 
Inland countles, puek ing them j that Ja, ſotting them up In Ingle 
ſheaves extended wide ut the bottom, and tled together at the top, 
In a conle ſhape, reſembling a ſugar loaf; this, In the countrles 
where prod 6d, ls 
we have known them ſtand In the fleld till the middle of Novem- 
ber, and when threſhed there has not been a black or decayed 
Bean in the ſample, 


PEAS, 

There are ſeveral kinds of Peas In cultivation, of varlous colours 
and ſhapes, 'The prey Peas moſt commonly ſowed In fields are the 
early Charlton and the common late ripe pea ; theſe do not flouriſh 
ſo well in the clayey ſoll ; but on all ſoils, which bear corn good'of 
other kinds, you may naturally expect good grey Peas; they ſhould 
be planted asearly as the ſeaſon will permit, andgenerally ſowed un- 
der furrow or ploughed in; but the only proper management is to 
drill them if circumſtances will admit, and if not, ſet or dibble 
them. White and blue Peas ſhould be planted on a good friable 
loam, or on a 1— or — loam ; in Match, or the beginn! 
of April, ſome land will produce ſuch Peas as will boil tender, — 
other kinds of land will not; there is no juſt and infallible rule by 
which the proper ſoil to produce ſuch as will boil tender can be 
aſcertained, therefore experience alone muſt determine thls point. 
As Peas are planted for a mellorating crop, they ſhould never be 
ſowed 


ſed, Is done for four or five ſhillings per gero, and - 
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iy prevented, which ls 


ft, as by that means hoel 
broad.caft, 8s by doubly ſo to the land 


(owed 
vice to the erop of Peas, an 
of great ſervice P 15 


Mowing Peas with a ſeythe may with Juſtlee be enllerd 4 

venly ptaéllee, whether they were planted brond eaſt; oy In rows 
by drllſiing of ſetting The beſt method to eut them e with g hook 
like « feaping hook Axed to u ſlek 3 feet long of upwards; and 
nl ealleds Naff-hook z although ſome pre era common ted). 
* hook to et them with, and a hooked Mek of an old Nekle In 
ihe other hand; Whieh Is vety uſeful iy petting them; in ufrder th 
luce them I mal eveks of heaps; Practice, which tefiders all 
hings famillar, Indueeg ſome tr prefer one way and ſhe the bilier z 
in eiter methöch ears (ould be taken not kei make the heaps tot 
lüge] In fact, you cannot eff by maß ing eheim £66 mall. 


be. VII. Veit OR TARES, RYE, ek 
WHEAT, LENTILS ON TH:1, AND THEIR 
CI ATN. 


THE kinds of Vetches (64 perhaps, As they are fate gefſe⸗ 
ally called Tares) which are cultivated in this Kingdom; ge 
the winter Veteh which is 6f a faall kind, and fawed TH gutumg; 
nd the ring Veſeh fawed in prings men as feldnm ufed 

F any O8her purpoſe, exeept ge green Fagd For cattle of all kinds, 

Sometimes they are mawed and given ta hoefes in the Fable, or 
ta horned cattle In yards, and fametimes cat off the land by ſheep 
ar young Battle, in the manner of turnips, As Verches, when they 
are fawed an warm dry land in autumn, or the latter end of fum- 
mer, produce early ſpring-ſeed, their cultivation is particularly 
neceſſary where graſs lies backward, ta ſupply the ſpace between 
the finiſhing of the turnip crop and the time when natural graſs is 
in condition to have cattle turned into it, This is an acquiſition 
of material conſequence to every farmer, as green food is always 
at that time much wanted, for theep in 4 for break ing or 
turning cattle into paſture early in ſpring before graſs has attained 
any forwardneſs, is keeping herbage low all the ſummer, by - 4 
ping the tender plant before it has arrived at any degree of ſtrength. 
Vinter Vetches ſhould be ſowed as ſoon as poſſible after the pre- 
eeding crop is cleared off the ground, that they may acquire ſuffi- 
cient ſtrength before the ſeverities of winter appear, which will 
alſo render them forward in the ſpring. 

Spring Vetches are ſowed any time in ſpring to follow thoſe of 
the winter kind, and may, if requiſite, be ſowed from time to time, 
to procure a ſucceſſion of crops during the ſummer. After early 
Vetches are ſpent, there is a very good opportunity of pivin 
land a partial ſummer fallow. We have known buck-wheat ſowe 
in May, or the beginning of June, after Winter Vetches, and 
plonghed in to manure the land for a crop of wheat of ſpring corn 
and if land is clean from weeds, it js certainly excellent manage- 
ment, particularly on land of a light texture, 

The Rev. Mr. Lauititxtz, of Bury St. Edmunds, an intel- 
go who correſponds with Mr. Young, has proved, 
from ſeveral demonſtrative experiments, that the winter and 
ſpring Vetch are by no means calculated as ſubſtitutes for each 
ether, although It ls a prevailing opinion that both will anſwer the 
ſame purpoſe: theſe experiments are ſo clear, that we would wiſh 
ts eauitlon the huſbandman In this partleular, 

The wild Vetch, or Tare, has been lately cultivated In a partl- 
eular ſucceſsful manner by the Rev. Mr. Swayney and if the ſeeds 
ein be preſerved, bids falr to become an artlele of Importance In 
Agriculture, As we eannot do Juſtlee to this gentleman's eurlous 
"nd uſeful experiment If we abridge or alter his letter, we ſhall 
iy it before the publle In his own words, as communicated to 
he Bath Soelety, 


ON THE CULTURE OF THE BUSH VETCH, 
By Thy Rev. Mr, SWAYNE, Of PUCKLECHURCH, 


„The plant which the ſtatement teſpecte la, the Buſh Vetch, or, 
botanſeally, according to Linneus, (ou Seplum.) It is not 
only a perennial, but an ever-green : it ſhoots the beſt ear in the 
pring of any plant eaten by cattle with which I am acquainted, 
\egetates late in autumn, and continues green through the winter; 
add to this, cattle are remarkably fond of it, 

4 IN the autumn of the year 178, I collected a quantity of 
theſe ſeeds from the hedges, Ke. March 15th, 1783, I ſowed 
them in drills in a plat of ground in my kitchen garden, which 
meaſured exactly five yards ſquare; they were ſown in eight drills, 
4s thick in the drills as I would have ſown peas, They came up 
very thin and irregular; in ſome places there was more than a foot 
_ between plant and plant, This I was much ſurpriſed at 
5 the ſeed had been carefully preſerved during the winter, and l 
vuld not, from their appearance at the time of ſowing, ſuſpeR 
them to be in the leaſt Kalte. The plants grew very ſparingly 


till towards the autumn, but befure winter they made 4 tolerable 
„N“ This plat Is In the moſt expoſed part of my gurden 
the ſoll a black|ſh loam, rather (iff; It had been planted with pu- 
tatves the year before, for which 1 believe It was dunged, but am 
not certain ; the two preceding years It was uſed as 4 nurſery fur 
Lombardy my rm 

« Early In July 1 IN, I eollefted ſome more of theſe ſeeds 
from the hedges, tled them up In u paper, and put them In a 
drawer of my hurra. Upon opening the paper In September, 1 
vbſerved a vaſt number of dead Ales In It, and many of the feeds 
with a ſmall hole In each, The number of the flles were 390, The 
whole number of the ſeeds 10860; Theſe Ales; upon examinas 
ton, proved tu be a ſmall ſpeeles of lehneumon; This puzzled 
me nt & little, as | had learnt that theſe Inſects were termed & 
race of ennnibals; from thelr larvw of caterpillars always feedin 
un other Infetts; Upon this I openied many of the uther ſeeds 
that had ne holes In them, and In ſeveral of theſk diſtovercd 46= 
other Inſe8t; allve; and In different Mates of Its growth; This 

toved ty be the re, pifi of Lingus, a Heat telatinof of the 

eevil c? | and the Atelahus, From hence | furmiſech, that 
at the tins When the buſlizvetch bloffimjis the female bruchiie lays 
het egg within the bloſſom, fd th lehne mon Unmecllately oftef 
depoſſts her egg in the ſame place; | ; 

it After the Frofls were uver, 1 Was Much 4 tt hſerve 
that kraree a plant of my veteſes 144 Been killed by them, aun 
their verdure very life injured: In April 1584; they had &n- 
tirely RAlled yp the ground, and were beginning ie Alawer ; at this 
time | faund, as | expefied; numbers of the bruchi infrudin 
themilves lit the bluſh, hefurs they were fearecly apen, an 
the atiendant Ieheumunes Feady de falluw them: | uſed every 
methad ena think of tn chaſe away theſe infeets from my crap 
by firewing ft ayer, kindling fincaky fires around, &. but all 
fa na purp We, . 

i In the beginning of May the Vetches were in full blofſam; 
and it was wa ry ty fre what a crowd of infects were ſwarming 
ahout them. At that time I intended ta preſerve the Vetches for 
ſeed ; hut fume time after, obſerving that they were beginning to 
rot from their over-luxuriance, I cut them, without taking any 
particular account of the produce, They were cut twice after- 
wards during the ſummer. Having remarked in general that the 
produce of theſe cuttings was very great, I was determined this 
year to keep a particular account. | 

« Accordingly, March 16, 1785, I began to cut the Vetches 
for the firſt time this ſeaſon, This cutting weighed green 161b, 
I did not dry any part of it, but muſt ſuppoſe, that if dried, it 
would have weighed at leaſt one-fourth, as it was not near fo ſue- 
culent as any of the after-cuttings, May 17th they were Gut a 
ſecond time, in full bloſſom, and weighed 130 noundoy==ndih. of 
the green fodder weighed when dry fix pounds. July at ſt. they were 
cut a third time, and weiged 62lb.—37+ lb. green weighed glb. 
dry. Sep. zoth, they were cut the furs time, and weighed green 
1241b.—151b. green weighed 241b. dry, The whole plat then of 
twenty five * yards produced, 

. b. 
it cutting 16 — ſuppoſed 4 dry 
2d ditto 130 ditto, would have weighed my dry 
zd ditto 64 ditto, would have weighed 14 dry 
4th ditto 76 ditto, would have weighed 110 dry 


Total 2844 green (3 dry 
« An acte therefore, (reckoning 4840 ſquare yards to the gere 
in the ſame elteumſtanees would have produced the total amount 


'T ors, ewt, ts, Ih, 
14 11 J J green 
4 0 1 ts ary fodder, 

% N, . You are tn recolle@, that at the time the fleft eutiln 
was made, there was ſearee a blade of graſs to be foen 4 an 
that the ſeaſon, til] after the third eutting, was gs unfavourable ty 
vegetation as perhaps any In the memory of man, 

« Your obliged humble ſervant, 

PUCKLECHURECH, J. SWAYNE,” 

Oer, 13, 1785, 

As every perſon eonverfant In Agrleultural eoneerne muſt have 
ſeen this plant In Its wild ſtate, we can only wiſh to [Impreſs the 
probable iden of Its promiſing utility on the minds of thoſe who 
endeavour to promote the art, not doubting but thelr labours will 
be crawned with ſucceſs, 


RYE, 


Rye was formerly ranked next to wheat a bread corn, but its 
reputation as food for the human ſpecies has been on the decline 
for many years, although in ſome places a ſmall quantity continues 
to be mixed with the wheat: this gives bread a diſagreeable ſweet- 
neſs, and, to thoſe who are not accuſtomed to eat it, is productive 
of pains in the bowels, and other unpleaſant ſymptoms, It is 
adapted to a ſandy ſoil, not kind for any other fort of grain, which 
may be the cauſe of preſerving the ſhare of repute it continues to 
wy as grain, POT * 

ye ſown upon es in autumn produces very early ſpring 
ſeed, for which purpoſe it is wey uſeful, For . Aug 
lambs in patticular, it is of infinite ſervice, as it vegetates earlier 
in the ſpring than any other kind of ſeed ; this was the motive 
[ which 
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which jnduted us to range it with ſpring ſeed. It is for want of 


providing ſpring food for cattle, that por are obliged to have 


their ewes yean late, and without which they cannot ſupport their 

lambs, ſhould they come earlier; and if that is the caſe, without 

. rye or ſome other early feed; they are under the neceſſity of eat- 

ing the grounds which are intended to be mowed fot hay, till pet- 

* the middle of May. . | | e 

f a dry ſeaſon follows, theſe grounds aft burned up, and the ex · 
pected produce of hay wholly, or in a great meaſure, deſtroyed :. 
this might frequently be prevented by ſowing rye, and eating it off 
| early, and then plough and manage as neceſſity or convenience per- 
mits for turnips. Rye is a very exhauſting crop, if harveſted; but 
not ſo if it does not ſtand the ſummer. 

| BUCK WHEAT © 22 

Is a native of the Eaſt, and uſed for making bread, in the coun- 
try from whence it was imported into this kingdom ; but with us 
it gives place to Wheats of a much ſuperior quality. Buck 
Wheat will grow on a very barren ſoil, which requires very lit- 
tle previous preparation, and ſhould not be ſowed till all other 
' ſpring ſeeding is over. Buck Wheat is only proper to ſow on land of 
low value, and, as a Norfolk gentleman vbſerves, ** can never 
anſwer on deep rich land worth a guinea per acre, as on ſuch land 
it produces too much ſtraw. Like all other full running crops.it 

revents the growth of weeds, and in Suffolk is ſown with graſs 
eds for the purpoſe of laying down land ;”" but we can by no 
means ſubſcribe to a doArine of that kind, as what prevents 
the growth of weeds will of courſe pte vent the growth of tender 
graſſes, 

The principal advantage of Buck Wheat in Agriculture is, un- 
doubtedly as manure on light lands, which are awkwardly fituate 
for manures of other kinds: ſowing Buck Wheat after rye or win- 
ter vetches, about the latter end of May, ſeems a very rational and 
improving ſyſtem on poor land, 

Horus, Eſq. of Scorton in Yorkſhire, obſerves, in his 
correſpondence with Mr. Vo uo, that turnips on ſuch ground are 
to be preferred : we agree with him that turnips, in every reſpeR 
where profit is conſidered, would be ſuperior ; but on poor land, 
Which has been run too hard and exhauſted, and has alſo been fre- 
quently ſowed with turnips, thete is more difficulty to raiſe a to- 
lerable crop of them than perhaps Mr. Horus is aware of, 

Moſt farmers who have been uſed to the turnip cultivation are 
well convinced they are not raiſed on land, which has growed them 
ſeveral times, without expenſive dreſſing of good manure, even 
on good loamy rich foil, Buck Wheat being adapted to light land 
we make no heſitation In recommending it as excellent manage- 
ment as above directed, and greatly before Ii on a poor light 
foil, (See V᷑EETAAHLH MAVU AR, in Sec. 11.) 

TIL, on TILL. 

The common Zenttt with compreſſed ſeeds which are conver, 
|« eultivated in nary tts of England, either as fudder for cattle, 
br for the ſeeds, which are Frequently uſtd for foups. This is an 
annual plant, It rifes with weak ſtalks a fuut and a half high, gat- 
niſhed with winged leaves at each Joint, compoſed of ſeveral palr 
of narrow lobes, terminated by a tendrll or elafper, which faſten 
to any neighbouring plant, and Is there fupportedy; the flowers 
come out In May, upon ſhort foots(talks from the fide of the 
branches (| they are (mall, of a —— purple &olour, and are. ſue⸗ 
eveded by (hort fat pods, containing two of three feeds, which 
are flat, round, and a little convex In the middle. The feeds of 
this plant are fown In March on dry land, and In April on wet land 
and ripen in July, The ufual quantity allowed, Is from a buſhel 
and a half td two buſhels an were, If theſe are fown In drills, like 
peas, they will ſaeceed better than when ſowed the common = d. 
the drills (hould be A nt and a half aſunder, to allow room for t 
Dutch hoe to clear the intervals, 

Lentils make excellentgreen and ſweet fodder, and are therefore 
to be preferred to all other kinds for calves and other young cattle, 
They are likewiſe the beſt as well as cheapeſt food for pigeons, 

and for hay to make horſes In good condition, ſuperlor to every 

other kind i when deſigned fur hay they ſhould be cut juſt after the 
pods or kids are formed, 

The feeds of Lentils are frequently the common food of the 
pour, in ſome of the iſlands of the Archipelago, and other warm 
countries, when they can meet with no better fare, 

Another ſort of Lentils has of late years been cultivated in Eng- 
land, under the narhe of French Lentil, This is the lens Major 
of Caſper Baukine; and being twice the fize of the common Len- 
til is by ſo much the better worth cultivating. This is called 
till in many parts of England. Miller's Gard, Dic, 


SECT, VIII. TREFOIL OR CLOVER, AND RYE. 


GRASS, 

The ſpecies of Trefoil, or Clover, commonly cultivated in the 
open fields for food of cattle, are the red Dutch clover, the 
white Dutch clover, and the hop-clover. 

Red Clover. 


The common Red Clever is well known, though it has been 
ſometimes confounded with the red meadow Trefoil, which is a diſ- 


tinct ſpecies. The ſeeds of the common clover have, in conſe- | 


guenee of the entenſive cultivation of it for many years, been ſpread 
3 


over moſt of the Engliſh paſture, ſo that there are few of them 
which have yot clover mixed with the other graſſes ; and hence 
ſome botaniſts have been led to ſuppoſe, that the meadow Trefril 
has been improved to this by dre of the land; 

Since the Red Clover has been cultivated in England, our 
lands, which before produced little but U and other 
bents, have been greatly improved : for by being ſown with Req 
Clover, they have produced more than fix times the quaati of 
fodder they uſed to do, whereby farmers have been enabled to feed 
a much greater ſtock of cattle, and the 22 hag been enriched 
and prepared for corn, Where the land is kept in tillage, it is the 
areal method among farmers, to lay down theirground with Clover, 
after having had two crops of corn whereby there is a conſtant 
rotation of wheat, barley; clover, or 5 on the ſame land. 
The clover ſeed is commonly ſown with barley in the ſpring, and 
when the barley is taken off, the clover ſpreads and covers the 
ground, and this remains two years, after wich the land it 


ploughed again for corn. If the land be very dry, ſome recom. 
mend ſowihg it with black oats as early in 4 as poſſible, 
acquire ſtrength 


that it may get up while the ſpring rains laſt, a 
before the 45 weather ſets in. Some ſow it with wheat or rye at 
Michaelmas ; this gives it an opportunity of ſhedding its ſeed on 
the ground, and thus the crop of the next year is rendered much 
ſtronger than it would have been made by any other means; but 
in this caſe it is beſt to ſow it upon dry lands, which will bear the 
ſowing both of wheat and rye upon broad ridges which is uſually 
ver Kieceſoful, if a mild winter follows ; but if there are long 
and ſevere froſts, or deep ſnow, it is very hazardous, 

Some farmers ſow rye-graſs with the corn at Michaelmas, and 
early in the ſpring they ſow clover, which, they only cover by 
rolling it. The bel management ſeems to be the feeding of it bare 
before winter comes on and then it is ſafe ; for the froſts, though 
they often deſtroy the leaves of the clover; yet never hurt its toots, 
unleſs they 2 to lie bare. . 

Clover is a bienniul plant, whoſe roots decay after they have 
produced ſeeds; but by eating it down, or mowing it when it be. 

ins to lower; the roots are made to ſend out new ſhoots, and 
the plant is continued longer than it would naturally. The com- 
mon allowance of ſeeds for an acre of ground is ten pounds, In 
the choice of the ſeed, that which is of a bright yellow colour 
inelining to brown ſhould be preferred, and the pale coloured 
thin ſeed rejected. The goodneſs of the ſeed may be eaſily deter- 
mined by throwing It into a glaſs of water 4 that which ſinks is 
good, but that which ſwiths is bad, and will never vegetate. Clo- 
ver delights moſt in a rich warm ſoll, and always thrives beſt in 
thoſe lands which have been well dunged of manured 4 but the 
elay lands which are long in ſwarding, of 1 a coat of 
raſs, and are little ſubJe&t to weed, ate the beſt lands for clover ; 
ecauſe in thoſe light lands, where the common graſs grows ſee 
dily, it ſoon eats out the elover. Beſides, the foll In theſe light 
lands Is eaſily waſhed wy from the roots of the clover after 
wers of ralt, and then the roots, thus left bare, are killed by 
the firſt froſt that happens. I. good ground elover will bear 752 
for three ur four years, but no lunger, even In the moſt proper (vil, 
and with all the neceſſary cautions, 

The elover-ſeed, when fown with 14 ſnauld be fown after 
the barley Is harrowed In, otherwiſe It w || be burled t60 "yd 
and the ground ſhould be afterwards rolled, In order to preſe (lis 
ſeeds Intu the ground | but this (ſhould be done In dry weather, left 
the ſeeds ſhould burſt, or adhere to the roller, 

uch |s the method generally practifed In the fowing of this feed 
with corn 4 but Mr, Miller and others recommend ſuwing |t 
alone for the corn prevents the growth of the plants untl 
it Is reaped and removed, ſo that one whole ſeaſon Is loſt, and 
a great erop of corn (polls the clover 4 where, when it le ſown 
without another ſeed, the plant will come up more uniformly 
and much quicker than that which was ſown the ſpring before 
under corn. Mr. Miller therefore adviſes to ſow the ſeeds ln 
Auguſt, when there Is a proſpect of rain, which will cauſe the 
my to ſpring, and thus they will get frength before winter, 

n October, when the ground Is dry, the clover ſhould be well 
rolled, which will preſs the ſoll cloſe to the roots, and cauſe the 
plants to ſend out more ſhoots ; the ſame operation ſhould be te- 

ated in March. Mr, Miller prefers this ſeaſon for ſowing the 

eeds rather than the ſpring, becauſe in the ſpring the ground is 

cold and wet, and if much rain falls after the ſeeds are En, they 
will rot, and when they are ſown late, they often will not grow. 

About the middle of May the clover will be fit for mowing 
when great care ſhould be obſerved in making it, as it will require 
more labour and time to dry than common graſs, and will ſhrink 
into leſs compaſs ; but if it be not too rank, It will be found en. 
ceeding rich for cattle, The time for cutting it is when t 
begins to flower ; for if it ſtands much longer, gy Fans part of 
the ſtems, and the under leaves, will begin to dry, and yield: 
leſs quantity of hay, and that not ſo well flavoured, Some pct- 
ſons cut three crops in one year of this but the beſt wa) 
is to cut but one in the ſpring, and feed it the remaining part of 
the year, whereby the land will be enriched, and the plants gro 

uch 


much ſtronger. | 
One acre of clover will feod as many cattle as four of fl, 
ac 
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of common graſt; but care ſhould be taken to let them feed 

n it gradually at firſt, leſt it burſt them. For this purpoſe 
they ſhould be allowed to eat it only for half an hour or an hour 
in the middle of the day, when there is no dew upon the graſs; 
and ſo every day they may remain a longer time; till they are fully 
ſeaſoned to it. But they ſhould never be fed on clover in wet wea- 
ther; when they have been accuſtomed to it, they ſhould be turned 
out at night, and ſupplied with hay or ſtraw, which will pre- 
vent the peanicious conſequences of the clover. Some ſow rye- 
{s among the clover, in order to check the richneſs of the crop; 

ut this is not adviſeable, as the rye-graſs will obſtruct the growth 
of the clover, and the ſeeds ſcatter and fill the ground with bents. 
When the cattle are fed with the hay of clover, the beſt way is 
to put it in racks, otherwiſe they will tread a great quantity of it 
down with their feet. Clover is much better for moſt other cat- 
tle than for milch-cows, which ſhould rarely have any of it; 
though, when it is dry, it is much leſs injurious to all cattle than 


when it is — 

When clover is preſerved for ſeed, the firſt crop in the ſpring 
ſhould ſtand till the ſeeds are ripe, which may be known by the 
ſtalks and heads changing to a biown colour; then it ſhould be 
cut in dry weather, and houſedtill winter, when it may be threſhed ; 

or if the ſeeds are wanted for immediate ſowing, it may be threſhed 

out before it is houſed or ſtacked, In either caſe it ſhould be 
well dried, otherwiſe the ſeeds will not quit their huſks. By 
proper precaution two- buſhels of ſeed may be procured out of an 
acre of good land, where the clover has throve. 


WHITE CLOVER, 


The white Dutch clover grows naturally in moſt of the paſtures 
Ia England, and is generally known by the name of white honey- 
ſuckle graſs, It is an abiding plant, and ſends out roots from 
every joint, ſo that it makes the cloſeſt {ward of any of the ſown 
fles, and is the ſweeteſt food for all ſorts of cattle yet known, 
n land deſigned for continued paſture, a quantity uf ſeeds of this 
lant ſhould be ſown with the graſs-ſeeds, It ſhould never be 
yn with corn ; but if it be ſown in the ſpring without corn, it 
will afford a crop of hay fit for being mowed by the middle or 
latter end of July, and a much better aſter- feed for cattle the fol- 
lowing autumn and winter, than the graſs which is ſown with 
corn will produce the ſecond year. The ſeed may alſo be ſuwn 
with graſs-ſeeds In autumn, as before directed for the common red 
elover; and this autumnal ſow ing will afford a goud early erup of 
hay the following ſpring 4 and if, after the hay is taken off, the 
und is well rolled, it will cauſe the clover to form a thick 
ſward, The ſeeds of this ſort of eluver ate annually Imported from 
Flanders, by the way of Holland, whenice it is called Dutch elo- 
vet, In this country the ſeeds have not been long collected for 
owing but this ought to be done by the farmer, Who ſhould ſow 
an acre or two of this white clover by Itſelf for ſeeds, 


HOP CLOVER, 


The hip-tlover, or yellow meadow /, grows naturally 
among the graſs In muſt of the upland paſtures in this country | 
but the feeds are frequently ald In the Chops, and are mixed with 
other forte of clover and graſs: feeds, for laying duwn ground to 

(lure, There are two forts which grow naturally In England, 
one called the 5% che, beeauſe the fAlnwers are enlleder [nth 
oval Imbriented heads, with naked empalements, lying over each 
eher like feales, In 4 manner reſembling the flowers of hops | 
the other furt Is the (6% yellow -C, enlled non-(uch, or 
black feed 4 and ns the plants of this furt are not abiding, they aro 
not proper ts be fon where the ground ie deſigned to continue In 

(ure; but In ſuch places where one ur two crops only are taken, 
and the land Is pg hed "gain for corn, t may dv well enough 
when mixed with other ſeeds, though the cattle are nut very fond 
of It when green, unleſs It be very young. The large urt la 
the moſt profitable though It Is often mixed with a (maller kind, 
and alſo with the ſmaller melilot, which Is commonly called non- 
ſuch, and ſometimes black-ſeeds, But theſe ſeeds deſtroy the 
beauty of the verdure, as they form unſightly yellow patches, 

The bep-clever Is greatly recommended for the follow! 
renfors, 1. It not only grows, but flouriſhes in the mo 
barren lands, and therefore muſt be a very proper graſs to culti. 
vate on ſuch unfertile ſoils where any other 
notice will not grow at all. 2, It is not fo apt to ſwell cattle as 
the red clover does. 3. In good ground it will continue long, 
and bear a very good ſeed or crop, and by its flouriſhing both on 
ſands and clay, which have not been ploughed for many years, it 
ſeems likely to continue long in any ſoil. They commonly allow 
twelve pounds of ſeed to an acre, Clover is better adapted to all 
kinds of © cyey, ſtrong ſoils, than any other kind of graſs, and is 
very frequently, and with great propriety, ſowed — wheat on 
ſtrong land in the ſpring. Land that has been repeatedly planted 
with Clover — aheed or tired, particularly if it is mowed 
twice the ſame ſummer, or let ſtand for ſeed: when either of theſe 
methods are praQtiſed, a more exhauſted erop than clover cannot 
be cultivated, nor any more profitable if attended with ſucceſs in 
harveſt. When Clover is cut for hay it ſhould be at the time the 
8 r put forth, which moſtly happens the end of May 

O. fs 1. 


graſs that is worth | 


or the beginning of June : the earlier it is cut the firſt time, the 
more luxuriant and quick will the ſhoots put forward for the next 
crop, and the leſs will the land be — 


RYE GRASS. 


This valuable plarit ſeems to have loſt ſome of its reputation 
amongſt the experimental gentlemen of the preſent day. Mr. 
Young, in particular, bears it no kind of good will : if he culti- 
vated a large track of light loamy land, we have not a doubt but 
he would mix one or two buſhels of Rye Graſs with four pounds 
of white clover and ſix of trefoil, in laying it down for two or 
three years, as light lands and braſhy loams require more reſt than 
one year. Fur lands which are tillage and For ww alternately, no 
artificial graſs is equal to Rye Graſs: its early appearance in 
ſpring, and its kind flouriſhing ſtate on land that is tired: with, or 
not natural for, clover, will ſecure Rye Grafs a reſpeable name 
among artificial graſſes. 


SECT. IX. SAINTFOIN, LUCERNE, AND 
BURNET, 


SAINTFOIN, in ſome countries called Cinquefvit; is (aid to 
have been introduced into this kingdom as early as the reign of 
Richard II. who brought the ſeeds with him from Paleſtine on 
his return from the Holy Wars, and is on thataccount called Saint- 
foin, It is a plant of great and important utility in Agriculture, 
and the more [A as it flouriſhes beſt on poor rocky land, where no 
other cultivated graſſes will; this is certainly a very material ad- 
vantage, and, what is further extraordinary, the cultivators of 
Sainttoin deem poor light land in the beſt ſituation for planti 
Saintfoin, even when bo foul with couch graſs, and fo exhauſte 
by being over-cropped, that it will produce nothing elſe. This 
doctrine is really ſurpriſing, but we have frequently ſeen excellent 
Saintfoin grow on land exaQly in the condition of that we have 

uſt deſcribed ; whether it would have been better if the land had 
en clean and in good condition we know not, but the proprietor 
aſſerted that he was well ſatisfied with his management. 

Salntfuln is ſumetimes ſowed alone, always in ſpring about the 
time of barley ſwing, after the land has had two or three winter 
ploughings ; but the beſt and moſt common method is to ſow it 
with vats or barley, and not to ſuffer Rong to feed it the next 
winter er ſummer following, nor yet to mow it the firſt ſummer; 
but let the ſeed drop on the land, which will greatly increaſe the 
plant. It is deemed good management ty mow Saintfoln for ha 
every year, and ſome perſons are ſu particular that they never ſuf= 
fer a — feed upon it z we du not apprehe n ſheep doa material 
—— to Salntfi in, If they are kept from It in autumn and all the 
winter; indeed, It ls necefſury It mould be kept Free from cattle 
during this ſeaſun. Salntfoln may be ſowed after the ſpring eurn 
Is up, as It requires @ very flight harrowing to bury it ſuffieſently, 
t being natural to (irike root, Three buſhels and an half, ur four 
buſhels, are ſufflelent to plant an acre, 

A great fault reſpetting Salntfuln hay, de permitting it to grow 
to6 long before It ls eut; the euſtom being not t evut it eil it Is tn, 
full blofforn t whereas If It was mower Juſt at its coming into 
blaſſum, the hay would be greatly ſuperior In quality, the hm 
would not beat off In making, and the feeond erp oe aftermath, 
would grow much fronger, There is very little nuvlihment in 
Saintfoln hay whieh has been over-grown, and when ee cut with 
Its Julees In perfection, there Is not any hay equal (9 It in gaedneſy 
for all kinds of est. le, 

The experimental recomment the drill and horfe-hoel 
grown with $alntfoln this may anſwer In a garden, of on a fal 

ale fur the ſupport of a horſs and cow, but tu keep good land in 
fuch an expenſive courſe of tillage, to produce a crop which wille 
grow without trouble or expence on à full which will ſearcel 
grow any thing elſe, mult be extreme folly, Salntfoin Nrikes ity 
root very deep, particularly on a holluw rocky land which is the 
beſt adapted tur Its culture, and will euntinue in perfeRtion from 
twelve to twenty years; when the land is brought intotillage again, 
the beſt meth d |s to pare and burn it, and plant turnips, or wheat. 
Let it be noticed, that when a crop of Saintfoin has food its 
time, and the land is again converted to tillage, Sainttoln will not 
grow kind a ſecond time without a long interval. 


LUCERNE, 


Lucerne is the Herba Medica of the ancients; the high eſteem 
they held it in appears by the extraordinary attention they beftowed 
ay & culture, Its roots are very large: thoſe which are above 
the ſurface are clothed with bark like a tree. From this, and by 
Its ſtalk ſpringing juſt below the place where they were cut off, and 
the hardneſs of the ſtalks when they ſtand too long without eut- 
ting, it ſeems that Lucerne is of a nature nearly approaching to 
that of a ſhrub. As green fodder it is excellent for all ſorts of 
cattle, and as hay it is eſteemed of a — ſuperior quality; and 
with reſpect to quantity, it yields a. much larger than any other 
plant that is known in cultivation, 

With all theſe great 9 it may be aſked, why are Britiſh 
farmers ſo blind to their intereſts to negle& the culture of this va- 
luable plant? The reaſon we oy ys ariſes from the great trouble 
and expence requilite to keep it 1 proper order, without which it 

* * * is 
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is In valn to attempt the growth of Lucerne, It has been fre- 

uently tried in the wh broad-eaſt method, but always falled ; 
detiling and hoelng are abſolutely neceffary, and to this expenſive 
management a large quantity of the beſt manure muſt be added 
annually, otherwiſe Lucerne will not Alourifh, 

The proper ſeafun to plant Lucerne de in April, and the only 
method by which any fuecefs ean be expeRed ie to drill It In rows 
of two feet dlameter, or upwards, As foon as it has grown a 
fall height, It ſhould be cleaned with the hand=hne from weeds, 
and the plants ſhould be thinned In the row, leaving thofe which 
appear the moſt promiſing at about e Inches diftarge from each 
other, Aster this, Lucerne le principally kept In order, and eultl. 
vated with the horſe-hoe at leſs ex penve, Manure le 1— lald 
in the Intervals In winter, and by plovghing gradually brought to 
the roots of the plants, Its great uſe Is to give it _ tu cattle In 
the able or elſewhere, for which It has no equal, 

I he proper time to cut Lucerne le before the bluſſom begins to 
open, and cannot be performed fo well with any inſtrument as a 
reaping hook. We would not recommend the culture of this va- 
tuable plant to any perſon who will not determine with themſelves 
to glve it the greateſt attention, and ſpare neither expence in la- 


bour or manure, for without theſe it cannot anſwer, and with 


them it will, R. LI GRAND, Efq. obſerves, that he manured an 
nere of Lucerne, which he has in cultivation, with forty buſhels 
of ſoot annually, and does not repent his management: at this rate 
the produce muſt be prodigious, 


BURNET, 


Burnet is a plant which grows wild in many of our Engliſh 
meadows, and will likewiſe grow on very poor ſandy, or other 
dry ſoil, which makesit valuable. An anonymous correſpondent in 
the Bath Society's Papers has given a very ſatisfactory account 
of Burnet from experiment, and which the Score ExcycLo- 
PADIA have quoted without an acknowledgment, and accepted 
it as their own; but ſuch plagiariſm we do not deem liberal, and 
when we give any thing na our own, think it our duty to declare 
to whom we are indebted. The following is from the Bath So- 
cicty's Papers, Vol. II. p. 128. 


40 SIR, 


« YOUR letter of December 20 reached me in due courſe, 
wherein you informed me that Burnet is a graſs but little 
cultivated in Somerſetſhire, and requeſt my thoughts on its uſe- 
fulneſs. I ſhall at all times be happy in communicating any thing 
that may tend to promote the views of a ſociety eſtabliſhed on ſo 
liberal a plan as that of Bath, and therefore it is with pleaſure 
that I comply with your wiſhcs, ſo far as the knowledge of the 
ſubject will admit. ä 

« Burnet is not generally cultivated in this country, but ſome 
of our moſt intelligent farmers have raiſed it, of late years, with 
conſiderable ſucceſs. I apprehend that one principal cauſe of its 
not — been more attended to, is the goodneſs of our ſoil, 
which will produce other crops that in general pay better than 
Burnet. But this is a reaſon which ought not to operate in coun- 
tries which abound with poor land, to which this plant is better 
adapted than many others. = 

« The cultivation of this graſs is attended with one principal 
advantage, beſides that of not requiring a rich ſoil ; which is, tat 
it proves an excellent winter paſture when hardly any thing elſe 
vegetates. I might indeed mention ſeveral others; it makes good 
butter; it never blows or ſwells cattle ; it is fine paſture for ſheep; 
und will Aouriſh well on poor, light, —_ or ſtony ſoils, or even 
on dry chalk hills. The cultivation of it is neither hazardous nor 
expenſive, If the land is prepared, ns is generally done for tur- 
N there ls no danger of Its falling. After the firſt year, It 
will be attended with very little expence, as the flat elreular ſpread 
of Its leaves will keep down or prevent the growth of weeds, 

© On the failure of turnips, either from the fly or the black 
worm, ſome of vur farmers have ſown the land with Burnet, and 
in March following had « fine paſture for their ſheep and lambs, 
It will perſect its ſeed twice In a ſummer; and this feed 1s ſald to 
be 9s good as pats for horſes ; but It by too valuable to be applied 
to that uſe, It is ſometimes ſown late In the ſpring with oats and 
barley; and ſucceeds very well; but It la beſt to ſow It fingly In 
the beginning of July, When there la a proſpect of raln, bn a 
fall piece of land; and in October following, tranſplant It In 
wwe two Feet apart; and about a foot ant in the rows. This 
is & proper diltance; and gives opportunity for tr intervals 
in the | aeg Tring and Nmmer. Aſter It is fed down with 
battle; it hou be harrowed clean Some horfes will fot eat it 
freely at Aſt, but bn te of three days they are generally very 
ford vf it; It after rich pleafant miſk, and in great plenty: 

it A gentleman farmer near Maidſtone, ſome years Fines, füwetl 
four deres us fon fs the erp of gats Were gvt off; Which was 
the latter end of Augitt, it threw in 14 pounds of feed per 
gere; breadeafti and ne fag Falling until the middle of Beptember, 
the ploats did not appear before the latter end of thatmenth: There 
Was However & gd crop, and in the "rl he fot the plants cut 
witha turnip-hoe, lea ving them abouta Fogtdiftant from each other; 
Put the drill methed * preferable, as It faves mere than half the 


feed, The land was a poor dry gravel, not worth three flii}I} 
an gere for any thing bens T ever froſt never injures this 


ant ; and the oftener it ls fed the thicker ate Its leaves, which 

ing eonſtantly from its root.“ 

In confirmation of the value of Burnet, Mr. You xG obſe 
that Mr. Cox z, of Ho LK HAM, fowed forty acres, mixing x 
fmall quantity of white elover and rib grafs with It, Phe reful 
was as ſatlafactory as can be poſſibly Imagined j the eld has been 
full flocked with all forts of cattle, efpeclially theep, and Is con. 
— —— * to the ground, as a favourite (pot In a pat. 
ture is by horſes,” 

Farne from Its warm aromatle quality, Is efteemed very forvice. 
able to ſheep, that are touched With the rot; but If any benefit {x 
to be obtalned, they ſhould be turned Into a field of Burnet Im. 
mediately on thelr voming from a ſuſpeRed paſture, 


SECT, X. OTHER GRASSES NOT IN GENLE. 
RAL USE, AND THEIR CULTIVATION, 


WE ſhall commence this ſe&tion with an account of fix valus- 
ble Britifb . collected and brought into cultivation by the 
ingenious Mr. CurT1s of Lambeth Marſh, author of the FLox 
LonDONIENS1s, and that much admired work the BorANnicart 
MAGAZINE now publiſhing, 

It is with the greateſt pleaſure we inform our readers that Mr, 
Curtis has not only favoured us with the — valuable de. 
ſcription of the Graſſes now before us; but will likewiſe render 
us hw aſſiſtance in his power in the Botanical department of 
our work, 


On the Advantages which may reſult from the Introduction of the 
Seeds of * be Graſſes. 5 


That much of our meadow and paſture land may be rendered 
infinitely more valuable than it is at preſent, by the introduction 
of ſome of our beſt Graſſes, is an opinion which has long pre- 
vailed among many of the more enlightened agriculturiſts of the 
preſent age. And while ſome of theſe have endeavoured to ex. 
cite the huſbandman to collect and cultivate ſeeds of this ſort, by 
writings fraught with the ſoundeſt reaſoning; others have at- 
tempted to attract him by the offers of well - directed premiums, 
But, hitherto, neither the writings of the one, however convine- 
ing, nor the premiums of the other, however alluring, have been 
productive of the deſired effect: Rye-Graſs ſtill continues to be 
the only Graſs whoſe ſeeds can be purchaſed for the purpoſe of 
laying down meadow and paſture land ; and how inadequate that 
Graſs is for ſuch a purpoſe, is known to every intelligent farmer. 
Why indeed the Lolium perenne, or Rye-Graſs, ſhould originally 
have been made uſe of, in preference to all the other Graſſes, ca- 


not, perhaps, be ſatisfactorily accounted for; moſt probably it + 


owes its introduction to accident, or to its being a common Graſs 
whoſe ſeeds were eaſily collected, rather than to its being pre- 
ferred from an inveſtigationof its merits compared with the others; 
however this may be, there appears to be no reaſon for excluding 
the others, for it would appear exceedingly improbable that of up- 
wards of a hundred different Graſſes growing wild in this country, 
the Author of Nature ſhall have treated one only as ſuitable to 
be cultivated for paſturage or fodder. e 

The difficulty of diſtinguiſhing the Graſſes one from another 
has, no doubt, proved ont grand obſtacle ; — of theſe plants are 
ſo much alike, that the moſt diſcerning botaniſt is often at a loſs 
to know ſome of them _ ; if fo, how eaſily may the huſband- 
man be deterred from the arduous taſk. 

From the numerous applications made to me, by a variety of 

ntlemen for Graſs Seeds, it has appeared incumbent on me to 

o ſomething which might gratify them, and render the public an 

eſſential ſervice; I wiſh, at leaſt, to put It into their power to de- 
cide on a matter which has been long agitated, and from which I am 
far from being the only one that entertains the moſt ſanguine hopes 
of Its proving a great national advantage. The Graſſes recom» 
mended, will, I am certain, do all that our natural Grafſer can do! 
there are ſix of thoſe which conſtitute the bulk of vur beſt paſ- 
tures z moſt of them are early; all of them are productive, and 
they are 1 to ſuch ſolls and ſituatlons as are proper for mes - 
dows and paſtures, But let no one expect them to perform won- 
der; for, after all, they are but Cirafſes, and; as ſuch; are 
liable to ptyduee e or (mall erops, 11 to particular 
oy ws vr to the fertility or barrenieſs of the (oil on Which they 
are ſwwn. 


NG ON belie- RECOM- 
1. ANFHOXANFHUM Ogg Aron. Siwett-Srented Urra. 


G 
EXT tothe O#aſt#4 Cernlents, oe Blue Dagi- Tut / Grant, 
ai AN rt 227 eos ah try. Hp 44 eft- 
fors Valuable 4s an early Graf; jt is Valuable alf for its readl- 
Refs ts grow In all kinds of foil and fituation, being found in Page 

in weeds, fefpeeinlly fueh as are of low growth, r have had 
whderweed ent down) in rich maadewy, and in — eures! in 
puint ef erep, it is not fi ooo as fame, yet more ſ that 
there; Carrie appear te be Fond of it and It is Well known ont 


wn, NF ws ws 
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im Graſs which is odoriferous ; the agreeable ſeent 
of new=made hay ariſes entirely from this Graſs, henee lis name 
of pt, of (west- Venta the green leaves, When bruiſed, 
readily impart this perfume to the fingers, by which means the 
fuljage may at all times. be known 4 and perfors not deeply 
&illed In botany way diftinguith it when in offer, by its hav= 
Ing only two threads or Naming ty egeh flower, Of the feveral 
Graifes here recommended, It ls the least produMive Im pulnt of 


the only K 


4. ALOPROUVAVUE PATA. Meadow N v. Tail Graft, 

THIS plant produces Its (pike almoſt, and in ſome (itvationg, 

10 the full, as early as the A/ Mn. henes It le equally var 
lyable as an early Graſs and av It de much larger, and quicker in 
Its growth, I Ie conſequently much more productive 1 It (hots ve. 
ry raplily after noone, produeing a very plentiful aftermath i and 
where land ie rich, and two erupe are not thaught too much for it 
da bear, of all our Engliſh graſſes this appears o be the beſt ada 
ted to ſuoh a purpoſe, and ought to firm a prineipal part uf the 
crop Its follage may, perhaps, appear coarſe tu ſume, but it ſhould 
be remembered, that no Engliſh Graſs can be productive that le 
not in ſome degree coarſe ; but If mown early, juſt as it comes 
into bloom, though the leaves are large, the hay will not be coarſe ; 
in general, the great advantage ariling from the carlineſs of this 
ande preceding Graſs is entirely loſt at a diſtance from London, 
where hay-making commences late, and where the huſbandman 
ſeems to wait for a crop of general indiſcriminate herbage, rather 
than of Graſs, 

The Meadow Fox-Tail is more confined as to its place of growth, 
rowing naturally in a moiſt ſoil only ; hence it is beſt adapted to 
mprive very wet ground that may be drained of its ſuperfluous 

moiſture, or to form or meliorate meadows that have a moiſt bot- 
tom, antare not apt to be burnt up in dry ſummers. Its ſeeds 
are egſily colleQed, but a great number of them, we belle ve at 
leaſt one-third, are yearly deſtroyed by a very minute orange-co- 
loured larva or maggot, which feeds on the _— of the ſced, 


and produces a very ſmall muſca or fly, probably the Muſca-Frit 
of Linnzus, | 
This Graſs is diſtinguiſhed, in ſome by the largeneſs of 


- Its foliage, and by its producing a ſoft ſpike on a long ſtalk early 
in May. The Meade) Cats-T ail Graſs produces a ſpike ſome- 
what ſimilar, but rougher to the touch, and much later in the 
ſummer. 


. Poa PrRATENSIs. Smooth Stalked Aa Cs. 
The foliage of this Graſs begins to ſhoot, and to aflume a 
beautiful verdure very early in the ſpring, but its flowering ſtems 
are not produced ſo ſoon, by at leaſt a week, as thoſe of the 4/:- 
gecurus ; this trifling difference, however, in point of earlineſs of 
flowering, does not prevent it from ranking very properly with 
the two preceding; and, where early graſſy paſturage is a deſi- 
deratum, we are of opinion it cannot better be obtained than by 
a combination of theſe three ; if crop be at the ſame time an ob- 
855 the Megdow Fox-tail Graſs ſhould predominate, This 
raſs rather affects a dry than a moiſt ſituation, and hence it 
keeps its verdure in long-continued dry weather better than moſt 
others, but it will thrive in either ; will grow on the top of a dry 
wall, but much more luxuriantly in a rich meadow : it is to be 
obſerved, however, that it has a root which creeps like the Couch 
Graſt, and is almoſt as difficult to extirpate ; it ought therefore 
to be cautiouſly introduced where the paſturage is not intended 
to be permanent, 

Of the trifling improvements which we flatter ourſelves to have 
occaſionally made in ſome of the = characters of the Engliſh 
_ none have given us more ſatisfaQion than thoſe which re- 
ate to this ſpecies and the Pen Trivialts, two Grailes fo very 
ſimilar, as ſcarcely tu be diſtinguiſhed, even by the moſt diſeern- 
4; eye, at a little diſtance, and very obſcureſy charaRteriſed b 
Linnwus, but which, by attending to two characters only in eac 
Graſs, may now, in « moment, be diſtinguiſhed with the utmoſt 
fhellity and certainty, 

The Poa Pratenfir has a ſmooth ſtalk, the Trivialie a rough 
one, perceptible when drawn betwixt the thumb and finger, and 
which ariſes from little ſharp points, viſible when the theath of 
the leaf Which covers the alk le magnified. "The Ty vi has 
a = [ory membrane at the baſe of the leaf, the Praten o 
den blunt one. Theſe Graſſes differ ſpecifically tn 9 vaieny of 
other particulars, not neceſſary here to dwell unt thoſe who wi 
2 ore particularly Informed; may conſult the Flora Lon- 

5. 


Thiviatils Rongh:Stalked Met Hr. 

c MäkAd 4s this Grass and the preceeding are in . 
ane, particularly in their "oye vf fſowerſng; J,. very 
effentially In theif qualities: While the S#4cth-Stafted Meadows: 
Graft is found cha in dry paſtures, the Rough: tue pri ne i⸗ 
holy Beers in moiſt meadows er en the 7 of wet ditches ; 
ves moiſture, and a fituation that is Father fhady j henee, 
tough there are few 


raffes mure productive, of better adaptetd, 
Fr hay of paſty it is a tender Craſh and able ts be if: 
juted by hee E 


ve drought i in Wet ground near 


* 


the Thames, we have obſerved it grow very tall, while in 
land we have, on the contrary, 2 it * as CRE 
It is, perhaps, no ſmall reevmmendation tv It that It Is @ prinet= 
pal tals In that uneommonly productive meadow near Salif- 
wry, mentioned by Stillingfleet, and more partleularly deferibed 
in the Memolrs of the Bath Agricultural Sdeſety, Vol. I. p. 94. 
= may remark that the feeds of the P44 frivielt and ba 
rute 
enta 


mix 


t, but more eſpeelally thefe of the former, are apt to be 
— as adhere tv each vther, as If evbwebs had been Inter- 
* vin 


„ Faxwvea PRATENSIS, Meadiw Feſene- Graft, 

OF the feveral Girafſes here recommended, this eames the 
neareſt In Its appearance ta the Rye-Ciraſy, tu which, however 
[1 ſeems to us, In many reſpecte, to be greatly ſuperior, at leaſt 
far the purpoſe of forming or improving meadows 4 It ie larger, 
and more 2 of fullage; It is ſtrltly perennial, very hardy, 
and will thrive not only in very wet, but alſu In dry ground : we 
have found it growing In all fituatlons, frum the ſandpits at Charl- 
ton to the ofler-grounds at Batterſea; and it — in the very 
beſt meadows about London : In ſhort, we know of no graſs more 
likely to ſupply the deficiencies complained of In Rye-graſs; and 
it has not, that we know of, been particularly recommended, 

t has one quality which bids fair to Introduce it quickly Into more 
general uſe ; it produces more ſeeds than any of the others, which 
are eaſily gathered, and readily grow. In one reſpeR, it la inſe- 
rior to the three firſt Graſſes ; it does not produce its flowering 
ſtems earlier than adout the middle of ** a fortnight or three 
weeks later than the Meadow Fox-Tail Graſs, yet it cannot be 
conſidered as a late Graſs, as moſt of the Agroſtis tribe, and the 
Meadow Cats-Tail Graſs, flower at leaſt three weeks later. It 
muſt be carefully diſtinguiſhed from the Fefuca Elatizr, or Tall 
Feſcue Graſs, which'is a very ſimilar but much coarſer Graſs, 

6. Cynosvkus CRISTATUS., Creſted Dogi-Tail Grafs. 

IT is chiefly from the great charaQter which this Graſs bears as 
a favourite and wholeſome food for ſheep, and from its being found 
in our ſoundeſt and beſt paſtures, that it is here recommended. It 
grows naturally in dry fituations, and will not thrive in meadows 
that are very wet: it flowers about the ſame time as the Meadow 
Feſcue-Graſs, and is not very produdive of foliage, as its flower- 
ing ſtems are always left untouched by cattle, its ſeeds may eaſily 
be collected where the paſturage is fed, not mown. 

Of the ſaid SIX GRASSES, it will appear that the 
Meadow Fox-T ail, and Rough-Stalked Moiſt Land. 
Meadow-Graſs * 
Meadow Feſcue, and Sweet-Scented Land either moiſt 
Vernal or moderately dry. 
Smooth-Stalked Meadow-Graſs, and [ : | 
Creſted Dogs-Tail Dry Paſture. 


The ORDER of their FLOWERING. 
1. Sweet-Scented Vernal. 4. Rough-Stalked Meadow. 
2. Meadow Fox-Tail. 5: Meadow Feſcue. 
3. Smooth-Stalked Meadow. | 6. Creſted Dogs-Tail. 


We could eaſily add many more Graſſes to this lift, and to thoſe 
too which, perhaps, may be highly deſerving of it ; but we have 
our doubts, whether, by recommending more, we might not in- 
creaſe the difficulty of introducing Graſs ſeeds without any ade. 
quate advantage. 


Dirxctions for Sowing the GRASS SEEDS above deſetlbed. 


IF a piece of ground can be had, that ls neither very molſt nor 
very dry, it will anſwer for all the ſeeds ; they may then be ſown 
vn one ſpot i but If ſuch a piece cannot be obtained, they muſt be 
ſown on ſeparate ſpots, according to thelr reſpeRive qualities, no 
matter whether in a garden, a nurſery, or a field, provided it be 
well ſecured and clean, | up the ground, level, and rake it, 
then ſow each kind of ſeed thinly in a ſeparate row, each row about 
a foot apart, and cover them over lightly with the earth : the latter 
end of / ha vr beginning of September, will de the moſt proper 
time for this buſineſs. If the weather be not uncommonly dry; 
the ſeeds will quickly vegetate, and the only attention they will re- 

ulre will be to be carefully weeded : In about a 3 from 
thelr coming up, ſuch of the plants as grow thickly tugether may 
be thinned, and thuſe which ate taken up tranſplanted, (6 as ts 
male mote rows of the are (tach. If the winter ſhould be very 
ſevere, though thyy are natives, pet s — they may reeel ve 
Wuty, therefore If Will hot be eib tw protect ter wich wal, 

fy, of by forme other Dae. g 

Advantage ſhow be taken of the firſt 15 weather in the ſpti 
w toll or tread them down, in order ts Fallen thelt roots In the 
earth, which the froft generally looſens i ears mult ill be taken 
is keep them perfedily elear from Weeds: As the ſpring ad= 


. many of them Will throw up their Algwering temen an 
fn of th 
H nh ſp 


m Will eentinue ts d6 ie all the furnmer. As the fee 

tke 6 pinaele kipens it muſt be very earefylly gathered 

and fawn in the autumn at Which time the Fouts of the vt inal 

lants, which will now bear ſeparating, fhould be divided ard 

afplanted, fo as ts form more Few i the roots Bf the ee 
ae Meads 
9 


u Ce in partievlar, creeping like * 


AGRICULTURE. 


may readily be increaſed in this way ; and thus, by degrees, a large 
lantation of theſe Graſſes may be formed, and much ſeed colleted. 
While the ſeed is thus increaſing, the piece or pieces of ground 
which are intended to be laid down ſhould be got in order. 
very foul, perhaps, the beſt practiſe (if paſture land) will be to 
re off the ſward and burn it on the ground ; or, if this ſhould not 
thought adviſeable, it will be proper to plough up the ground 
and hatrow it —_— burning the roots of Couch Graft and 
other noxious plants, till the ground is become tolerably clean : to 
render it perfectly ſo, ſome cleanſing crops, as potatocs or turnips, 
ſhould be planted or ſown. By this means, the ground we pro- 
ſe laying down will be got into excellent order without much 
os; and being now ready to form Into a meadow or paſture, 
ſhould be ſown broad-caſt, with the following compoſition! 
Meadow Foxr-Tail one pint, — Meadow Feſcue, dlito Sm 
Fealle Meadow, half a pint== Rongh- Stalked Meadow, ditto 
Crefled Dogt Tail, a quarter ofa pint Seel. Seented Vernal, ditto, 
Dutch Clever (Triſelinm Repent halt a pint—HFild Red Clover 
( Trifolinm Ws 7 ye Its ſtead, Are Clover of the Shops ditto, 
For wet land, the Crefled D- Tail, and Smooth Stulked Meadow 
may be omitted, eſpecially the former. 
Such a compoſition as this, won in the proportion of about 
three buſhels tu an acre, vn a ſultable ſoll, In a favourable ſituatlon, 
will, I am bold to affert;, form In two years a moſt excellent mea- 
dow i and as all the plants ſuwn are ſtrong, hardy perennials, they 
will not eaſily ſuffer thelr places to be uſurped by any nosſous 
plants, which by manure vr other means, in wy of all our ended» 
voure, Will be apt to Inflnvate themſelves; If they ſhould; they 
miſt be carefully extirpated; fur ſuch a meaduw 1s —＋ uf the 
greateſt attentlon; but if that attentſon eannot be deſſuw elf on t, 
and; in priveeſs uf me * ould preduninate uver the 5 
ofignally (wii, the whole ould by ploughee up and fre 
Wyn with the ſatis fete, of with a better ompo thu if ſuehn 
fliall be difeuvered ; fr! have no doubt but, at ſung future timer it 
will be as common ty (WW 4 meacuw With a eompulition ſome wü 
like this, as it Is now to fow @ field of Wheat ur barley: 
Mr, Cuntis has hefe laid before the public, Information and 
—— of the utmoſt Impurtance, ani has pe nech fueh a Aeld 
F agrieultural improveinent as Will eaufe poſterity bs revere his 


nAME: 
SCT. XI. CABBAGE, AND RAPE, WITH THEIR 
CULTIVATION, 


THE eulture of Cabbage for the purpoſe of feeding eattle 
probably will never became general, as fn grow them to perfedtinn 
require rich land, and the expence and trouble in preparing the 
land, and other cantingeneies, Is very eanfiderable, On lands 
that will produce full eraps of them, Cabbages are certainly eulti- 
vated to great advantage i the kind of (uil is not material, provided 
it is in good tillage, and capable of producing ſtrong luxuriant 


crops, 

ks it is neceſſary we ſhould preſent our readers with directions 
for raiſing, and applying them to the purpoſes for which they are 
beſt ſuited, we cannot do it in a more coneiſe and praftical man- 
ner than by the following extract from Mr. Youxo's Annals, 


vol. III. p. 183. 


ON THE CULTURE OF CABBAGES. 


By Mr. WILLIAM GREEN, of Sutton Hall, near Bury, Suffolk. 
« SOW the ſeed on a very rich bed the beginning of March; 
' x1b. of ſeed on 10 rods of ground for three acres; the ſort drum- 
head, from its flat top, and as hard as a ſtone; price of the ſeed 
28. 6d. per Ib. this is better then the tallow-loaf, being heavier and 
harder. The land where they are to be planted to be ploughed 
up at Michaelmas ; let it lie till ſpring ; plough four or five times; 
dung before the laſt plou hing; 15 loaded (three horſes )an acre 
dung, or 20 dung an earth ; p ug] it on three-feet ridges the lat- 
ter end of June ready to plant, that is to wait for rain, Much 
depends on having large ſtout plants ; the ſeed-bed is therefore 
drawn ; when rain comes, all hands ſhould be put to work. Th 
expence is about 3s. an acre Planting, In about a month plogh 
between, by drawing the lands into balks, and then ſhut up, after 
which hoe with hand-hoes ; but do not hand-hoe before ſhutti 
up, for by the hoe following the plough, the clods which roll on 
to the plants are eaſily removed; another reaſon is, the ſpace of 
land on which the plants ſtand after drawing out, being tov nar- 
row to bear a hoeing. Hand-hoe thrice, each time as. an acre, 
66. in all. I have cultivated them fix years, and never loſt a crop 
but once for want of raln. About three weeks after planting, tak- 
ing the opportunity of rain, replant the vacancies from failure, 
gin to uſe them a month after Michaelmas for milch cows, 
and keep uſing them ſo till the end of Match ; but they ought to be 
off the land the middle of that month, as ry Peres ſhoot and draw 
the land. Three good actes will ſerve my dairy of 26 cows, with 
ſtra w and ſome hay 4 but If abſolutely no hay, then five acres of 
eabbages will be ty. For weanling calves they are moſt 
excellent, Turnips are apt to give them the garget, by which 
as very commonly die ; but in fix years 1 have loſt only one 
in above 40, — nem on Cabbayes, nor can any 


oy 


calves thrive better. In fattening beaſts, I find that a middli 
crop will fatten in the proportion of 4 of an acre fur two beaſts 
o ſtone that have had the ſummer graſs. 

« Hogs prefer them exceedingly to turnips; of this I have a 
ſtriking inſtance the preſent ſeaſon ; for having a field part under 
turnips and part cabbages, my ſows, &c. have at various times 
this winter got into the field, and I do not think they have eaten 
turnips in the whole field, but conſtantly got to the Cabbages. 

« In regard to value, I have no poſitive data to calculate on, for 
it is not eaſy to keep accounts accurate — to aſcertain it, but 
in a general way I reckon a good acre worth from 4 to $1. or, more 
generally, to be double the value of turnips. * I am ſenſible that 
this praiſe leaves the farmer without the aſſiſtance of Cabbage fur 
a month or fix weeks in the ſpring ; part of this time may be ſu 

lied by drawing Cabbages for about a fortnight; and the remainder 
y a praQiſe which I have followed many years with ſucceſs, It 
is tn keep about 20 acres of my meadow rouen (after graſs) till 
April, never turning any thing In from the ſeythe till that time, 
is Is excellent for cows, for ewes, and lambs, eſpecially crones; 
and 1 belleve it will be found (it has proved ſo with me dhe any 
77 of roven that Is worth $4. at Miehaelmas, will be worth t os, 
n —— and ſv in other proportions; but the value will depend 
much on the weather In a dry time it goes very far, but in a 
wet ſeaſon It de much fpulled Let It alſo be temembered, that 
this graſs Is ſaved from 4 feaſon (auturnn) when food e exceed. 
Ingly plentiful, and of little value to thoſe who do not Cell 


Expticet of an Acre of Cabbager, * 
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i This Is aving the total expenee the manidre to the Eab: 
bages f but if the advantage is divided, as It certainly is, then not 


mire than 18, flhould be lald ts the ere, Which Will make the 
total expenee 31: 166, 3d, +» 

i The barley of oats that follow Cabbages have been thought 
by fome ta be Inferlar to that which ſugceed turnips, but in my 
experience I have not found it fu, for | have ſeveral times ha 
turnips and Cabbages in the fame field equally dunged, and the 
fuil and management the ſame, but I have found that crop to give 
the beſt b irley which is taken off carlieft, 

Sutton Hall, W. GREEN,” 

This explicit and excellent account of the cultivation of Cab- 
bages for the purpoſes of Agriculture is as much as can be ſaid on 
the ſubje, where volumes wrote upon it, We can only remark 
that in Mr. Green's calculation of expence, we think him below 
the mark in the articles Rent and Labour; but countries differ in 
theſe matters conſiJerably, Kh 


RAPE, 


Rape, or Cole, is generally cultivated on account of the ſeed, 
from which a large uy of oil is extracted ; for this purpoſe 
it is generally ſowed in June, in the ſame manner, and the ſame 
quantities of ſeed to the acre, as turnips. About the middle or 
latter end of Auguſt the plants ſhould be hoed, and left ſtanding 
from twelve to ſixteen inches aſunder ; by no means leave them 
thicker ; this, if well preformed, will be four or five ſhillings 
per acre. Should any part fail, it will be requiſite to fill up the 
vacancies by M October, from thoſe parts of the field 
which are too thick, e following Auguſt, Rape becomes fit 
2. cut and harveſt ; great attention is neceſſaty to preſerve it ſrom 

irds ; thoſe which are called finches in — 2 

It is generally threſhed in the field, as ſoon as it is ſufficiently 
dry after it is cut ; and great care muſt be taken in collecting it 
together, at the time it is carried to the threſher, which is per- 
formed with cluths brought into the field for that purpoſe. T'he 
quantity on — land varies from thirty to forty buſhels per acre, 
and the uſual price for black ſeed is about ſix ſhillings and 
— per buſhel. Let it be noticed that Rape for ſeed ſhould 
be ſowed on freſh rich land; and if on an inferior ſoil; it ſhould be 
mixed with late ſuwed turnips, deſigned for ſpring feed, and an- 
ſwers the purpoſe very well. 


SECT, XII. TURNIPS AND THEIR 
CULTIVATION, 


TURNIPS ate of the greateſt conſequence in Britiſh Agrieul- 
ture as ſuch we preſent the public with à particular account of 
their eultivation from Mr, Young's Annals, Vol. 111. p. 297; 
without Aattering the author, we pronounce his aecourit really 


Inſtructive. 
The 
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AGRICULTURE. 


The Culture of Turnips, recommended to theſe Counties where they 
are not yet common, By Mr. W. Macro. 

THE Turnip culture being the beſt winter proviſion for 
almoſt all kind of ſtock, and yet very little known in 
ſome counties in 2 where I think it might be practiſed 
to great advantage, I ſhall, under the different titles of ſoil, 
tillage, Ke. give an account of the Suffolk manner of managing 
that uſeful root. 


$oil. 

The right ſoil for this root is a deep ſand, ſuch as has adheſion 
to make it of the value of from 58. to tos. an acre, land 
of 145. or 15s. h& generally too great a mixture of loam; for, 
if the land is wet or Riff, ſuch as yield good wheat-crops, the 
culture may not be advan us, eſpecially If uſed, as it ſhould 
be, us a preparation for barley: on ſuch ſoil It would ſhorten the 
at leaſt 10 or 12 buſhels an acte; I ſhould ſooner prefer 
blowing ſands of 48. 6d. and even as. 6d. per acre, which, when 
folded and the ſeaſon happens to be wet, yield profitable crops ; 
indeed, ſuch lands can be farmed no other way, for If no turnips 
are gained, no corn will be had and a mere ſheep-walk de then 
the only uſe that can be made of them. Where a farmer has nv 
r fol for Turnips, 1 think It would be prudent to give up the 
winter» feeding of more cattle than his hay and firaw will do for, 
unleſs he depends on buying Turnips, which may ſometimes be 
advantageous, and ſometimes the contrary. I will Juſt obſerve 
that I have « neſghbour upon a wet foll; with about 30 ſeore of 
very fine ſheep, who, one year with another, cannot grow £6 

acres of turnips, but depends on buying of le neighbours, 


Village, 

u The Arft entth ould be given before Chimes, of common 
Maple depth j and If, before the (py feed thine a freun earth 
van be given; It will be vety uſe I; For, If there ſhould be any 

F. ale in the land, that perfiletoie weed ie apt tt get toy 
ta hold before barley-(owing Is over; linmediately after the 
& is n the third earth (ould be given, this will be i May 
the fourth about the ſeeond week in June and the Rüth, of feet 
earth, the latter end of the fame month, unleſs the (yil 1 fuel 
its the mildew, in Walen caſe 61d Midſummer will be Full ton 
envugh, 1d let it be obſerved, that harrowing with every earth 
$ vefy neceſſary, for the furface thould always be kept in fine 
ble order, that the feed: weeds may grow, otherwiſe, if that |» 
emitted, ti the feed-earth, they will then grow powerfully as 
ts (mother many of the you plants 
ZA 


« For Manure we depend an the fold er fürmyardrufualſy bath ; 
of farm-yard dung not lefs than 12 loads fhould be ſpread on an 
gere, fuch as was made the preveding winter, and nes turned 
aver, In refpect to the length of dung, it ſhould neither be lang 
nar oy) ratten; the beft condition Is, when it is in ſuch a ſtate 
that the labourers fay it will neither ſpit nor fork, I nover tried 
any ather Manure for this root, except once an experiment on ſhell 
marle from Woodbridge-fide, called there crag. I had ſeen ſuch 
great effects there from it, that, through curioſity, 1 brought 
a waggen load (back carriage) and tried it on a light turnip foil, 
and alſo on a good ſtrong loam, and it was with great ſurpriſe I 
found that it did ſcarcely any good on either : the advantage was, 
if any thing, rather greater on the former, but not ſufficient to in- 
duce me to it a — mile had a erag- pit been found on the 
farm. When the dung for turnips is rather on and ploughed in 
with the ſeed earth, the ſeed _ be only rolled in, 

Seed. 

« The quantity of ſeed depends on the ſoil; upon a naturally 
good Turnip ſand a pint an acre, evenly delivered by a good hand, 
or ſowing engine, will be enough; no ſoil demands ſo much ſeed 
as Chalky land when the chalk comes quite to the ſurface ; upon 
ſuch ſoil, a quarter of a peck an acre will ſeldom be too much, 
the reaſon of the difference is, that the fly is ſure to attack the 
plants upon this ſoil much more voraciouſly and with greater cer- 
tainty than on any other. I do not, therefore, recommend this ſoil 
for Tornips in general, but where it fo happens, that one end, 
or one fide of a piece of Turnip land is of this fort (which is 
often the caſe) to be careful to lay the feed thick enough on thoſe 


9. 
* Having mentioned the ſowing engine, I ſhould remark, that 
though It is, with care, a tool, yet it is liable to have the holes 


Topped by two ſeeds ſticking in them, ſo that if the ſeedſman is 


— very attentive, he may go ſome diftance without a regular 
ve u 

1 The ſeaſon for ſowing extends from New-Midſummer to the 
end of July: this variation is neceſſary for two reaſons ; firſt, 
becauſe the land cannot be all manured to ſow early; and, ſe- 
condly, becauſe the late ſown will laſt much | than the early 
ones, which are apt to mildew, and confequently more likely to 
be rotted by hard froſts afterwards, for which reaſon, all farmers 
ſhould take care to have ſome late ſown; I have had them from 


_ a ſowing the firſt week in Auguſt, which proved the moſt profi- 
table crop on my farm, owing to the killing others while 
e " 2, 
No. g. Vor, 1. * ** 


| 


Hoeing. 

« Hoeing is ſo eſſential towards getting a good 
ſurpriſed a farmer ſhould think of ſowing them with a 
view. As ſoon as the plants are ſtout enough they ſhould be har- 
rowed with a light harrow once in a place, which afliſts the hoeing ; 
it is not eaſy to deſcribe the ſtate of the plants when they are oy, 
for the hoe, age will not diſcriminate, becauſe the ſeaſon will vary 
from three weeks to eight, and even nine from the time of ſowing 
but a better rule is, to begin when the plants In ral ſpread 
a circle of about four inches diameter. If any of the fields, after the 
hocing begins, aregetting too forward, which in a wetſeaſon is often 
the caſe, a ſecond harrowing (thecontrary way) may ſafely be given. 

I find, by ſowing my Turnips at different ſeaſons, that ü 
men will hoe 100 acres twice; but thoſe who do not equally vary 
their ſeaſons, muſt of courſe proportionably increaſe the number. 
The ſecond hoeing is given about a fortnight or three weeks after 
the firſt, at half the expence, that is 28. an acre; this is ſometimes 
vmitted, but it anſwers — Il, 

Application of the Crop. 

i Tn regard to conſuming the erop, I would recommend feeding 
ſheep with them upon the land as by far the beſt preparation fur 
barley, provided the foll Is true turnip-land, that is dry, The 
benefit will, however, vary with the time of eating uff, for thoſe 
that are eaten ny in the winter, will not, by any means, give ſo 
goud barley as thoſe which are eaten later, provided the plants dv 
not run for bloſſom, for then they exhauſt the land; and the ſue⸗ 
reeding erop ſuffers, Carting off Is common, but the expenee, 
allowing for the damage done tu the ſucceeding erop, Is toy great, 
and I ſhould never recurnmentd the culture With that view: 

Aceidents, 

It Is neceſſary ty ſay ſurnething un the Falliires that Turnip 
erops are Viable toy, Which are the fly; the mildew, the black rank 
and ty rotting from froſt, 1 ealeulate that the Froſ! deſtroys bal 
the erop nes In (Is of (even years the fly not only deſtruys ſume 
eros 1 but even then & ſeennd or third fuwling yields ſume⸗ 
things Which is gained at the expence of vie of kin pluyghlngs, 
harrowingh and wed; When ne tillage is wanting for the land; 
this may; UN AN Average, be ealculated de ama ty the lufs of A 
whyls — unes in Five of Ns Years; the mildew is Father sen- 
netted With the rot; and the black-eanker has hat yet Been fy em- 
mon Wit) is ag ken demand a particular ealeylatien: 

| would, For the above reaſons, notwithſtanding all the — 
that is due ten this molt uſeful root, recommend ta all ſheep⸗ 
Wales, ny with breeding-flueks, gat te truſt 10 
t them, I have found very great advantage From having certain 
breadihs of eale-(eed, rye, and winter tares fawn early on the flyſt 
fiubbles that were gleared the preceding autumn; indeed, ſuppa- 
fing na failures, it is abſolutely neceflary ta have bas ſueh provi- 
ſion for the couples, by the time the lambs begin ta feed, as it will 
put them on agreatdcal faſterthanthe beft turnips that canbe given.“ 

Mr. Maero's ideas on the eultivatian of Turnips are eertainly 
replete with uſeful and practieal information, as much fo, we are af 
opinion, as ever appeared in print; our obſeryatians will there» 
fore be coneiſe, r. Macro is certainly right in cultivating 
Turnips on wo land, but we cannot think ſoil, of the deſcription 
he mentions, will produce them in any quantity to be of ſervice, 
either to the land by eating off, or pay experces by the Turnip or 
the future _ except the ſandy foils in Suffolk are let ches 
than they are in the North and Weſt parts of the kingdom, For 
we have never ſeen blowing ſands of 28. 6d. or 38. 6d. per acre, 
that would repay expeuſive cultivation, unleſs there was ſome 
peculiar advantage to the ſituation, with reſpe& to manure or 
other local circumſtances. | 

We beg leave alſo to difſent from Mr. Macro, when he calls 
ſand the moſt proper ſoil for Turnips, as we have generally found 
from practice and obſervation, that a braſhy limeſtone loam not 
too thin in the ſtaple, has produced Turnips, and the ſucceeding 
crops to more advantage than ſandy land of equal value. 

With reſpect to feeding Turnips off the land, the beſt method 
both for the ſheep and land is by means of hurdles, to be removed 
in part, in ſuch a manner that they may have them freſh every day; 
by this means they eat the Turnips clean, the land is regularly 
manured, and the ſheep tare — day alike, As many countries 
do not purſue this method, we think thoſe who do not, loſe a great 
part of the benefit belonging to the Turnip culture; and would by 
all means recommend the practice. In Turnip countries we pre- 
ſume the method of giving ſheep their feed every day is general; 
as ſuch we refer thoſe who want information to thoſe countries: a 
ſhepherd will remove a quantity of hurdles ſufficient to give 200 
ſheep their feed in an hour, 

urnips in their infant ſtate, are always in a precarious ſitua- 
tion with reſpe& to the fly or ſlug ; they will perhaps appear pru- 
miſing and in condition one day, and on the morrow be all 
deſtroyed, r. Vagg of Chiteompton, aſſured the public by 
advertiſement and other means of diſtributing information, that he 
was in poſſeſſion of an infallible receipt for the protection of young 
turnips from the fly, and that he would diſcover it to the public, 
provided a thouſand perſons mT ſubſeribe two guineas 2 3 
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AGRICULTURE, 


this we have been Informed was effected and the great and im- 
portant ſeeret was difplayed to the world ; which was nothing more 
than this, („ when the turnips are ſuſpeRted to be In danger from 
the fly or ſlug, cauſe a heavy roller to be drawn aver them in the 
me, repeating the ſame every night till you think them ſafe,” 

is remedy, if effectual, is caſily performed, and at a ſmall 
expence; and if Mr, Vagg is in poſſeſſion of the 20001, we 
give him joy! And ſhould our readers wiſh to know how he 
came by the ſecret, we beg leave to refer them to a Treatiſe on 
Agriculture, wrote in the year 1744, called Mopkxx Hus- 
BANDRY, 131, by William Ellis, who ſold the ſecret Mr. 
Vagg has — as his own legitimate offspring, and a number 
of others of equal importance, for no more than Two SH1LLINGS, 


SECT. XIII. POTATOES AND THEIR CUL- 
TIVATION., 


POTATOES are a root of ſuch ineſtimable value, as food for 
the human ſpecies and the brute, that in all probability ages to 
come will be amazed to think, how it was poſſible the inhabitants 
of this country could ever have ſubſiſted without them. They 
have been introduced into Britain upwards of two hundred years; 
the firſt century after they were known, (conſidering their preſent 
value) their general utility made a very flow progreſs indeed; to 
the inventive induſtry of the preſent age every praiſe is due which 
belongs to the cultivation of this uſeful root. 

Moſt kinds of ſoil (Riff clay excepted) will produce Potatoes ; 
a looſe ſandy loam ſeems the beſt adapted to grow them in large 
quantitics, and of good quality: rich black Joam will unqueſtion- 
ably yield the largeſt produce, and equally ſerviceable for cattle; 
but by no means pleaſant food for the table. As good information, 
ſanctioned by practice, is what we wiſh to communicate to the 

ublic, we truſt the following, extracted from the Bath Society 
— will prove highly acceptable. 
On the Culture of Potatoes by the Rev. H. J. Cloſe, Trimley Suffolk. 
, « THE following practical obſervations on the culture and uſe 
of Potatoes, will not, I hope, appear _ unintereſting. They 
are the reſult of various experiments made for five years ſuc- 
ceſſively on that valuable root, the growth of which cannot be too 
much encouraged. When the potatoe crop has been the only ob- 
fer in view, [ have adopted the following method with the greateſt 
ueeeſs, 

The land being well pulverized by two or three good hatrow- 
ings and ploughings, is then manured with Aftcen ot twenty cart- 
loads of — per acre, before it receives Its laſt earth. Then it 
is thrown on to what the Suffolk farmers call the french balk, which 
| narrow and deep ridge work, about fifteen inches from the 
centre of one ridge to the centre of the other. By this method 
of making the ſets fifteen ſquare Inches from each other, it will 
take eighteen buſhels to plant an acre; and the produce, If on a 

od mixed loamy foll, will amount tu three hundred buſhels, 
omen and children drop the ſets In the bottom of every furrow 
Afteen Inches apart z men follow, and cover them with large hoes, 
a foot In width, pulling the mould down ſo as to bury the ſets five 
Inches deep; they muſt recelve two or three hand-hoelings, and 
be kept free from weeds always obſerving to draw the earth as 
much as poſſible to the ſtems of the young plants, 

« 1 find, by repeated trials, the fArſt or ſecond week In April 
the moſt advantageous time ſor planting, In the end of September, 
vr the beginning of October, when the haulm becomes withered, 
they (ould be ploughed up with a "org double-breaſted plough, 

he workman muſt be eautſoned to ſet his plough very deep, that 
he may ſtrike below all the Potatoes, to avoid damaging the erop, 

© The women who plek them up, If not careful j attended to, 
will jeave many In the ground, which will prove detrimental to 
any ſucceeding korn, whether wheat of _ To avold which 
{Heohvenience; let the land be harrowed; and turn ſwine in to glean 
the few that may be left by their negligence: = | 
tt [f the Potatoes ate grown ds u preparation for wheat, 1 prefer 
having the rows two feet two inches from each other, hand-Hneing 
only the (pace from plant to plant IH each row | then — f 
fall furrow from the Infide of each tow by & common light 
lough i and afterwards, With a duuble-breafted plough with one 
— (plit the ridge formed by the Arft ploughing thoroughly to 
legt the Intervals, 

it [his work fhould not be done ton deep the Arft time; te avold 
burying the tender plants j but the laft earth fhauld be 1 hed 
as deep 64 peflible ; and the elufer the moyld Is thrown th the (ems 
of the plaiits, the mere advantagenus Tt will prove; Thus fifteen 
buſhels will plant an sere, and the produce will be about three 
hundred buſhels g but the land, by the furmer plaughinge, will 
he prepared to reevive ſved-Wheat (mmediately, and almoſt enſure 
plentiful erap, 

„The potatoe ſets ſhaulck be gut a week before planting, with 
one Of two eyes tu each, and the pleces not very (mall two buſhels 
of freſh Naked lime ſhould be fown aver the ſurface of the land 
as ſuon as planted, which will effectually prevent the attacks of 
the grub. The expence attending an acre of Potatoes well cultl- 


vated In the firſt method, ſuppoſing the rent twenty ſhillings, 
. tithe and town charges rather higher, (as In Suffolk) taking up 
and every thing Included, will be about fix pounds. In the luft 
method, it would be ſome what reduced, 

| 


ven ſhillin of three buſhels thus the one hundred and 
twenty ſaoks would amount to forty-two pounds but they are now 
ſo much cultivated, that to make a falr, and what may be termed 
a ſure eſtimate, they ſhould be valued ny as applicable to the 
feeding and fattening of cattle, I am convinced from experience 
that they are worth three ſhillings per ſack for theſe purpoſes, and 
then the produce would amount to eighteen pounds per acre, 

„They are excellent food for hogs ; roaſting po is never ſo 
moiſt and delicate as when fed with Potatoes, and killed from the 
barn-doors without any confinement. For bacon and hams, two 
buſhels of pea-meal ſhould be well incorporated with four buſhels 
of boiled Potatoes, which quantity will fat a hog of twelve ſtone, 
(fourteen pounds to the ſtone), Cows are particularly fond of 
them: half a buſhel at night, and the ſame proportion in the 
morning, with a ſmall quantity of hay, is ſufficient to keep three 
cows in full milk; they will yield as much and as ſweet butter as 
the beſt graſs. 

« In fattening cattle, I allow them all they will eat; a beaſt of 
about thirty-five ſtone will require a buſhel per day, but will fat. 
ten one-third ſooner than on turnips. The Potatoes ſhould be 
clean waſhed, and not given until they are dry. They do not re- 
quire boiling for any purpoſe but fattening hogs for bacon, or 
— 4 the latter eat them greedily, I — the champion 

otatoe to any ſort I ever cultivated, They do not anſwer ſo 
well for horſes and colts as I expected; (at leaſt they have not 
with me) though ſome other gentlemen have approved of them as 
ſubſtitutes for oats. 

« When predilections for old cuſtcms are ſubdued, I hope to 
ſee the Potatoe admitted in the conſtant courſe of crops, by every 
ſpirited huſbandman. The moſt beneficial effects will, I am cer. 
tain, accrue from ſuch a ſyſtem. The advantages in my neigh- 
bourhood are apparent; I cultivated, and fed my own children 
_= them, and my poorer neighbours ſenſibly followed the exam- 
ple. A great proportion of every cottager's garden is now occu- 
pied by this root, and it forms a principal part of their diet. Po- 
tatoes are cheap and excellent ſubſtitutes for peas in ſoups and 
broths, allowing double the quantity.” 

In addition to Mr. Cloſe's excellent and inſtruQive leſſon, we 
ſhall give Mr. Joſeph Wimpey's account of the culture of Pota- 
toes, ! the eaſieſt and moſt ceconumical means, as communicated 
to the Secretary of the Bath Society; vide Vol. V. page 27. 
Since the potatoe has been in univerſal demand for the food 
of cattle, as well as of families, their culture hath become an 
object of general attention and regard. Men of every claſs, from 
the princely owner of a palace to the meaneſt cottager, have 
exerted their ſkill In attempting to improve It both In quantity of 
produce and in goodneſs, 

In examining ſome of thoſe accounts, the writer hath been 
much ſurpriſed to find their culture had been attended with ſuch 
enormous expence even as far, If he remembers right, as 141: or 
181. per acre. 'This put him upon conſidering If a leſs operoſe and 
more economical method might not be practicable, y Which, 
though the quantity of produce might be conſiderably inferlor, yet 
the nett protit might be ſuperlor, and that In no ſmall degree, all 
things conſidered, 

In —— of theſe Ideas, the writer the two laſt years adopted 
the fol ping method, which fully anſwered his expectatlon; the 
partleulars of which, contalning an exact account of the expences, 
quantity of produce, the amount of the erop at « certain price 

r buſhel; and laſtly, the nett profit of two ſtatute acres of land 

4 i In the year 1 180, $ a8 follows, 

In Dee; 1987, two ſtatute acres were ploighed up and la 
rough through the winter, The February following, the grown 
was well dragged; forty cart loads of long dung were then equally 
ſpread upon the ſame, und 1 vighed in. The begin- 
mung of April, furtows were drawn the lengthWiy of the field 
with a duuble eg hy at about two feet eight Inehes 
diſtanee one from the other, In Which the potate ſets Were drop= 
ped by hand, at the diſtance of From 1 tc 14 16 lhehes, which 
Were euvered by ſplitting the ridges with the fame double: breaſt: 
6d out, throwing une half of the mould to the right hand, the 
vther half to the left; and by that means Forming a Fldge over each 
rank of fete, and Rar a deep furrow in uy nlerval, Ih this 
fituation (ney eontinued HI] the fets had Chet five of e Inches. - 

tt f that time the weeds bigan te appear In great abundance, 
A fmall eummon 666: wheel pluugh was "on fot ty work as Avar 
geh fide 6 ad rank of potatoes a8 eould be Without damage 
the plants, This operation raifed qi ridges In the Inter vale 

h 


« have — — fold the greateſt part of my _ for (vo. 
per (av 


between the row. Tn this Rate It continued watll the weeds began 
to advance again In thelr growth, The double-breafted plough 
was then fot t@ work again, going vp the me of one raw, And 
down another, by which pers r dy of the plants were 
completely earthed up; and before freſh weeds egyld vegetate, the 
luxurlance of the greens was ſuch as ta completely cover the In- 
tervals; that the whole ſurface of the fleld had one uniform 
2 In this (Ituation they continued till about the a0 th 
of OR, when the greens belng moſtly decayed, and the weather 
very fine, they were begun to be taken up in the following man- 
ner t a ſtrong plough was ſet deep enough to work below the bed 
of the roots, with which the ploughman goes up one row and _ 
| a 
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the roots Up to the furſnes. Women, boys, and 

girls follow the plough and plekehem up In baſkets as faſt as they 
are turned out, A palt of drags with long tines are drawn over 
the ground after It has been ploked, by which many 2 ht 
up to the ſurface, which had eſcaped the plekers. hen fi 
le field has been gone over In this manner, we then give it a 
clean ploughing and harrowing, by which means very few roots 
eſcape. L the whole operation is completely |" through, 
and the land left in the moſt perfect condition for the immediate 
jon of a crop of wheat. 

« An exact aecbunt of the produce, expence, and nett profit of 
two ſtatute acres planted with potatoes in manner aforeſaid, Pro- 
duce 150 buſhels; tithe paid In kind dedudted, ſay 75 buſhels, 
leaves bog; which at ts. per buſhel, or three ſhillings per ſack, 
amounts to Wh 


1.33 15 © 


turning 


EXPENCES, 
A clean ploughing in winter 


% „ CS 
Dre In in ebruary t 0 3 0 
1024 of long dung, arid catriage . 4 © © 
boring ditto t e dd Wn 
Floughing in — SS = $$ $4 28 12 0 
Striking turrows with double-plough . 0 6 © 
Planting and cutting potatoes EE 
Covering them with ouble-plough + % Ta. 
Sets 1 ack at 38. 777 = 3% £> Wd I. 0 
Plou fing intervals from the rows , . . © 8 0 
Farthing up the plants JV 0 6 0 
Taking them up, ploughing up, 
drawing home, ſtacking &c. 6 » 1 10 © 
3 horſes, man, and boy g days 
One man, one woman five days . © 7 6 
Boys and Girls Lo CST ST 45 6 ES. 
A year's rent EE #3 20S SS 3-064 3 ns 
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Nett rofit on 4 dcres e . 
e or tol. 48. tofd. per aere. 3 


« But to do juſtice to the experiment, the ſucceeding erop of 
wheat ſhould be charged with at leaft 41. and that ſum added tu the 
nett profit would amount then to 121. 36. 164d, per acre, for it 
would have coft fo much at leaft to have brought the barley ſtub- 


2 fo perfect a tilth and fertile condition u the potatoes left 


« It may be very to obſerve, however, that the culture 
of potatoes for ſale, ly cannot be extended much further, 
In many at leaſt, the markets being already overſtocked, 


rod the price fallen, ſeemingly more in tlon than the increaſe 

in _ Three or four years fine, the eurrent price of po- 

tatoes In this neighbourhood was 64, per ſack, and often more; 

ſometimes as high as 12s. Laſt year I ſold forme for 48. 6d, none 

for above 38. and at preſent I have little proſpect of diſpoſing of 

— f ſhall have to ſpare of the above quantity, even at thoſe 
prices. 

4 Hence It becomes n queſtion of very conflderable Importance, 
what is the real and Intrinfle value of this rovt to the grower 
when applied to feeding of his own ſſoek, from the time of taking 
i up to the time of planting, ſay from October w Muy following 
that le, ſeven months out of the twelve? If this (ould be found 
to anſwer In any deſirable d the farmer might with ſafety 
eultivate ay many as he could eonſume with advantage, witholit 
paging upon a market, which, by means of an exrerdingly 
extended euſtlvatlop, 1s become very previrious, Add tu als, 
the pututve In Itſelf In a periſhable commodity, and whenever lo 
well kept muſt be diſpoſed of In about eight Months, of It Will 


NNN ee inthe winter 1 ting if 
er the 0 "the winter, 1 ink fk it was to be 
follywetl by u ſeeonrd — e nr, and the land thrown up inte 
Bury nar ridges by one bout of the plough, ot by the dvuble: 
breaſted plough, he land would be much more effectuaſſy expoſerl 
wo the Influence bf the atmoſphere, and the Improvement much 
amy In propertiony than a half ploughlng would' amount ty, 
ing only an addition of Gy: ty the expenee f the winter being the 
ſesfun when the ow \ prineiples defeend maſt eupiuuſly t6 
Impregnate he earth; | fhould obſerve, Ih ene wp the 
Whitey We always take out the eoulter, Whi would ut and 
damage g great many of them; but In this way the bufinefs J 
performed without the left injury g as 8 provfef which, 1 dld 
Wt ve ang root that was gt all vt by ih lovigh, 

„ My I. In adopting this partievtar wethod of eul⸗ 
vation was not obtaining the largeſt quantity of odyee puf- 
ible, but rather, the largeſt that I Vs ut e with 
Ing, amellorniing, and Improving the fall his = my 
rt and principal © oh and Tape u mare offh wal methnd le 
nt eaſy ts be found, Hud the largeſt 5 of produce been 
88 thing almed at, the number of rows might have been 
doubled, and Inflead "Ir Inches, 16 4 might have been 
taken, The produce In that caſe, doubtleſy would have been 
much more con 


rable, but 
much more confiderable, but then the land would have loft ul th 


« Sine wrltng — Thave had the pleafureof reading the | 
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learned Dr. Anderfon's very valuable treatife on this artiele. The 
t accuracy and preeifion with which his experiments are con- 

Red, are very ſingular and curious, and hls ſubſequent obſerva- 
tions and conelufians not leſs Inſtructive and uſeful than they are 
ingenious and entertaining, Hisdiſcovery, that the acreable produce 
is in a great meaſure in proportion to the quantity (weight) of ſets - 
of bulbs planted, {contrary to whatobtains in many other articles) is, 

haps one of the moſt important diſcoveries of the preſent age, 
and I muſt add, I have the ſatis faction of ſeeing it in a great meaſure 
confirmed by my own practiee in the foregoing account, by which 
it appears, that I planted fifteen ſacks of ſetts in two ſtatute acres of 
land; about a third more than I ever allowed before, and I believe 
than is commonly uſed, The increaſe of produce was not only in 
proportion to the increaſed quantity of ſetts by meaſure, but alſo in 
the ſize and fair r- of the bulbs, which, indeed, were ſo 
much improved, that I could not help heſitating for a good while, 
if ſome miſtake had not been committed in the ſorts planted, which 
I could by no means account for. 

«Two of the forts I planted were produced by a friend in London 
two years before, aud were ſald to be the forts moſt in demand in 
that market. One of them was the kidney fort deſcribed by the 
DoRor, and I think one of the beſt kinds yet known for the table, 
The other was a round, white, fair potatoe, the name of which I 
never learnt, but it was a very good one. The firſt year of 

anting, the produce exactly correſponded with the ſetts, but the 

econd, that rata was ſo much improved as quite to 
confound my judgment. This pleaſing amendment can be im- 
uted to — elſe but the weight and ſize of the ſetts planted. 

n this I was rather particular, ſuffering in general none to be 

anted lefs than a large pullet's egg; the larger ſizes were cut 
into two, and the largeſt into four pieces. 

« For ſome three or fout x 17 I have alſo made ſome trials 
of tailing potatoes from ſeed. The events of my trials differ con- 
fiderably from thoſe of the ingenious Doctor. The firſt year I had * 
ſome bulbs as large as a pullet's egg, but I did not then remark 
any variety of ſorts. he largeſt of theſe were preſerved, and 
planted the following April, The October following they we 
carefully dug up, and were as large in general as thoſe produc 
from old bulbs; many of them from half a pound to a pound an 

wards, Among theſe, very contrary to what happened to the 
Hocker in his experiments, there were not leſs than five or ſix diffe- 
rent ſpecies, moſt of them totally different, not only from the pa- 
rent ſtocks, from which the ſeeds were obtained, but alſo from 
every other ſpreles I had ever ſeen, or have to this hour, The 
were of different colours, figures, and texture, Some a ſmoot 

ellowifh white, forme a duſky brown, ſome a reddifh brown, 

me had a rough ſkin, forme ſmooth, ſome diſtinet fingle bulbs, 
of a regular (ſhape, others a eongerles of bulbs from 6 to to 
or 12, connected together by a kind of neck, =; a maſs, 
fornetimes nearly as big as a half. peek meaſure. But there was 
one ſpecies which far exceeded all the reſt in beauty, many of 
them were as big as a gooſe's egg, a fine clear Month (kin of u yel- 
lowifh white, finely-puunced with ſmall erlmſon ſpots, the com- 
plexlon beautiful, and the ſubſtance as good d ever 1 taſted, 

The bulbs which produced the ſeeds of which the above varle- 
tles were obtalned, were of two very different ſpeeles; but no 
more than two. One was an oblong white potatoes uf no very 
common ſhape, Myny of mem were gibbyus at each end, con- 
ne ted by a part much ſmaller In the middle, à good family potatoe, 
The ther Was of « browniſh red aher finely matbled on the 
Inge With a erimſon purple 4 a very fine Juley potatoe, much in 
We in this country for Feedin hogh put little valued for Farnil 
uſe; These tw ci are all 1 had at that tine; from whit 
the apples Which produced the ſeeds Wers protiſeucuſly gathered 
In the ſame eld, and ſow together in the fame _ | 

it The Doctor (bets ty duubt if the ſexual (yer of Lingus 
kes place in the propagation of new Vatleties i this uſeful cp 
but It ſems very veftaſn from the above account; that varſelſes & 
them are attaliable from feed, and that molt ruhably by the blof= 
furs of fone plants being Inpregnated With the male duſt of 
others, fimilar to what Happens © the whole tribe of eabbages 
carrots, parfnlps, beets, Ke. If this be not admitted; we mult 
have recourſe for a folution ts / variarient 11 the primitive 
funfs of the 9 whieh js nut c aaa more linprobables 
Wt perhaps mob nachteile and Irreeoetiable 40 the prigeiples 
of Wung lle 9 Nuthing een be more eerfaln — that the 
moſt minute variation muſt have had 4 pre- nf 0 eumpe⸗ 
twrt iu Is prodiietion j atherwiſe It una voldabily fallows that an 

Q ny be produced and ent without any eaves af all, whish 
[Iv abfurd and Impoſſible, 

What the fade e the d\ſtem ane ewrl 
in 1 think very juſt, That It is meuy uecaſlanes by 
d\ffenipered food; I have not the leaſt doubt, Haw the ſued bes 
edmes vitlated and corrupt le mug | pany which perhaps ad. 
mite of no fati»fatory folutlhun, There are many other ways, 1 
apprehend, by which both animals and vegetables that are roby 
and healthy during one part of thelr exiſtence, become diſtem= 
pered, and even thelr famina vitlated, the remainder, befides he- 
rr or what they may acquire by ute ien. 

„The ſmut in wheat, I have long been of opinlon, Ie generated 
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by a very wet ſeaſon happening during the time of Its belng in 
blofſoin, This I eſteem the cauſe and origin of the diſeaſe; but 
I am well affured it may be, and often Is propagated and continued 
by uling the corn thus vitlated for feed, In like manner, I appre- 
end, the putatoe, and perhaps every other kind of vegetable, 
though originally of the moſt firm and petfect ſtamina, may, by an 
* alr, confurning blights, or a combination of unſuſ= 
peed raves eg-vperathy gather, vitlate the original ſtamina, 
and Induce Imbeellity and a diſtempered conſtitution, which may 
be propagated through all ſucceeding generations, 

«The pureſt and beſt means of guarding againſt and preventing 
this evil; Is to follow the advice glven by the wh __ Doe» 
tor, which Is to ſele&t for ſeed the largeſt; faireſt, ſuunde ſt, and beſt 
evmplexloned bulbs; by which means you will moſt probably 
vold thoſe that may be Infetted with this deſtrufive malady, 

he Doctor hath truly obſerved, that the eutled are always of an 
infetlar fizez to which 1 will add, they ate alſo of fo un wah 
an aſpect, that an eve of modern diſeertiment will ealily diſtingui 
thein from thoſe that are ſound; Let the ſeed be judielouſly 
choſen, and planted in the moſt * ſenſun, there will then be 
very littſe reaſon to fear u profitable erop of -7 ſnd potatoes, 

2 a defirable tte, If managed aceurding to the directions in the 

Fmef pft, 

tt Ie with pratitude for the Many marks of apptobation 
ennferred un me by your very trfpectable Buelety, 1 buy leave ts 
Feeummentd this ty telt &:mliderition; 

Ani am, Sir, 
Wh great Fele et and eſſeem, 

A Back ampting bur obige humble fervant 

Nov. ie, 158g, Geb WIMPLY," 


In the above letter of My, Wimpey we find his Je ge ta be eon- 
funant with thoſe of Dr, Anderſon, which arc, that the diſeaſe cal. 
led the % In potatoes, ariſes from the diflempered ſeed, that the 
ſtamina is vitiated in hereditary ſucceſlion, and that the ſmut 
in wheat Is generated from the LS eauſe, In this we muſt be 
leave to differ from Mr. Wimpey and the Doctor, as the experi» 
ment of an agricultural writer, in Sect, III. clearly demonſtrates 
this opinion to be erroneous, 

With refpc& to the curl in potatoes, the Doctor recommendy 
the choice of good ſeeds or ſetts, as tending to prevent this evil ; 
but experience does not prove this; though we agree with the 
Doctor that it is good management upon all occaſions to ſeleR the 
beſt ſceds or ſetts, In our opinion, however, there is no means 
of preventing this malady, and our ideas on this ſubje& are per- 
ſectly in uniſon with thoſe of the writer above alluded to, and 
who accounts for this phanomenon on the moſt rational principles 
that can pyſſibly be x a] 

In this S:Qion we (hall alſo introduce an account of the uſe of 
Potatoes in feeding cattle, by Mr, 2 Bywell, of Aglethorp, 
Yorkſhire, Vide Annals of Agriculture, Vol. I. page 402+ 

Uſe of Potatoes in feeding Cattle, 

« Four pecks, cight quarts to the peck, are ſufficient for a 
large beaſt, with a little hay for 24 hours; they are ſuperior to 
turnips 1 by one third, both uſed in equal time. They 
are given to milch cows with great advantage, and are healthy 
fodder. They are very good for draught horſes, to give them half 
a peck a day with hay; I never had my horſes in ſo good condition 
as when fed with Pot woes; they are a certain remedy to a horſe 
with ſwelled legs, or out of condition (in other caſes and difor- 
ders inwardly one peck a day) they are accounted good for hun- 
ters the day after they have had a ſevere run, to give them eight or 
ten large potatoes. The number of buſhels of potatoes _=—_ on 
one acre are, upon an average, 360. I give them to cattle raw as 


taken out of the ground. 
« ], BYVWELL.“ 


The uſe of potatoes in ſeeding cattle is further confirmed by 
John Kirby, Eſq. of Ipſwich, as appears from Mr. Young's An- 
nals, Vol, I. page 285. 

« Not having any cluſter of potatoes of my own, I bought ſome 
of a neighbour to try them in hurſe-feeding, and from the reſult, 
prefer them to cartots. They wete given raw, but waſhed, to ſad- 
dle-horſes, each having a peck a day, and no oats whatever, The 
hotſes were worked moderately, the ſame as on oats, did theit work 
vety well, and were in good order, At firſt they ſcoured, but it ſoon 
went off, and did no more than keep theilt bodies gently open. 

© To afcettain from this trial the value of the potatoes, that of 
oats will decide it; reckoning half a peck of vats day to be equal 
feeding, and the price 16s, 4 quarter, the value of the potatoes 
will be 18, a buſhel,” 

l { of Potatoet in Diſtillation, 

Doctor JAMts ANbtagoN, by hls Lngenious experiments, has 

ſuceefefully difiiled Potatoes, and drawn from 74 pounds Welght 

of that root a gallon of pure fplrlt eonflderably above proof, and 
quart of a weaker kind a good deal below proof, This was,” 
6 6bfyrves, 4 the fineft and moſt agreeable vinous ſplelt ! oee 

„ In taſte It refornbled very fie brandy; but wds more jrilld 

an any brandy 1 ever taſted; and had u certalh kind of coolneſs 
Apen the palate peevullar to Itſelf.“ | 
he following le an abridged aveount of the proveſy, The 


Potatoes were firſt boiled till they carne to a pulpy Nate, they 
bruiſed and made to paſs through a ſtralt riddle along With ſome 
freſh water! the ſkins, being by this means ſeparated, were tian 
away, The pulp was then mixed with cold water, till the whole 
amounted to about 26 gallons; this, when In a proper heat, hag 
ſome yealt put to It, as for brewing, In the ſpace of ten or twelw 
hours a fermentatlun began, which continued twelve hours, ang 
then abated, I warmed It a little, but In valng then irre (4 
briſkly, which had the deſired effect; as the fermentation was re. 
hewed by that means, I uſed the ſame means every day, und | 
fermented a fortnight, and then ſlapped, [The lyuors hayi 
why a ſight acidity, It was put Into the III, and Mirred 111] f 
bolled j the MII] head was then put on; It was then dI(Mlled with 
due eautlon, and produced the valuable ſpirit befurementluned, 
To make 4 em Hoetatees. 

Holl Potatoes of the mealy fort till they are thoroughl, 
ſoft, ſkin and maſh them very ſmooth, and put as much ht 
watet as will make the maſh of the conſiſtency of ehmmon bent 
Yeaſt, but nut thicker. Add to every pound of Potatues twg 
bunces of coarſe ſiigar of trencle, and when juſt warm Mir in 
for every pound of Potatoes two ſpoonfuls of Yeaſt, keep it 
warm till it has done fermentlug, and in 34 hours It may be 
uſed, A pound of Potatoes will make Hear & quart of Vea, 
and when made Will keep three months Lay your bread ele 
hours before you cake It, 

| have feveral times tried this receipt In a Ward froft when Yu! 
was fearee, and found It to anſwer the purpofe fo well, as Aut ig 
be able to diſtinguiſh the bread made From the one 6f the wther, 
This is an Invention of material eanfequence t6 thoſe who bake 
and brew In thelr own houſes, and tends ts thew the wallmiied 


uſe of Potatons, 
ECT. XIV, CARROTS AND THEIR 
| CULTIVATION, 

CARROTS were introduced into this kingdom by the le. 
mings, In the reign of queen Elizabeth, and firſt fown about 
Sandwich In Kent, There are two or three forts of this plant 
cultivated for the uſe of the kitchen; and theſe are ſown at ſeveral 
different ſeaſons of the year, to afford a ſupply of young roots, in 
all ſeaſuns, for the table, 

The cultivation of Carrots is lately become a conſiderable 
branch of agriculture, For this purpoſe the ground ſhould be 
ploughed early, before the winter begins, that the froſt may mellow 
the ſoil, and well dunged. "The ſeed ſhould be ſown in March or 
April, ſeparating it firſt by paſſing it through a fine chaff-ſieve, 
Four pounds of feed are ſufficient for an acre, In about ſeven of 
eight weeks they are fit for hoeing, and in a fortnight after they 
ſhould be harrowed, which is done without injury to the Carrnt 

lants, Mr. Billing, an ivgenious farmer in Norfolk, obtained 

rom twenty acres and a halfof land, of different ſoils, and differently 
prepared, five hundred and ten loads of Carrots, which, as ex- 
perience led him to conclude, were equal in uſe and effect ton 
thouſand loads of turnips, or three hundred loads of hay. Some 
of them meaſured two feet long, and from twelve to fourteen 
inches round, 

The ſeaſon for drawing Carrots is a little after Michaelmas; 
and the beſt method of drawing them is by breaking the ground 
about fix inches deep, with a tuur-pronged fork ; though Mr. 
Billing has plowed them up with a narrow ſhared wheel-plough, 
without injury, and the ſtock was turned into the ground to feed 
on them without any farther preparation, Cows, ſheep, horſes, 
and hogs, become, by uſe, fond of Carrots, and are greatly 
nouriſhed by them, See Billing's Account of the Culture of 
Carrots, 1775. 8vo, 

In order to preſerve Carrots for uſe all winter, they are to be 
dug up in the beginning of November, and laid in a dry place in 
ſand ; and theſe roots being planted again in February will ripen 
ſeeds in Auguſt for ſucceeding crops: the longeſt and ſtraighteſt 
roots are to be choſen for this purpoſe, "ue 

Carrots, as food for cattle, have been ſucceſsfully cultivated in the 
county of Suffolk and others adjoining, We ſhall therefore pre- 
ſent the following account of the culture of Carrots as related 

Ina Letter ts the Bath Sactety, by John Kirby, Eſq, 

« The ſull proper for the cultivation of this uſeful rot is a ſandy 
loam, of about ſeven of eight ſhillings per acre; that on which [ 
have uſually grown them is of a ſharper nature, and not ſo valus- 
ble. I have variouſly ſown them after turnips, ſummer-land bat- 
ley, and peas ſet upon a rye-gruſs ley; the erop upon the Arſt has 

enerally been moſt produdtive; next to that 1 ſhould prefer the 
atter, In the flrſt Inſtance we feed uf the turnips by the oe 
ning of February, and then lay the land up on ſtall balks of fur- 
rows, In which ſtate It remalns until the ſecond week in March, 
when It Is harruwed down, double-furrowed to the depth of about 
twelve Inches, and the ſeed fuwn thereon, at the fate of four 
pounds and an half to the dere. As ſbon as the plants appear alf 
nelly, they are fot out With a fmall hue, at the diſtance of fle 
Inches from each other! they are afterwards hood twee more At 
d\Ferent times, gecurding as the erop ſeems to require Its and t 
Ie not Unuſual ty Harra them between the hoelngs, which does 1 
InJuty to the root, and frequently ſaves the expenee of a third * 

l $' 
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ing! for theſe three heelngs, | commonly pay from fifteen to eigh- 
teen (hillIngs per gere. 

„ When Carrots are Intended to be ſown after peas, I uſually 

gugh the Ruble as ſoon as the harveſt le over, In order that the 
and may purge Itſelf of weeds In December It Is lald up in (mall 
balks to-recelve the benefit of the froſts? In February It Is har- 
rwed down, and manuted at the rate of teen loads per acre 
the manure f ploughed in tn the depth of about four Inches; at 
in the middle of Mareh the land Is double furruwech, and the ſued 
ben. By putſulng this method; the maniite les In the centre of 
the foll, and not only affords novrſſhment and ſupport to the Car- 
rot In Its perpendleuiar progrefe, but renders It eafy tn be turned 
up by g ſingle ploughing, and e promotes the growth of the 

eeeding erop of barley, With this erp I yſually lay down the 
land with rye-groſs, In which ſtate It remains for two years befure 
It 1s gain ploughed up, and ſometimes longer, 

„ The Garrota bong ft to take up, 1 put them out to my la- 
bourers, ſome times by the gere, and ſometimes by the load, con- 
talnlng forty buſhels ! for the former, If a good eropy, 1 pay for 
taking up 4nd A ten (hill ings and a- pe nee per dere For the 
latter, Frum one (Hil to one w—_ and tech peree per load, 
taking particular care of the tops, hieß are equally valuable with 
the routs for ewe, ſheep, and (wine: Aﬀex the Carrots ate taken 
up, 1 lay tem in an out-houſe, and ever them well with raw, 
t guard them againit the Froſt, though It Is not unuſual for ſurne 
farmers % let them continue in the ground until they are wanted, 
which |s leſs 3 and the weather muſt be extremely fs: 
vere io injure the erown of the root, which Is more hardy than 
elther a turnip of potatoes, There de only one —_— ts whieh 
this praftiee appears ty be liable, vis. that of the ground being 
fometines rendered too hard by the froft to admit of their being 
taken up ( but this may eaffly be @bvlated, by a little care and at- 
tention In the grower, 

„ Refpefting the welght of an gere of Carrots, I confeſs my 
eurloſity has not yet extended fo far as to determine that point | 

but av fn "ne I uſually grow from 200 to goo buſhels per 
acre, which wo vll at fix pence per buſhel, 
JOHN KIRBY," 

As further Ituſtratſon of this ſubje&t, we ſhall ſubjuin the 
following extract of a letter from the Bath Papers, Vol. V. page 
239, on 


THE ADVANTAGE OF CARROTS AS FOOD 
FOR CATTLE, | 


By Ma. CARS Oxtuy, 


« ABOUT an gere of my bean-flel4 I have applied, as a win- 
ter vegetable, to Carrots; The product with fo little ploughing and 
no manure, has been, on an average, only about 400 buſhels per 
tere. I am however ſenſible they will amply repay every expence 
of the ſneff culture ; and ſhould, from their extenſive utility, on 
found, deep, and friable land, be every where attempted. Mine, 
in general, is far from being their proper ſuil, I ſow in March, 
or April, hoe three times; harrow after each hoeing ; have ſome 
times left them in the land till after Chriſtmas, and taken them 
up as wanted ; but lately have taken them up in October, in dry 
days, put them direAly into ſmall ypright cocks of ten buſhels 
each, entirely covered, with the tops cut off; they /hus appear to 
dry better than in any other mode; and, with very little loſs, to 
bear the weather, If, after being thus dried, they are carried into 
any barn, or ſhed, it will be better, if in large quantities, through 
the hazard of heating, not to pack them cleſe, but rather throw 
them promiſcuouſly into Reade, with a little ſtraw over them. 
Some of my neighbours, who have been induced by me to try them, 
on a rather larger ſcale, with freer culture, and freſher ſoil, have 
raiſed from ſix to nine hundred buſhels per acre, and applied them 
more profitably, as well as more generally, than any other winter 
herbage, to deer, ſheepy bullocks, cows, and horſes. At the loweſt 
calculation they are, from our little trials, eſteemed to exceed tur- 
nips in value one third, as to quantity of feed ; but are far ſuperior 
in what ariſes from convenience. For the ſtable, where to us they 
ſeem to be a per ſect ſubſtitute of corn for all horſes, at leaſt not uſed 
"ang quien work; and partially ſo, with corn, for thoſe that are, 

* + evinparifon (tilths for each alike) betwixt the produce and 
value of an gere of oats, and one of Carrots, one buſhel of the lat- 
ter preſumed equal to one peck of the former j and each eſtimated 
it ſix-petice, will, I eonjecture, ſtand thus 


One Acre of Oats, Dr. 
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406 buſhels of Carrots, at 64, por buſbel , 4 4 „ 1 & 6 

Dedutt , 4 „ 3 14 4 

Nutt profit , , 6 7 7 

Nett profit vaty 119 9 

Fageſv on Carrots „ £2 Tur 


4 When perfectly dry; no waſhing of the Carrots Je, In general, 
neveſſary for any eattle, exeept horſes Fegn/ar/y ke pt in the Mable, 
This Is undoubtedly u little additional trouble and experee; We 
ſow in March, If the weather cane div; it will be forme 
weeks before this plant appears, and 1 very delicate, us ty make 
the Att Hoeing; of Father weeding, which wilt he as early as 
their Nfength admits, extremely tedinus and troubleſirne: Th 
about a — thelr tot wil be ſeffhetentiy Band tr beat hats 
rum ing; by Which thelf growth will be promited, and the land 
eleaned « and the treading of the horſes will not Hurt the plants: 
In about a fortnight more the feennd Melt, t (ot them wut af 
fix ineſhes fügte, Will follows and a Freon harrowing ; the third, 
If at all neeettarys juſt ge the (ate of the Fill and proach of weeds 
may une | Wy 44 £0 the Carre, their eee b+ drawn 
from 4 bed ſh much deeper than that of weeds, 44 not to be af all 
Injured in their progrefs, though difgy ined, fn er appearances 
by (yeh company: = 

„ eh ave My trivial attempts, on 4 few acres, in agriculture z 
t the adventiuers in it, on @ large senke, | lane, up, Wh lume- 
what of veneration, as the beſt fb}: &ts of the (hate, and the firſt 
friends of man ; but which in this kingdom, as the ſource of all 
permanent manultacture, and fulr commerve, infiead of receiving 
every political encouragement, 1s burdened with every oppreſſion 
that the ſpirit of man paly can deviſe, the cunning of trade do- 
mand, and the intereſt of corruption ſupport ; and conſequently 
the large capitals ſeduced into every ſpeculation and purſuit, ex- 
cept that which promiſes an ampler and finer, though flower re- 
turn, and far more congenial with that habit of patient induſtry, 
and exact ceconomy, to which alone wealth ſhould appertain, the 

fe cultivation of our ſoll. A fourth, probably; uf this iſland 
nearly waſte ; wanting only an encouraged cultivation to afford 
employment and comfort to that numerous poor, which the nanu- 
facturer rears for the landholder, under a rate of two millions per 
ann, to ſuſtain; and which remains a mark of more barbarous 
folly in this refined age of arte, manufactures, and commerce, 
than of tyranny in that groſs one, when feudal dignity demanded 
ſuch a range for its ſavage chace, 

« What does a kingdom merit, that preſuming to take the lead 
in wiſdom amongſt the nations of the earth, yet, for want of the 
moſt obvious exertlons of benevolence, in the public encouragement 
of rural induſtry, ſpurns at the very means that Providence offers 
for its peaceable greatneſ at home; and madly thinks of gaining 
power and commerce, and preſerving its freedom, bv ſquandering 
wealth and population in the acquirement of dominion, abroad 
thus placing itſelf in a ſtate of conſtant jealouſy and fear with one— 
half of the world, and counteraQing the very advantages of that 
commerce it would thus violently enſure, by the enormous bur- 
dens, eſſential at all times to guard againſt, and frequently to ſup- 
port the wars reſulting neceffarily from ſuch miſtaken policy ? 

am, Sir, 
Your obedient Servant, 
Stifted-Hall, near Braintree, CHARLES ONLEY." 


The foil on which Carrots grow to moſt advantage is a ſandy 
loam, of conſiderable depth, and to plant them on ſoil where they 
cannot ſtrike downward, forn ouriſhmment, is throwing away labour 
and expence to little purpoſe. From the colleQed opinions of 
thoſe who have cultivated Carrots as food for cattle, they ſeem to 
poſſeſs more nutriment than any other foot propagated for that pur- 
poſe, particulatly for horſes ; that 40 buſhels will maintain fix 
working horſes u week, —_—y them hay, anch that half the quan- 
tity of hay uſually given when horſes ate fed on vats, Will be fuf= 
fleſent. Oxen ate fed with Carrots quicker than with either tur- 
nps of 2 72 they Ineteaſe milk In dalty coe, and contrary tu 
eubbage of turnips, make butter fweet and of a fine favour the 
quantity neceſſary for a cow that gives milk, is Half 4 peek at 
night and the fame in the Morning i and With this quantity of 
Carrots, and good freſh firaw, they will be kept in better orders 
and produce More milk, fu erlor In goodneſs to cows Fed with the 
beſt hay, yheep are l|kewſſe very fond of Carrots, for which they 
are eſteemed a very wholeſome fo0d, 


SECT. XV.\\ROO''S AND PLANTS NOT IN 
GENERAL CULTIVATION, 
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the Cape of Gond Hope, It is a very hardy plant, enduring the 
winter at leaſt as well If not better than brocoli, It Is found a 
moſt valuable acquiſition to the kitchen garden i and may be in- 
8 with advantage by the farmer as an article of fodder for 

8s HOOK, 


We ſhall preſent our readers with the following account of the 


culture and management of this plant, extracted from a letter ad- 


dreſſed to the Bath ſociety; by Thomas Brovanron, Eſq. of 


T werton. . 

„% have not been able to aſcertain in what country the Tur» 
nip Cabbage was firſt produced, but am informed that it is very 
common in Holland, and at the Cape of Good Hope, It has cery 
tainly been known in Britain many years, though not generally, 
M111 x does not notice jt, but it is particularly mentioned in 
the liſt of excellent plants at the end of the octavo edition of 
« Every Man his own Gardener,” by MA w and others, publiſh- 
ed in 1986 ; and is there eſpecially diſtinguiſhed from the turni 
ronted Cabbage, to which it bears little or no reſemblance to the 
Cabbage tribe than to the turnip, whereas the Ruota- Bagn, from 

he Niyht vequaintance 1 have with it, appears to be more nearly 
lied to the dun ; 

„ The beſt Kall for ſwing for the n appears tu me tu be 
the end of May, or beginning of June. hough wii ever ſo 
curly, 1 never ſaw on run the ſame ſummer; indeed 1 have ſown 
in Auguſt at the eauliflower ſeaſon; and the 1141 
bver the Following lummer, anch not run till the feronch ſpring, 
Whieh Js eertalinly ea very uncommon property. 

„Wich teſpest to the management of the plants, they require 
nearly the fame treatment as broeeli, TH kepatch to tranſplanting 
diflafiee, Ke. They ate uſually mult efteeimed When young and 
abut the ſiee of 4 Moderate garden turrlp 3 thafe fawn IH J une 
Will eontinue £964 all the winter: The bulb mull he HNiipped very 
elean 6f its thisk fibrous rind after whith It may be treated as a 
turnſp: The fprove er erewn is very gud, but efpeeially In the 
fpring, when they begin ia run: I thuuld Imagine from the Fe: 
Markable (weetnefs of the bulb, that it is more AutFItiOus than the 
eammon turnip, The largeft bulb 1 have meaſured was twenty: 
three inches In elreumferenes, . 

„ak vp @ plant In February laft, which was ſown the Au- 
pul twelve-month before 4 which, when 2 of Its ſſbrpus 
but, Welghed about twelve pounds 3 the bulb was eonfſiderably 
elongated; and meaſured nineteen inches In elreumſerenee, and 
twelve from the baſe of the bulb to the top uf it 4 it had thrown 
viit forty-lIx lateral ſpruuts, 

uM i plants Nod the winter of 1785, which was a very wow 
one; When all WIr were deſtrüpeil. It has been fülpetz 
by fürmets that the toughneſs of the find would form an ſuſut⸗ 
miountable ohſection to tem; as fodder for theep z but 1 have this 
inter had politive = to the contrary; 1 have given many of 
the twigheſt anch oldeſt to my ſſieepz Which not — pe netrated 
through the ent; but even devoured the greateſt part of it; 

tt 1 06 not know Where the feed Is to be procured n any guat 


tity; I propels ts fave a great deal this fpring, if the feafuri theuld 


be FAyOUrable: 
amy Rr, 
| Your very humble frrvant 
Fwertsn, March 19, 1598: OMA HOUGHTON," 


"The fullowing fhopt letter by Bir ANN YOR, Bart: ty 
0 1 af the Hath Boelety is a further prove uf the 8x86]: 
enes of this plant. 


0 0 
ON THE VALUE Jn Hen 6 ne CABHAGE 


By Six Thomas Bravan, Bart, 

„MV Turnip-rooted Cabbages are now in high perfedtion, 
I have about three acres left, with which J am feeding 4 bulloeks 
intended for fattening this lummer, 17 cows, A bulls, 4 you 
eattle, and 110 ſheep, beſides 30 horſes, which partake largely o 
them, I hope and expect they will 1 laſt near a fortnight more, 
by which time I doubt not but I ſhall have a full and plentiful bite 
of graſs for all my ſtvek, In order to aſcertain, In ſome degree 
the "ary of food they produced, I carefully ſelected ſome of 
them, and ſome of the common turnips i and have glrted each of 
them with as much accuracy as poſſible, I found the Turnlp- 
rooted Cabbage at the elreumference of 18 Inches, welghed 80 
and the common turnip of the ſame elreumference 31b4 only, l 
took others of different dimenſions, and found throughout, the re- 
ſult to be In that proportion 1 they were all without thelr tops 
otherwiſe the exceeding of the Turnip-routed Cabbage woul 
have been greater, the leaves of them being remarkably buſhy, 
It muſt, however, be mentloned, that thoſe roots were welghed 
at the latter end of March : had they been welghed at Chriſtmas 
it Is likely the difference had not been ſo great : ill, thelr late 
continuance for a {= and moſt nouriſhing food is Indiſputably 
a merit they muſt be allowed beyond any other known vegetable 


production. * 
* 1 am wit d „ &c, 
Hethel, May 1, 1789. THOMAS BEEVOR,” 


We ſhall add further remarks on the 7 of this plant, by 


the ſame Author, From the Bath Papers. Vol: V. p. 422. 


ON THE TURNIP-ROOTED CABBAGE, 
By Six Thomas Brxvor, Barr, 


« ON the goth of May 1988, I had four acres of turnip-rooteg 
Cabbages ſown in the random or common method of turnip. ſay, 
ing, which growing very thriftily, were hoed out the firſt time on 
the 1ſt of Auguſt Fallon ng, and again a ſecond time on the 16th, 
Theſe plants endured the long and ſevere froſt of the ſucceeding 
winter, without the leaſt injury, though three fourths of all the 
common Turnips in this country were deſtroyed by it, 

On the atit of April 1789, I cauſed (in order to aſcertain the 

uantity) twenty feet ſquare of them to be taken up from three dit. 


ferent parts of the field, which being weighed, I found the average 


produce to exceed, by ſix pounds, twenty-fuur tons and a half 
acre ; though at this time their tops had nut ſprouted above three 
inches in height; fortheſe plants I was offered by ſume neighbour, 
ten guineas per acre, but as my want of green food was great, | 
would not accept of it, or of any greater ſum for them. 

« If farmers would obſerve, they could not but learn, from their 
repeated experience, the very little dependance which can be had 
on the ſu oly of food for their cattle In the ſpring From a erup uf 
common turnips, either after a ſevere and froſty winter, or after 


4 very mild and warm one, (Which laſt conſtantly cauſes (v early 4 


growth of thelr tops 6s ts render both them and the routy of little 
vr no worth) and they would then, I coneeſves rarely fall to have 


ſuch u proputtion of the tyrni 


-ruoted Cabbayes growing un theit 
lands, As would afforch and ante the & Fu un cee wol 


figh for their eattle For abovit three of Folr weeks TH the laſt pan 
of tlie (pring: A greater quantity of them | ds hot with ts teeny. 
men, us the enkfümptian of mes partſeuſarly when drawn, a) 
earried From off the land, Is certain y —1 * With Father Hive 
trouble and expenee than that of emen Turnips, efpertally if 
the fill be wet and heavy i the beft for themy and that vn which 
mine gre, was a dry, found, Mixed Full, worth 16s: pet gere, af 
the diltanes of feven Miles from Nurwieh, 
hel, Fan 8. 1998, # THOMAS BEE von. 
Ai A* 1 4 neevwpy the grownd 11] the (Rafi he: 
eames toe far advanced For harley fowing; Bir Thumas eg var, 
nd uther . of the 'Furnip of fuw, Inflead uf bar- 
ey, buek-wheat, and with It — feeds 1 this nuvriſhes the gralh 
fp, produves a profitable mellurat ing erup, and keeps the lad In 
its proper enurſe of We, 
Nan Cabbage; of 17 
un rleh good fand about the time 
the common Turnip; and ſhould b 
manner. The linportariee Which 
as 4 valuable appendage ts hutbandty; is by retaining their go-d 
udlities when the evtiimon Turnip becomes of little Value; and 
um bur ben espetlence we ean ferummench the culture of this 
valuable plant for the ſupport of alifiuſt all live tuen, For the 
three Haft weeks in April, ve the Aft im May, where the grals 


fhoots labe- MANGEL WURZEL, 


MANGETL Wurzel, of Rout of Seareity, was eff introdueed fats 
this kingdum by Bir Righ#fd In at And prefented 1 the Niels! 
of Arts, From Wham Dr: Lettfom obtained fans of the feeds, — 
has eultivated them, aceorfing k his a88aunt; £4 great ad vantage : 
ang ke whoſe Induſtry We are tht 4 the les e maten, 

"he feeds Ray y fywn gs early in the mr fy the weather 
wil N an FIeh land well propiredl, $16 Fanfplanted from ths 
feed hed, ſumetimes In the munth of May, en g loamy (and, on 
righ hellaw Jaa m, at a Ae af 16 uf as fees Fram gagh uiher, 
and at a depth af af 5 Inches, 

t the end of June, of beginning af July when the gut werch 
leaves are beewne about ea foot lang, th lt erap of lea ves | to 
be gathered, breaking them off near the root, which may he done 
at the end of every twelve or fifteen days, and are an exeellent 


leh ds deemed proper to plant 
ved and managed In the Tame 


"ah Cabbage, ſhould be ſi4wrd 
* 
Turn -rovted inn the elulms 


vegetable fur the table, ſuperlor to ſpinach, 


Advantaget reſulting from the Cultivation of the Root of Searcity, 
by To n Coakley Lettfom, M. b. 

„THE numerous experiments that I have made, efpeclally in 
the year 175 relative to the culture, the produce, and the uſe of 
the root of Searelty, have convinced me, that It deſerves to obtaln 
a deeldec renee over all other roots, and even over turnips, 
Whether I am partial, or enthuſlaſtle In my attachment to It, may 
be determined by conſldering the reaſons which I am now about 
to enumerate, 

1. This vegetable may be eaten by men during the whole year! 
It la 71 and wholeſome, and does not cauſe flatuleneles, 1s 
turnips do. 

2, K. It Is not attacked by the caterpillar, or by any other Inſect, 
Its ſucceſs is certain every where ſuffers goth ng from the 
* — of the ſeaſons, Our own turnips do not poſſoſs theſe 
advant 
3. 1 of the root of Scarelty afford an excellent food 
for * _ 4 my — four _ in * year ; — 
turn uce leaves only once a year, and even then are tough, 
and injured by inſeQs. 4 4 

4. The root of Scarcity may be well preſerved. during eight 


months in the year, and is not ſubject to become rotten, as is or 
. caſe 


X 


— a. 
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(alp with turnips f Walch, from the end of the month of March, 
he eme 1 tough, and fpungy. 

4. There Is no kind of turnips that ever ſueesecde porfectly | 
they often fall entirely, efpeolally In hard lands they require g 
light, gaad, and — fall ; but the root of Searclty will ſueceed 
every where 4 the cultivators of different Kinds of lands may be 
equally afured of ſuoceſe and farmers and labourers may there- 
fore be greatly benefited by this reſource, 

6, The milk produced by cows who have been fed for ſome 
days together with turnips, contracts a ſtrong, ſour, and diſagreeable 
tallow-taſte ; but thoſe who are fed with the Root of Searcity 

uce both milk and butter of an excellent quality, „The 
ow of Searcity is never diſliked by cattle ; they eat it always 
with the ſame avidity and the ſame pleaſure ; and they have no- 
thing to fear from thoſe unhappy accidents, which ſometimes re- 
ſult from the uſe of turnips. 

« | ſhall eſteem myſelf happy, if the truths which I have ſtated 
ſhould encourage the cultivation of a Root, which may Increaſe 
the tiches of the ſtate; and contribute to the eaſe and happineſs 


of the people: | 

u After having given the public every uſeful Information In m 
power, keſpecking the Mangel Wurtel, of Beta Kyrie af 
after hart at much labour and expetice; diſtributed many 
millions of ſeeds; for the purpoſe of enperlment, time muſt d6z 
termine How für my efidedvoursy direvted to the good of the 
eofmunity, Will prove 4 eventually; It retmialns with ms; 
however; publicly ty thank my numerous in ate pom among 
whom f may ineſucſe many of the Art in natlopal rank; Whe hav 
1e th Favour me With their apprubatlen 

i Jo those Invertives, whith (me of the public prints have 
exhibited againſt me, | Wake ne reply; However eftimabls the 

ard of vVIFEOUS characters map be, he will Involve Himfelf in 
diſappointment and remarſs, who arts merely ia gain the ap: 
aufe even of the good, r t6 deprecate the cenſure of the en vigus: 
f my eonduet has aequired the formers, my motſves Fender me 
indifferent by the latter: 
wong eanelude this letter with regret, In being unger the 
neeefſity of Informing Win, that an naw exhauſted of all 
the ſeeds of the Mage Wurzel which 1 raiſed myſelf; of pro- 
eured from abroad, were ft nut in my power iu add, that the ſbeds- 
men i andan are naw in poſſeſſion uf a quantity to difpaſe of, 

As | with hay # a 5 the value uf (hi vegetable; any 


future Information ng it will be gene ptable t 
1 OHN DOAKLEY LETTSOM," 
The worthy qi reſpe8table ſ «et ra0M his beſtiywerl 
nen trouble and experice in the eu Ne and dififibitiun of 
this plant, and doubtleſs from the pure philanthrople motives : 
his eel has raiſed wp a hoſt of itNiberdl ard arbnyifious 1 
ſome tt diſplay their wit; and others theilt ignorance ; But all have 
fliled In their attempts to hurt the feelings of character of Ny good 
4 fidfi; We cannot but think the Doctor toy warn in his ehm⸗ 
Wendations of the root of Beateity, before he had fuffteſently Made 
experiments j but we lope his fanguine * will be grated, 
As @ further account of this Aranger; which is fy lately fettled 
— ue we thall give the Follywing Letter ty the Bath Boelety; 


Bik THOMAS Reeves, BABF, 

i My feeds were feht me very Hats, tWH 1. nearly after the 
molt proper time of fawing them i haweyer J ventured ia eam 
Wit them ta the greund, an Fhe wo uy of Jung laft \ and in a few 
days had the fatiafaction to find them all rife well, and Ina vigaraus 
ale of grawth, 1 have fines gathered their leaves twigs, an 
ind their gte pf Nr de de praiſe 4 ganſiderable an 
ate produdtian, he W a wy af them 1s naw 1 
hes ravwhnd 4 the length (of a few I pulled 1 an this goeaſſun 
ls 14 Inghes, and the Welght of them un an a my b. Phe 
feeds and plants are not, I think, to bs diſtinguiſhed, at thelr 
firlt growth, from ſome beets but In order to aſcertain the diffe- 
renee, (If ſuch there way I fowed on the ſame bed of mould, on 
the ſame day and hour, ſome ſeeds of the real beets 4 and find that 
under the ſame management, the Roots of the Searelty plant are 
four times as blg, and the leaves of It much larger than thoſe of the 

beets, I have offered a few of the lea ves of the Scarclty 
plant to the cows whilſt going In exceeding good paſture In m 
park, which they readlly ate | 1 did the ſame to ſome horſes whie 
were ſtanding In a waggon In the harveſt field, who as readily ate 
the broad tender part of the leaves, but rejected the thick parts of 
the ſtalks, I have alſo had dreſſed the leaves of each of the ubove= 
mentioned plants, and brought bolled to my table z and think, as 
did ſome other gentlemen who ate of them, that there Is a manifeſt 
difference In thelr taſſe 4 thoſe of the Searelty plant being ſo like 
ſpinage, as hardly to be diſtinguiſhed from It z whilſt thoſe of the 
beet were both harder and drier, 

„% What further obſervations I ſhall be able to make upon the 

wth and application of this plant, In the courſe of the winter 

will tranſmit to you, as it certainly promiſes: to be of the fir 
Importance In the article of food for cattle. In the mean while 
let me not omit to inform you, that I ſaw a few weeks ago, at 
Lord Onyoup's place at Ex ISW III, near Barton-Mills, In 
Suffolk, ſome of the plants, which were nearly twice as big as | 
No 9. Vor. I. * * * 


— 


mine1 and T have been told, that at Mr, Das #woop ' of Ciuv; 
In Norfolk, there are fome which meafure two foot | elreum- 
ſpronee ; but the two laſt- mentlonocd parcels were, I am infurmed} 
ſhown at leaſt fix weeks ſooner than mine were," 

We ſhall add ſome obſervations on the cultivation and uſes of 
the Mangel Wurzel, as communicated to the Bath Soclety, 

By ruf Rav, Ma, Baouwien. 
«31R 

„ DESIROUS to ty the ſucceſs of the Mangel Wurzel if 
our climate, and whether, with us, it might merit thoſe high 
encomiums it has met with abroad, I was Induced to make the 
[& experiments to aſcertaln its value. If you think the 
obſervations L have hitherto been able to make will be of the leaſt 
utility in promoting the cultivation of [© berieflelal a plant, I hall 
be happy in having communſestedd them to you, 

„% Ih the beginning of laſt April 1 — about a quarter of an 
acre of light ground, — fork ing it over, it having been left exceeds 
ingly foul and m_— —_— a former tenant. I mentionthis, as it 
will, together with the dry ſeaſon, in ſome meaſure account for 
the ſmallneſs of the roots z the largeſt not having exceeded Ix 
pounds in weight. As {von as the land was clentied; as well us lu 
_ a waſun would adinit uf, I divided it Inte ters equal parts z 
one half to be ſet with young plants from 4 (eed bed; and the other 
part with ſeeds at Half & parc difkdnice From egen ailier, inn ther 
alvertalh the beſt of theſs two wWirthinds of blantlig: The laft 
Find ie much ty be preferred; as the plin's that were Fever kran 
platted; thigh late twin, fan oufgrew the chers that Wire: 

i March tech, the firſt feeds weis wn in the petzen and 
tanſplanted inte the keck the 16th of May tolle wing the uit 
Having attained the thickneſs of a gauſs quill: April ih ons 
half of the ground in the field was fawn with feed; bein oy 64l 
at half a yard diffanes from each ether, the fame in which they 
were ta Feral and But about an ieh deep ing the full: Wvery 
feed eommunly prodiees mare FAA ane plant, Finetimes three of 
Faure, (4 that Tt s _— 9 draw up the maſleſſ, about ten days 
after they 7 above ſſe ground, when fawn in this manner. 

i May 20th, the firft erap of leaves was gathered, heing then at 
their full grawth, and more than a fant lang; many meaſuriny 
eighteen Inches. A fresh y of leaves was canſiantly llc 
afterwards, every ten days of a fugtnight; during the ſümmer an 
utumm until frofts fumewhat wr bs their vegetation; The 
laſt orop of leaves is nut yet gathered; The and, being very full 
of Bevan 4 and cuuehn graſs; was obliged ty be hued three times 
during the ſuniner, notwithſiianding the amazing lusurlaney of 
the plants, Which cuvered all the grovnid 4 this Fuufneſs ub the 
tround; | ether with the dryneſs of the Hirſt part of the ſraſun 
revented the ots from gaining their uſual maägnituche none u 

ine ha vitig exceeded Nx — in weight: 

e rf} attempt, in diſpoſing of the leaves, was ts offer the 
to ume Wileh ewe Who Fed poi tei With great aviditys 414 
even preferfei them to eluver; uf ally thing ele that ech be 
given them: Vountz calves were ally very fund of the leaves 
and would hatdly twirh any other Fug after they had eaten bf their 
no! ilk: Pie, | believe, prefer erm in ay other vegerable 
that they are eammunly fed with, and Feed Falter ag them than 
poratgek: | dy not And that Hor ſes are Fard ether of the leaf Be tagt 
Aer repeated trials they will fanetines eat & few leaves, but 
fan Jeave them for ether fagd; 

i | have chiefly Ne my 22 tn the feedingaf 
15 an pate the fullawing gescſunt of the a8tual profite 
ave made will place the Melken uf this plant In 4 mare whviaus 
palnt 8 view than by any other mY which J egal pony 
exprofy myſulf, Ta cows were fed faur weeks entirely wit 
mangel wires lava and two calves eight weeks, 

4 Sept, ih, fold four plgs at fl. each, fed entirely with the 
leaves um the time they Wers eight weeks old. Nay, 16, 
fold uur pige for gl. 3, fed with the leaves from the tlme 
they were weaned, Baſldes the above, upwards of twenty 
lys, of all fes, have been conſtantly fed with theſe leaves, 
e the abth of May till the preſent time. Moreover, In a quar- 
ter of an acre of ground, there are above ages plante the aver= 
age, therefore, at 41b. per root, makes 9000 pounds welght of 


root for winter proviſion, 
PO"CALCULATION, 

Debtor, 1 1. 4d. 
To forking the land =» « + = „„ „ 
To hoeing SS = SY EE 0-9 & @-0 *- 9 + 9 
'To gathering the leaves ” „ 438,00 2 

To colt of 8 pigs, at 8s, vac F oe 
vY 00 © 
Creditor, 7 4. 4. 
By keep of 2 cows four weeks, at 14, each » 0 # © 
y ditgo 2 calyes 8 weeks, at6d,cach » » +» 0 8 © 
Y blo of 4 pige © % '» © © r 
Ny ditto of ditto 0 GS ES Yiaky oe ec 5 1 0 
By 20 pigs, kept 28 weeks, at 4d, ep 9 6 B 
By g600lb, of roots for ſtore; 6d. per 10% b. 2 80 
' ai ig 8 
giz © 
— — 
Profit C. 16 + 8 
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hope the rates of feeding the different kinds of ek will at 

leaft be deemed fufflelently low j they are much to6 low for theſe 
arts. 

af However conſiderable the — from the above po iy 
may appear, I am very eertaln the produce of the route wilf be far 
above what I have exprefied : 1 am convinced that the root Will 
fatten any animal, that will eat It much quleker than the root of the 
potatoe 4 but which I have eftimated far blow the value of that 
root by welght, 1f fueh be the produce of a erop, fo por as mine, 
where the average would hardly admit of four pounds per root f the 
advantage of a g dene, Where they run from ten ty twenty Wunde 
welght, muſt be far fuperlor to any other vegetable 1 have the leaſt 
lea of, | am happy to find that this plant, as the benevolent Dyes 
tor Lottſum ſuggeſſe, may prove partieularly uſeful to poor people 
for, beſides the advantage ariſing from It for eulinary purpoſes A 
very ſmall bit of land Mil enable them to hoop cow, of at leaſt a 
plg all 92 ner, ves pa _ * can do without belng at more 
expence than the animal profits them, 

CF Houſe, near BRYAN FANS BROMWICH,” 
Bridgenorth, Dec, 1, 1988, 

Further expertmentr on Mangel Wurzel, 

By TUI RMV. Mk, BaoMwWich. | 
z 

« As, from my former remarks on the culture and produce of 
the Mangel Wurzel, you wiſhed to be Informed of my ſucceſs in 
regard to the root ; I have to mentlon, that they remained In the 
ground ſo late as the 16th of December, when one part was taken 
up, and after having the leaves eut off, the roots were plled up 


In a bullding, and covered with ſtraw, to preſerve them from the 


froſt, A part was leſt In the ground, In order to fee If they would 
endure the ſeverity of our winters equally with the turnip ; but as 
the froſt was fo very Intenſe ſubſequent to the 16th, It was ImpoſM» 
ble to aſcertain that palnt, as both equally periſhed, 

The greater part of the roots, when cut In pleces, was given to 
mileh cows? and the butter at that time was eſteemed equal to the 
beſt, when produced from graſs, From this trifling experiment I 
could eaſily perceive two advantages this root has over the * 
it feeds cattle much quicker, and communicates no offenſive taſte 
to the milk, The remainder of the roots were given to pigs ; 
two were entirely fatted by them, and weighed about 260 pounds 
each when killed. | 


Cliff Houſe, Your obedient ſervant, 
May 25, 1789. BRYAN J'ANSON BROMWICH.” 


The ſeverity of the froſt in the winter of 1788 was uncom- 
monly ſevere, therefore it cannot be ſurpriſing that the roots 
of this luxuriant vegetable ſhould periſh in common with the 
turnip ; but from other accounts which we have received, we may 
conceive a hope that the Mangel Wurzel, in a dry and healthy 
ſoil, is capable of reſiſting the influence of common degrees of 
froſt, and that though the accounts of its excellence, as food for 
cattle in general, are not numerous, it will yet be found valuable 
for that purpoſe in many ſituations. If the E in queſtion 

or 2 $ as 
the 


I am, Sir, 


ſhall be found but half as profitable in general 
it appears to have been in the inſtance related by ev. 
Mr. Bromwich, it will ultimately rank among crops of conſe- 
quence to the farmer, 

Sir Thomas Bcevor, Bart. in the Bath Papers, Vol. V. pager 49, 
obſerves that ſome perſons who have offered this root to horſeswhich 
refuſed to eat it, entertain doubts if horſes could ever be brought to 
eat it ; but no one ought in a caſe of this kind to be deterred by a 
ſingle trial. It often happens that a particular animal, or indeed 
many individuals, will refuſe to cat a patticular food they have not 
been accuſtomed to, which is well known to be both wholeſome 
and palatable to that claſs of animals in general. I have ſeen 
many cattle that were, with difficulty, brought to cat turnips, 
and ſome that never would take to that feeding kindly, ſo as to 
fatten upon it. I have alſo been informed, upon authority I could 
not doubt, that ſome ſheep have actually died before they could be 
brought to taſte that root, By a little attention, however, cattle 
may in general be brought to reliſh any ſucculent root of the 
nature of this In queſtion, and horſes alſo. My hotſes that are 
employed in tiking * from the feld, in general, learn in time 
of themſelves to eat turnſps, though horſes in general do not take 
this fbod at Art, I ſaw ed letter laſt year from a gentleman who 
hail been at paths to tral His Horſes do eat turnips; and he found 
* put thetti into good condition, and gave them ea fine coat. 

e thetefote thinks that youtig horſes thight be treated upon this 
m With advantage.“ 

As We have eHMHerated the many advantages Which tay atife 
fromm the eulttvatſoß of this unge Amongft us, We thINK It in. 


cumbent UH us ts Nate fri 8 father unfavourabſe 6 


Its Cultures as Felated im the Bath papers, Vol: V. page 14 


BY Sim THOMAS ven 
he wegn | had ram 4 Cr non feed: hap, therefure |t I. A 
+ ey Wers wat of the Vue farts wut i plan were (4 Wyeth 
no Ihe Flv 135 10 0 5 en deft — by uthete, int 
ey Werg genvine: 
bi f 0 mat yu # ey 6 the Vovt, de _ were of varluus 


colours, White, yellow, and red | aer In the Intenſity of 
each of theſe tinte was very great, "The root Is thick and Aeſhy, 
mote reſeinbling the bertrüve, or red beet, than the common beet | 
the leaves large and fueeulent, more reſembling thofe of the green 
beet than the beetrave, The ribs of the leaves are always of the 
fame tint with the root, The fleſh of the root Is evloured the 
ſame as the (kin, Its taſſe a maukiſh ſweet, that le rellfhed by 
very fow of the perfons who ate of t. 

4 | (owed part of the feed on a light fandy fol, and part on a rleh 
light loam, The plants un the laſt profpered much better than the 
other | Wfvomed to me that the ſand was tov poor a (oll ty rear 
this plant to Its Full Nas, though earrots, — * eabbages, and 
potatoes, wer all reared wpon it at the ſame 

rfeAtion. The feeds were ſown about the beginning of April, 

his feerned to be too early, av many of the plants ran vip ty 
flower during the ſummer which great ö diminiſhed the erop, a 
they had been properly thinned before they began to run, Part 
of them were ſown where they were to remain, and part of them 
worw | 98 Thoſe that were not tranſplanted proſpered 
t 0 * N 

„ During the ſummer the leaves were tolerably abundant, but 
nothing like fo luxurlant as I had been made to expet, I cauſed 


ſome of the blades to be gathered, but this ſcemed rather to retard - 


the growth of the root. Indeed the * that could be procured 
ald not ſeem to be at that ſeaſon of the your worth the trouble of 
gathering. A much greater quantity of uſeleſs blades 1 think 
could be obtained from an equal, extent of ground In cabbages, [ 
am alſo inclined to think, that on the ſame ſoll, with an equal 
care In the culture, as great u welght of carrots or parſnips may 
be obtained ; and that there can be little doubt but a greater weight 
of turnips may be got z and that this laſt could be reared on many 
ſolls to great perfection where the root of ſcarelty could hardly by 
made to grow at all, I did not obſerve the ſmalleſt mark of, any 


- punQure from InſeQs on its leaves during the whole perlod of ity 


growth, In this reſpe& it ſeems to reſemble the mulberry, It i 
rather more hardy during the winter than moſt kinds of turnips, 
particularly Its leaves, though they do not perfectly refit our 
winters : I even obſerved, that ſeveral of my plants were killed by 
the froſt during this winter. Upon a careful examination of theſe, 
however, I think, that all thoſe that have been killed, diſcovered 
ſome tendency to be about to ſhoot up into flower-ſtems towards 
the end of autumn, 8 7 

„ I was anxious to know whether it continued late in the ſeaſon 
before it began to run to ſeed in the ſpring, as I was in hopes that 
if it ſhould be ſo, it would have ſome chance of proving a valu- 
able addition to our _— of uſeful plants: but here alſo I 
have been diſappointed. The ſeaſon had been backward, and 
turnips were only on the 230 of March beginning to ſhew their 
flower-ſtems, The root of ſcarcity was alſo faſt advancing to the 
ſame ſtage of its growth, ſo that it will probably fail about the 
ſame time with the turnip crop, 

« The root is reliſhed very well by cattle, and my horſes eat it; 
but I fear it is of a nature rather too ſucculent to be a 
proper food for horſes. I have no doubt but that cattle would 
thrive upon it very well, though the quantity I had was too ſmall 
to enable me to ſpeak experimentally to that * On the whole, 
though it is perhaps poſſible, that in certain circumſtanccs this 
plant may be cultivated with profit ; yet if my ſeeds were of the 
genuine fort, it will not be found to be in general of equal value 
to the farmer as ſeveral plants with which we have been long ac- 
quainted. Independent of every other conſideration, it appeared 
to me that the expence of taking up and cleaning this root, ſo as 
to make it fit to be given to the cattle, would be ſuch as for everto 
prevent it from coming into general uſe ; for the fibres that ſpring 
out of it are ſo numerous and ſtrong, as to entangle a great deal of 
carth _ them, from which, if the earth has the ſmalleſt ten- 
dency to adheſiveneſs, it is a matter of great difficulty to diſe 
it. During wet weather in winter I do not ſee how it — 1 
poſſible to get this root taken up, and made fit food for cattle at 
any ni . e a bearable expence, eſpecially that which has been 
tranſplanted.“ 

800 Thomas, in farther remarks which he makes on this plant in 
the ſame vols. pige 417 ſays, * The few plants of it which I cul- 
tivated laſt year a ded me to opportunſty of ground whereby | 
could judge of their effect upon the cattle which fed on them. I could 
therefore only try whether they Would be eaten of rejefted by 
cows, bulloeks, and ſheep, and whether, in caſe they were left in 
the ground they would ſo Well endure the viciſſitudes of Froſt and 
thaw e e Winter, as tt Furniſh the farmer with 4 eeftaln 
bing abr" ſuppl of Food In the (pring. Wich teſpett tu the 
Reft bett of Wy trials, the report 1 have ts Wake (4, that 1 Fung 
all 4 owe bullbeks, and fheep, would; after th br tree dart 
feed As Feagily upon ther 8 6H tens te any other food | but 
with kegarch p the latter ject; | cannot fy the Fefult Wai fy Fi 
Kobra 1 euld have Withed; and did en worn: 

6 e 


0 
and! Wilde of the Weather titwugh the whole 6 
rial 5 .d l blen 
— 10 And Mr vf thei Und bt . the mh 


: 


- 


me in the hight * 


rz Hot wt. 


rr © = ay W „ — ©” oy © wo as 


1 


} 


AGRICULTURE, 


of March. Now If this (Mould have been the eafe with other 

and they be not found able to ruſlft the power of the Froſt, 
wHIR ſtanding in the field, I apprehend they will never anfwer 
the farmer's purpoſe as a winter food for cattle upon any large 
foals, fines there could be very few men found who eould (pare 
time to pull up the produRt of twenty to one, two, of three 
hundred eres of theſe roots before wintery and when pulled,. 1 
eoneel ve there would be AI! fewer found who eould eontrive In 
what manner and my they might be put, ſo av th be ſeeure from 
froſt, and convenient for daily uſes but perhaps the evil men- 
gon may not have generally exiſted, and may have been owing to 
ſome partleular unheeded envfe,” 


SWEEDISH TURNIPS, OR ROOTA-BAGA, 


As 4 eonflrmation of the great willlty of this rout, we 
all (ubJoln the following extract of 4 letter to the Secretary of 


the Bath Soelety, a8 appears In the Bath papers, Vol, V. page 425, 


Ii Thomas Burvon, Dar, 
« The Roota- Baga plants are very promiſing ; thelr growth Is 
k, and thelr roots very much exceed In ſize all thoſe of the 
turnip rooted cabbages growing in the ſame fleld, and on preelſely 
the ſame ſoll. They are firm, ſweet, ail partleularly grateful to 
all cattle; unfortunately they had been ſo much fo to hares, 
eaſants and wood-pigeons, us to have obllged me, In order to 
ferve fore of the few plants I have ralſed, to tranſplant the 
chief of them Into my garden, — 4 ght ſeeure a ſufffelene 
of ſeed from them to ſow In the enſulng ſeaſon. Several of thoſe 
In the fleld are very much eaten, whilſt neither a turnlp-rooted 
eabbage, a mowing eabbuge, a common turnip, or a Scotch eab- 
bage, all Nanding In the ſame fleld, are yet touched, They are, 
when dreſſed for the table, In the manner of other Turnlps, unl- 
verſally preferred to them.“ 
Woe cannot but obſerve, the Roota-Baga le a plant from which 
t expedations are formed, both as a vegetable for the table 
n which reſpect Sir Thomas's opinion is generally agreed In) 
and an article of food for cattle, Little doubt ean be Kr of its 
'being hardler than the turnip; and its greater ſweetneſs and ſoll- 
dity muſt give it a preference in the eſteem of many perſons, 
e ſhall give the following extract on the cultivation and uſes 
of the Roota Baga, from the Leiceſter Herald; as related by a 


Correſpondent, 
[Vide Leicefler Herald of May 2, 1792. 
« The introduction of any fort of Turnip, which will ftand 
— the winter, cannot fail to be of great utility. The 
we 


iſh Turnip, or Roota-Baga, defics the hardeſt winters of 


this country, even as far north as Edinburgh, as appears by an ex- 
periment made by John Anſtruther, Eſq. who reſides north of that 
city, and near the ſea, 

« In April the ſeed was ſown on a hot-bed, but hot. beds are found 
to be quite unneceſſary, The ground was ploughed and dunged 
in the uſual manner as for other turnips. "The beginning of June 
they were planted out in rows three feet aſunder, and the turni 
at nine inches diſtance, and not one failed taking root, In the 
beginning of] uly they were horſe-hoed, and afterwards hand- hoed. 

« In winter a few were taken up for the table, they were moſtly 
in figure reſembling a quart bottle, but longer than the common 
turnip, and ſo much fuperior in flavor that none of the family 
would taſtc the other ſorts; they were alſo twice as heavy as a 
turnip of the ſame ſize, Both cows and fattening oxen ate them 
as readily as the common turnip, 

« To try how they would keep, they were 1 up in November; 
ſome were put in ſand in a barn, and the reſt laid upon a graſs walk 
in the garden. They lay there, entirely expoſed to the weather, 
until April, when they were juſt as good, and the cattle eat them 
as well as if they had been freſh; thoſe in the Barn were the ſame, 
and at table both ſorts Were as good as thoſe gathered in November, 
This trial proved their hardineſs, as from March to the end of 
April, there were ſevere ſtorms of froſt and ſnow, with little or 
no intermiſſion. 

« As tranſplanting was troubleſome; and it being conceived that 
they would prov larger if fown on the ſame place, where they 
were to ſtand ; the firſt week = 179 t, ſome were ſown in 
drills three feet aſunder; and hoed as other turnips t the event ans 
ſwered the expectatlon: the roots write conſidetably larger, thy 
ſown on much worſe ground: Except whit were uſed for the 
table, the Whole Were pulled up about the 26th of March, ard lafd 
in heaps in the barn yard; entirely uneoveted from the weather; 
and were given to the fattening osen, after all the ther FH] 
were gone: This proved of the grenteft advanitayey For the mild. 
Web uf the Weather taufed all the behhers ty Fn dec Feeds and hav: 

v Walk, the wattle Were Marvindg:" 
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eneh other, Time of (owing fur tranſplanting, In May] and te 
ſow, to ſand for a eropy | ens ls — A 1 of a 
pound of feed will plant an acre over. 
As forme of our ſubſerlbers may wiſh to be poſfeffed of a feed 
which is fb likely te be beneficlal to graslers, farmers, and the 
while In general, we think It neveſfary to Inform them that Mr. 
reerman has a wall quantity of this feed ty difpofe of It may be 
7 of him, at Foſtun, Leleefterfhire, of at the Saracen's Head, 


vjeefter 
US, OR CHICORIKE SAUVAGE 
KD “ * 


CHICORIVM N 
OTHERWISE [LD ENDIVE, 


The Chieorle Sauvage is g plant very ett known in Eng- 

land, but bids falr to breame an acquiſition of 1 conſequence 

to the r aromomier of this country, The Rev, Me, Cooks 

Inventor of the well-known Patent Drilling Machine, has favoured 
Mr, ©, Cooke, the publiſher of this work, with the fullowing 
. — Information reſpeRting the plant nuw under eunfls 
eration, 


«$1R, 

In my tour rough Normandy, Plecardy, and the Ifle of 
France, In Oftober, 17 I had an eye tv the reſpectlve Syſtems 
of Agriculture, as pradt fed in thoſe parts of the country, and 
was ſurpriſed to find the conſtructiin of the Implements In 
huſbandry, as well as the methods of cultivating the (oll, rotation 
of erops, &e, &e. ſo much behind the common practical Syſtem 
of Agriculture In Great Britain, I think I could with ſafety 
pronounce them two hundred years behind us, both In theory and 
pracllee. I was alſo ſurpriſed, but very agrecably, at the ſlight 
of ſeveral acres of land, covered with a ſucculent luxuriant 
herbage for cattle, of the plant called Cytcorte SAUVAGE, of 
Wild Endive, belonging to Mr. Cars, of Dugney, near St. 
Denis, about 5 mlles from Paris; eſpecially when 1 was in- 
formed, that upwards of forty tuns, the produce of one ſeaſon, 
had been cut as green herbago for cattle, from one Engliſh acre, 
previous to m ſeeing it in the above flouriſhing ſtate In Oftober, 

« I was alſo informed, that the herbage of this plant, (which Is 
— withſtood a moderate froſt in the — of winter, 
and that it began to vegetate carly in the ſpring. That this 
plant flouriſhed upon a dry, thirſty, gravelly foil, was ſelf-evident 
to me; it alſo firuck me very forcibly, that if this plant would 
flouriſh equally in our climate, the introduction of it might prove 
an acquiſition to this country. On which account I was induced 
to requeſt of Mr, Crete a little ſeed, which requeſt was very 
liberally complied with, 

„This ſeed I brought to England, and diſtributed it in ſmall 
portions to a number of my agricultural friends and correſpon- 
dents, ſuch as I apprehended would give it a fair trial upon dif- 
ferent ſoils; and T have the ſatis faction to ſay, that as far as I 
have ſeen of the cultivation of this plant upon a very ſmall ſcale, 
and heard of from others, its luxurſaney appears to equal, if not 
ſurpaſs, that which I ſawat Mr. Crete's; particular information 
of which I have already had from WM. WHrtMorE, Efq. of 
Dudmaſton, near Bridgnorth, in Shropſhire, from Mr. Crook, 
of Tytherton, near Chippenham, in Wiltſhire, and from Mr. 
May, of Pendis, near Ipſwich, in Suffolk, It is well known, 
that the foil of Mr. Ma v's farm is a poor light unproductive 
ſand, not worth 4s. per acre; and if — nay, if a fourth 
part of Mr. CazTz's produce can be obtained from the ſoils in 
this iſland, ſimilar to Mr. Mav's, the cultivation of this plant 
may be truly ſaid to be an acquiſition to this country, and worthy 
of every attention. In the preſent infant ſtate of the cultivation 
of this 8xXoT1C, I have only to obſerve, that if it really begins 
to vegetate luxuriantly in the month of March, as I have been 
informed it does, the advantages to the farmer will be ineſtimable; 
in the time of ſcarcity of food for cattle, in the ſpring, when hay, 
turnips, cabbages, &c. are expended, and common graſſes not yet 

un to vegetate, he will have a plentiful ſupply ; in which caſe 
the formidable month of April, and the beginning of May, will 
ceaſe to be any longer dreaded by the huſhandman. 

1 J have thus bffeſſy communicated to you the information I 
have received of the plant called Catconts SAU AO in hopes 
of inducing culiivaturs uf different = — give it a Fair trial. 

no amy 
Your moſt humble ſervant; 
JAMES COOKE," 
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AGRICULTURE. 


fiderable depth into the earth; of courſe it ſhould be planted on 
a. ſoil capable of giving it admiſſion. 
Whatever Nor. to improve poor land is of the moſt material 
importance to Agriculture : of that deſcription the Chicorie Sau- 
vage bids fair to ſtand foremoſt, and we make no doubt but in a 
few years its cultivation will become widely extended in this 


kingdom. 

We ſhall add ſome farther obſervations on the cultivation and 
uſes of this new plant, as introduced in page 202 of the Annals 
of 1 by 

RTHUR YOUNG, EsQ, ON CHICORIUM INTYBUS. 

« SOIL, a wet ſandy friable loam, on a clay marle bottom ; 
hollow drained ; level ; worth 14s. an acre. March 20, 1790, 
ſewed oats on a cabbage preparation, on 16 ſquare perch lying 
22 for the convenience of ploughing, and, at the ſame 

th 


time, with the oats the following ſeeds on each perch. 
| Proportion Pro portion 
Nor Seed. per acre, | Me. Seeds, per act. 
Wes. tc wr Chicory, - - - 10lb, 
( Alopecurus pratenſis, 5 bu. | 9, 5 Alopec pratenſis, 25 bu. 
2) 4 White clover, tolb. Rib graſs, - 5b. 
Ribgraſs, - - - 10 Chicory, - - - 10 
Poa pratenſis, - 20 to, 4 Timothy, - 10 
3» J White clover, - 10 1 
Ribgraſy, - 10 Chicory, - 10 
Timothy graſy, « 20 1 5 Poa trivialiy - 10 
4 J White clover, - 10 WEIL 
Rib graſs, - + to Chicory, - 10 
edty, „ - » is 12% 1 Poa Pratenſis, - 10 
55 g - - to© 2.5 RES 
- | Trefolly « + © t6 t 44 Lucerne 20 
6, Chlebry - - 10 1% Dittoalone hv date, 20 
„ Chiepty, « - - - 26 ven elativt;, - $55; 
t Chievtyz, « «- 4 t x4 + bite elovet; - 16 lb. 
EE Burnet; - „16 .. 
p 1'tefvil „ Poa Pratenls, - to 
White elovers 3 Pon trivially 10 
1% Aten elatlor . 10 
Timothy, «- 10 


it The 6ats were mown at hat veſt, without account being taken 
of their produces as they Were not in eontemplatlon Further than 


* means * dn. 


i May 305 yi, me gentlemen, eorrefpondents of this work 
Favoured me U thelr company, and affiſted at mowing an 
welghlng the erups: | 
Profuce weight green: 
Ne. 11 # Wh 1h, | Nu, 94 * + Ih, 
$4 : fi 164 * [ 
1 ” ] th - ii 
j a 144 : 164 
| 9 1 11. | graſh and weeds 
[ bd * f q * i 14 
f * * 16. . 104 
Viewed them June 1ſt, not a drop of raln having fallen ines 


the laſt euttlng j numbers a and 9 were (hot out moſt, that le the 
two numbers of the alopecurus., No rain tin July 11 and tath, 
when much fell, The 4th, eut the ehlevry numbers again, the 


reſt had nothing worth mowing, 
Produce, 
No. 4 50 lb. No. 9 . 47 Ib, 
, - 4 105 8 f 
8: 
* z r 
g Auguf 17, cut all again, 
No, Iz * If Ih, | No, 94 * 23 Ib, 
24 * 14 | ' 10, - 27 
3s ” 244 0 Ih ” 33 
41 ” Jo * 7 30 
, . 27 1 
FH oy + th } of no account | 
& . be 6, . 264 


The after-graſs was inconſiderable, except of the chicory, which 
might have been weighed, but I did not think ſuch minutiz uſeful. 


Tatal Produce, 
Produce, Produce 2 Acre, 
8 lb. Ton. wh, tb, 
No. 1, oy » 7 19 32 
& © 99 . 6 13 64 
+: - 1-08 - 6 17 96 
a. 6 6.18 64 
4 - 162 - 1 1 48 
3 — 13 1 2 
p — 186 — 13 8 + 
5 „ it 14 32 
9s © 141 — 10 I 48 
io, 170 — 12 2 96 
11, - 218 * 1 11 48 
125 * 253 « I i 4s 
. BE 44 « io 5 80 
1% - i264 ., 9 3 64 


&« do not attribute the greater produce of numbers 11 and 12 
to the addition of the plants ſown with chicory, for appearances 
would not allow that ſuppoſition ; but to ſome accidental vari 
in the ſoil, or preceding culture ; and the principal circumſtance 
to be attended-to, is the ſuperiority of chicory in general to the 
other plants in general, which is remarkably great. 
The reader will of courſe bear in recollection the circumſtance 
of the ſeaſon being an uncommon drought, ſo that all crops of 

raſſes, both natural and artificial, were as ſcanty as ever known, 
heſe crops of chicory amount, in this unfavourable ſeaſon, from 
three to four tons of hay per acre, allowing it to loſe three-fourths 
in drying; not that the plant is perfectly adapted to making hay, 
but merely to mark the produce, I however made about half an 


acre this year into hay, the crop good, the hay, in fo dry a ſeaſon, 


made as well as any other, and is eaten by all live ſtock as rea. 

dily. One cannot but remark the enormous difference between 

this plant and lucerne ; while chicory.yields from ten to eighteen 

tons per acre, the lucerne is ſuch a poor, puny, ſickly thing, as 

not to pay for mowing the weeds, which its weakneſs allows to 
vegetate. 

Experiment. | a 

« The trial upon this plant, already regiſtered in this work (vol, 

v. p. 395! during three years, was this year cut, June 14th, 

produce 441b. and Auguſt 18th, 281b.— In all 521b, or per acre, 

23 tons 6 ewt. 8olb. a very conſiderable produce ; the extreme 


drought conſidered, much more than might have been expected. 


In four years, the acreable produce has been 119 tons, or 
near 30 tons per acre per annum one of thoſe years that of ſow. 
ing and another an extreme drought. 

t A general obſervation I ſhall make, which may be worth the 
attention of thoſe who cultivate this excellent plant, which is, that 
it ſeems to Avuriſh remarkably where It has moſt room and alr 
the plants along the edge of paths, Ke. ate ma riot g From 
this I ſhould imagine, the drill huſbandry would be the beſt fot it; 
but to mo It In that caſe four times a year, 1 defigh drilling « 
field of it the enfulng ſpting, A. V. 


SEC T. XVI. HOPS AND THEIR CUETIVATION, 


HOPE, from thelt u * in hedges, ing wild and whey) 
tivated Nate, are proba y natives of this Wand they naturally 
twine themfeſ ves Found whatever fuppukt reſvnts Iefulf; and With. 
gut fyuch affifianee will not Aourifh. t ss fornething remarkable 
that the Hop and the fearlet kidney, or French beans, entw ne 
rouge 2 7 In = eke, notwithAianding 
N effirt te diredt them contrary; The wit of Hops are abſy- 
Wely effential In England, as — eonfiltute a very Material uu 
of the feuer whieh 1s the general drink of the Inhabliants g this 
wa If eviti vation very 17 | 

"he Hop- planters buſineſs 1s very procariouny; farnetimes the 

ts are Immenſe, and at others, & great lofs for faveral fue 
Leſſſve for 1 66 a lnſtanee of the Art; we have known A Wor- 
—.— fo armer * 1466], r neres — Hop 
round In one year the expenee of t elng very heavy, « 
4 of the erop for vera Necetllyo Four L 0 {Uh 
groat annual loſs, | 

Hops eannot be cultivated to advantage, exeept on frrong rich 
land of eonfiderable depth of foll, which muſt be conſtantly ma- 
nured, otherwiſe little advantage 1s to be, expedted. Land freſh 


| broke up from paſture Is preferable fur Hops 4 If they are planted 


on ground previouſly In tillage, It ſhould be as well cleaned, and 
in as high condition as It Is poſſible to bring It In by labour and 
manure, 

oe are planted early In ſpring, ſometimes In rows, of (oven 
or elght feet diſtance from each other, the Intervals of which ate 
occaſionally ploughed, to pulverlze the ſoll and deſtroy weeds ; 
this cauſes the expence to be ſmaller ; but planting them In bills 
is by all means to be recommended to thoſe who wiſh to cultivate 
them to advantage, | 

If you brake up a paſture, the turf ſhould be firſt thinly 
off by a paring plough, and then followed and buried by the fur- 
row-plough, at leaſt ten inches deep z if arable, the ridges on 
which the Hops are to be planted ſhould be double ploughed, or 
trenehed with the ſpade ; the latter method, though moſt expen- 
ſive, is certainly the beſt, This ſhould be done early in the win- 
ter, about which time the ground ſhould be marked out on which 
the hills are to be formed, and on theſe ſpaces a thin coat of well 
mellowed dung ſhould be laid to remain the winter. The vacant 

aces have no need of dung, nor ſhould any be uſed but ſuch as 
s well rotted. ; 

As ſoon after a hard froſt as the earth becomes dry and mellow, 
plough into a three-bout ridge the lands on which your ſetts are 
to be planted, leaving the intermediate ſpaces unploughed. But 
before this is done, meaſure out your ground and ſquare it, leaving 
the inequalities at the ſides or ends to be managed as hereafter di- 
rected. By ſquaring it, I do not mean that all the ſides ſhould be 
equal, only that they be ſtraight in order to add neatneſs and beauty 
to your plantation, The three-bout ridge ſhould meaſure four 
feet nearly, and by leaving an interval of ſeven feet in breadth, you 
will ſo manage, that your hills will all fall on the tops of the 


ridges, which will be of great advantage to your plants. "A 
1 88. my e 
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The ground being thus prepared and harrowed down ſmooth, 

next care is to mark out your hills. The readieſt way of 
doing this, is, to have four painted ſticks about fix or ſeven feet 
Jong z two of which ſhould be ſet upright with a plummet at each 
end, exactly at the diſtance you intend your alleys to be. TVo 
men ſhould be employed in this operation, each with an eight 
feet ſtick (for that is the diſtance I would adviſe your hills to be 
placed) and a ſpade. Suppoſing the men to be at the oppoſite ends, 
they begin one from one pole, and the other from the other pole ; 
and each direQing his eye to the pole that is exactly oppolite to 
that at which 2 with his ſtick and his ſpade, he meaſures 
the ſpace from hill to hill, and throws up a ſpadeful of earth at 
each for a mark. In this manner both working alike, by mecting 
and croſſing one another, they arrive at oppoſite ends nearly at 
the fame time ; and then meaſuring and moving their poles, they 

eed again in the ſame manner, and fo continue to do till the 
whole plantation is marked. In forming your alleys eleven feet 
will he found a due proportion. 

This operation completed, let them next begin to prepare the 
mould for the hills, which I would adviſe to be ſkimmed lightly 
from the ſurface of the intervals, or once ploughed lands, taking 
that only which is perfectly fine, and gathering it into heaps ; 
theſe ſhould lie juſt oppoſite the holes out of which the ſpadetuls 
were thrown, and thoſe ſpadefuls ſhould be turned up and laid upon 
the oppoſite ſides of the holes to where they luy wher, firſt thrown 
up. If froſt or ſnow ſhould intervene before the time of planting, 
ſtir the mould again, and throw it up nearer to the place where the 

plants are to be ſet, 

Thus every thing being in readineſs before the month of March, 
eſpecial care ſhould be taken to provide a ſufficient number of good 
fetts, for which the younger planter miſt rely on the Fidelity of 
forme friend, as he cannot himſelf be a competent judge by any di- 
tections that cal be given him on piper. The number of ſetts 
that will be neceſſary For an gere, accent ta the weten Here 
ditefted, is 200, that is Ave plants ts u hill; and about goo hills 
w an nete ! dcchrching, therefore, ts the Humber of acres you THz 
tend ts begin with, mult be the number of —— you provide. 

March, the proper month for planting, being cone, the plants 
nh pens the ground muſt, and the wenther Kaba 6 begin by 

ing wp the marking holes, and Juſt chopping the wrownd mund 
ther ts looſen bt, and then provectt ty make ip vor hills with the 
fine mould already mentioncd. s done; let the planter with 
his dibble make five holes in this Manner ee earl about twelve 
Inelies a-part from the nrher, and Father Inelining outwards kun. 
wards the baſs of the ik than quite duwn-right, Int which let 
him plage his fps, which then will all print towards one ancther 
-e, the wit of which will wore clearly appear hereatier ; this 
dane, let him with Wis hand hollow the WAVE Hike g aIfh a-tops preſ- 
ing the earth vlofe t each plant with his dibhlo; and leaving the 
WA pen for the revepring of the Arti raln that falls, This dong, 


ot the twa men proved, one making wp the hills, and the other 


planting OI} the whole plantation bs enmpleted, 

Thus having eompleted our plantation, you have little olfe to 
do til} the weeds begin to appear, and then Inſtead of hene lng, dig 
up your wgee ploughed Intervals; nnd throw the earth out equally 
on both des, fo as te cover the ridge on which the Hops are 
planted, and (mother the riſing weeds | this will add to the natural 
warmth of the full, and help to enrleh It and when this Is done, 
weed your hills, and, If the mould I« fallen down, new dreſs them, 

It e now the univerſal practice In Kent to ple the Hops, the 
Arft year with poles about 12 of 14 feet high, Theſe poles are 
elther aſh, willow, poplar, maple, or aſp: the young planter 
muſt content himſelf wie fueh as the country he Hyves In wo 
the poplar and willow are the ſooneſt ralfed In Kent, poles for 
the firft year eoft about fol. per thoufand ; but poles twenty feet 
high for the ſucceeding years, ſometimes coſt double, The com» 
mon practice is polling as ſoon as the vines begin to riſe and bend; 
nature direAs that they ſhauld ſeek for help as foon as they be» 
gin to creep, and there ſeems to be a rceſproeal attraction between 
the plant and pole, which it were in vain to attempt to explain, 
though daily experience confirms its exiſtence, This, however, 
will want the aſſiſtanee of art to direct it properly, and the ſhoots 
muſt be led to the poles to which they wh moſt inclined, 
and lightly tied to them, to prevent their ſtraying. Three poles 
are uſually ſet to a hill; they are firmly fixed in the ground by 
means of an iron crow made for that purpoſe: the willow and pop- 
lar will frequently take root, if not well ſeaſoned before uſing, 
for which reaſon they are generally cut early in the winter, and 
expoſed to the air to harden, it not being found fo proper to let 
them put forth leaves. In placing them they contrive to 
ſpread them a little a-top, as well for the convenience of air, as 
for preventing the vines from intermixing, which, without this 
precaution, they moſt certainly will do. No more than two vines 
are ever ſuffered to riſe upon a pole, the reſt are carefully trim- 
med from the ſtocks, and either uſed for raiſing new plantations of 
converted into dung. After the firſt year, however, I would ad- 
viſe the followers of theſe inſtructions to add one pole more to a 
bill, and Jet two vines approach every pole. The ground, ma- 
nayed as before directed, will A* them, and by parting the 
poles properly at ſtaking them, they will want neither fun nor air 

No. 9. Vor. I, 


to ripen them to perfection. Great care, however, is neceſſaty, 
after poling, to watch the ſtraggling vines, to rectify the poles, 
and to replace whatever may by accident be thrown into diſorder. 
It is likewiſe uſual about Midſummer to top the vines upon the 
poles, that is, to pinch off the buds, in order to check their up- 
right growth, and to promote their branching. This is done by 
means of a ladder, fuch as gardeners uſe to cut trees. 

Hop grounds ſhould be always kept clean from weeds, and the 
earth in fine tillage ; to fix ſtated periods for labour to be per- 
formed would be impoſſible, and he who does not know when 
foil ſtands in need of ploughing or digging is unfit to be a farmer. 
About the beginning of Auguſt, Hops are in bloſſom, after that 
the leafy ſubſtance orms itfelf, which is called the Hop. The 
general fymptoms of their ripening are, a change of colour from 
a pale green to a yellowiſh hue, after this they ſmell fragrant 
and ſtrong, and the feeds will on examination be turned brown 
and begin to ripen; the ſmall leaves which compoſe the Hop 
ſeparate and open ; this is a ſure criterion that the crop is fit to 
gather, which ſhould be immediately attended to, as delays are 
dangerous. 

The methods of picking varies in different counties in England 
in Kent they are picked in baſkets at a certain price per meaſure, 
In Woreefterſhire and Herefordſhire the githerers work at a 
price = day and their maintenance, | 

A ſpace is formed in the Hop gr und, and a moveable article, 
called a crib, eonſtructed ſomething reſembling in ſhape a hamper 
vr crate, ſuch as glaſs is uſually — jn, but 4 great deal larger, 
being fized; the infide covered with a cloth, it is the buſineſs of a 
man to eut the Hop wires near the ground; pull up the poles, 
and bring them with the wires . them to the erib ; the pickers 
(anding all round, pull off the Hops into the cloth hefoure deferts 
bed, which when full is carried to the kiln to be dried; and at 
ethet put In its place fur the ie purpoſe, 

Hops ate dried on kiins built for the purpuſp, anch mußt be 
eafefully attended during the arying, particularly that the Firs is 
net toe Nevin and that they ate duly tified, Hops ate dried 
with eva) tarde Inte chattoal, fenerally called eoke: After Hype 
are (fied, they (ould be Jaleh kene ther nen roomy de egg) it they 
are bagged hit from the kiln, the operation of bagging reduers 
them ty powder. 


S XVII, FLAX AND HEMP, WIFLE THEIR 
CULV ATION. 


FLAX, 

THIS plant Is eultivated en great advantage oy rich lang, and 
all attempts ty plant if on full, wot of that deferiptiony fed 
turn mit profitable, The 1 6 has 4 eee I ruw- 
Ing with 4 flender wpright | alk, (mall leaves, and 4 blue blatfurn | 
on 4 minute examinatiun cach flawer appears tw Nand In 4 mall 
green evpy eompolod of Hive polnterl leaves | the fliwer In Ike 
manner & mis of five leaves, the Whole of which reſembles the 
(hape of 4 bell, 

"ell broke up paſtures are frequently appropriated to the 
growth uf Flay, and which It bs necolliry to pul vertze and reduce 
very fine 4 a erop of beans, previouſly taken, are by no means Im- 
proper, and ſerve to pay rent and hau, 

The month of April is the proper thme to fow Flax, the foll 
being dry and In fine tillage ; from two to three buſhels are uſually 
frwed upon an gere and drilled, a buthel or 5 peeks ; much de- 
pends upon the genuine is of the feed 1 drilling In rows 16 of 14 ins 
ches diſtant le preferable, - 

Linſeed Je 1— good when It 1s large, olly, heavy, and of 
a bright brown colour; to know whether it be ofly, a few grains 
are thrown Into a red hot fire ſhovel, and If they are good they 
erackle almoſt Inſtantly, and blaze briſkly, If it be ſufficiently 
heavy, It will fink to the bottom of the water; and to judge whe- 
ther it be new, a number of ſeeds exactly counted ſhould be ſown 
on the end of a hot bed, and notice taken whether they all grow 
or not, 

Flax is valuable for the ſeed, as well as for the product of the 
ſtalk, which by a proceſs is converted to linen, Flax ſeed is 
well known for making oil, and its uſe as food for cattle is equal, 
if not ſuperior, to any ſeed that grows: from a pint to a quart of 
linſeed infuſed in two quarts of water, and given daily to a feed- 
ing ox or cow, will bring them forward very expeditiouſly, and 
is much more nutritious than barley meal. When the ſeed of 
Flax is ripe, the ſialk is paſt its perfection; it is therefore com- 
monly pulled before the 7 become quite ripe, when the head 


begins to droop and cha lour ; this ſhould be particularly 
attended to: the future Meets belongs to the manufacture of 


HEMP. 


Hemp, like flax, muſt be cultivated on rich land ; its appear- 
ance, while growing, very much reſembles the common nettle, 
and the part manufactured for cloth, cordage, &c. inſtead of being 
meloſed in the middle of the ſtalk, like flax, forms the outward eo- 
vering or peeling. | 

Hemp ts fowed about the ſame time as directed for flax ; ſowed, 


about three buſhels to the aer, and drilled in rows a of 14 inches 
* „ . Ce diſtant 


AGRICULTURE, 


dIftant, one buſhel, or ane buſhel and an half ta the gere drilling 
is certainly the maſt eligible method, as, without the land ie in fine 
tilth, it is by no means Er to plant hemp, 

Particular care ſhould be taken to procure freſh, bright, and 
heavy ſeed, and it ſhould be planted ſhallow in the ſoil: t ſhould 
be carefully weeded, or if drilled, the intervals between the rows 
ſhould be hoed three or four times in the ſeaſon, 

Hemp is of different kinds, male and female, and ripens one 
before the other, the male firſt, which is known by the leaves 
changing colour and falling, and the ſtalk alſo becoming whitiſh, 
The female plant produces the ſeed, and ripens later than the 
male, which renders it proper management to pull them at diffe- 
rent periods; this makes drilling more eſſential, as one ſpecics 
may be collected without injuring the other. When pulled, care 
is taken to dry the ſtalks, which are generally tied in bundles, 
Neither Hemp, or flax, will anſwer any profitable purpoſe, except 

on good land, which they very much exhauſt, 


SECT, XVIII. MADDER AND WOAD, WITH 
THEIR CULTIVATION. 


MADDER. 


THIS is a plant cultivated for its root, which is uſed by 
dyers; ſome ſmall quantity is alſo ſold as a drug. It appears an 
inſignificant running plant; the root being the object, the ſoil 
ſhould be rich and deep, by no means of a ſtiff, clayey nature. 

'The ſoil on which Madder is intended to be planted ſhould be 
ploughed deep, and laid perfectly dry in autumn; and after ſuffi- 
cient ſpring ploughing and harrowing, the time to plant it is in 


April ; the ſets are procured from an old plantation, and taken off 


when they are about two inches above the ſurface ; they ſhould be 
flipped from the plant at as great a depth as you can, as they will 
then have the better chance to grow; and as ſoon as they are ta- 
ken olf, it is proper to throw them into water to keep them freſh. 

The method of planting them, as generally practiſed, is in 
equi-diſtant rows, two feet four inches diſtant from each other: 
women or children drop the ſets, and men immediately follow af- 
ter and depoſit them in the earth, If planted in the month of 
April, there is little danger of their growing, eſpecially if the land 
is well repared, and watering them will ſeldom be found neceſ« 
ſary, Great care is to be taken in weeding and hoeing, both to 
keep down the weeds, and pulverize the foil, The root is not to 
be taken up for ſale till the autumn after planting, twelve months; 
as before that time they ate not grown of a ſufficient ſize. When 
the roots are taken up they ſhould be gently dried upon a kiln, 
of other * adapted for the purpoſe 4 after which they ate 
marketable. The intervals between the rows are planted the next 
year, and managed In the ſame manner as the preceding, 


Woad is a plant ufed by » hw the leaves of which ate valu- 
able, and in eolour of 4 b velfh green; 4 reh dry foll fults 
It, and on no other fhould It be planted: the routs Nikewlfe ſſrlke 
deep, and stau be accommodated with a fufflelent depth of 
40d full, All thofe plants whieh require a fertile foll, require 
ale much ploughing and harrowing to prepare the land before 
feed time, 
Woad Is fometlmes fuwed In tony nr March 1 but thy ſt 
prupet ſeaſon Is August: four quarts will fow an gere broad-ea j 
and le, half the quantity. 
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dow, By Meadow, we mean » land a4 New level, of 
nearly and my Ich the traces, af appearance d No Nah, 
are nat viſthle, Paſture |s graſs land ftuate on the des or to 


af hills and in vallies, always appropriated elther to the purpoſes 
of growing hay, or depaſturing cattle; but which bears vident 
15 of cultivation, 


, ſo we concelve to be the definite meanings of Meadow and 


n by which It muſt be underſtood, that eadow, by being 
3 


for | 6 gra will 8 


| diſtant from thelr ſuurce, not only more Innocent t 


converted to tillage, and afterwards laid down grafs, becothes 
Paſture * Paſture cannot be re- Inſtated in its priſtine undi 
tion of Meadow, This we muſt confeſs favours ſumething of 

logiſtio argument, not tending” to eſtabliſh any uſeful erste. 
rion by which the huſbandman can be benefited j but having 
made uſe of the terms Meadow and Paſture, we could not dell. 
neate the ſubje& without making ſome remarks upon the outlines, 

Meadow land frequently lies contiguous to rivers or brooks, 
and is liable, in wet ſeaſons, or by art, to be overflowed : this 
Mr. Young, and ſeveral of his correſpondents, calls irrigation, 
the word being of a curious dictionary conſtruction, and as Mr. 
Young, and ſome of his facetious correſpondents, laugh at the 
farmers when they are “ puzzled and ſcratch their heads,” we 
mention this for the benefit of thoſe who may not have had an 
opportunity of conſulting Dr. JoungoN, previous to their at- 
tending the Agricultural Society, or the Farmers' Club: for our 
parts we ſhall content ourſelves with uſing the familiar appellations 
of flooding, overflowing, or watering, 


OVERFLOWING. 


The farmers of England, having long obſerved how great 
an advantage it was to meadow and 
over-flowed by the ſudden riſe of brooks, rivers, or the like, 
which brings the ſoil of the uplands upon them, and makes them 


need no other mending or manuring, though conſtantly mowed; 


have found an artificial method of working the ſame end, and by 
it producing the ſame good effect in many of their grounds with- 
out any ill one. The benefit of the natural over-fowings of mea - 
dow lands, which lie in the way of floods, is in ſome ſort taken 
off, by their being ſubject alſo to theſe inundations at improper 
times; as when a winter flood has cauſed a fine crop of graſs, a 
ſummer flood ſumetimes comes and deſtroys it all be e hay- 
making ſeaſon. 

There are ſome lands ſo advantageouſly ſituated, that with the 
aſſiſtance of art they may be laid under water or left dry, at the 

leaſure of the farmer, Theſe are the moſt valuable of all graſs- 
ands, and it is upon theſe that the farmer practiſes his artificial 
over-flowings ; 12 them in winter by letting in the floods 
to have their ſoil for manure upon them, and keeping them dry 
in ſummer when the graſs is long. 

The time for over-floting of land is uſually from November to 
the end of April; but though this is the general practice, yet Mil- 
ler ſays hie cannot approve of it for many reaſons. The firſt is, 
that by the wet lying continually on the ground in winter, the 
roots of the finer ſort of graſs are rotted and aged, and by 
letting on the water at the ſeaſon when the ſeeds of docks, and 
other bad weeds, which commonly yep by river ſides, are Falling, 
theſe ſeeds are carried upon the land, where they remain and grow 
and All the Rene with bad weeds, which 1: — the eaſe 
with moſt of the water- meadows In England, the graſs in general 
being deſtroyed j f6 that ruſhes, docks, and other trumpery, make 
up the burden of theſe lands; but If theſe meadows wers Jude): 
vufly managed, and never floated tilt March of April, the quan- 
tliy of (weet good grafy would be thereby greatly Increaſed, and 
the beautiful verdure of the meadows preferved, 

Some farmers graze thelr lands tin Chriftinas, and foe tons 
ger put as ſoon as fed bare, from Allhallows l fpring, that the 
graſs Is not tog high; de the propereſt thine of ver-fowingi en- 
cept that It prove A dry thine in April of Miy, ö this happen, 
over-flowing the lands i this time will be of flngyla by fly ge 
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ng in fl wauld do great gund If they were pro Fl 
dan man water, and et In upon 1 lands with ads of ſweet 
water, The fir ers have gong ſu far (wards raving the truth 
this, that they have fuund ſome of theſe (pr 17 when more 

an be ue, but 

alſo beneflelal, Cold clay lands and other ſtrong lands that Ie 
flat, will only be [Improved b overfion ing them with lind floods, 
and that only in ſummer, when the ſeaſon 1s very dry, Theſe 
lands will not bear water In ſuch quantity at any other time, 5 
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will not ak Into them eaflly, and It 1s for the contrary 
1 that the light and ſpungy lands are always moſt improved 
by er, Hui 4 

As this watering ar overflowing of Meadow and Paſture land 
Is of the utmoſt importance to Agriculture, the improvement be- 
ing generally great, and the expence often trivial, we here pre- 
ſent our readers with certain abſtraQs tranſmitted ta the Bath 
Society, which cannot fall of inſtructing thoſe who attentively 

uſe them. 

Water running from a ſpring, or out of a rock, is often 

ferred for the purpoſe of overflowing, to water from 2 river 
that has paſſed ſome way, I apprehe d, however, that this 
js not always the caſe ; but ſometimes quite the reverſe. Springs 
coming immediately from a rh ek, or frm the earth, are, I appre- 
hend, of very different qualities, A ſpring coming from a lime- 
fone rock, I ſhould think by much the beſt for watering mea- 
dows, which is the caſe at Orcheſton in Wilts, where that fa- 
mous graſs grows, which produces an amazing crop in thoſe ſea- 
ſons when the meadow can be watered with the ſpaings guſhing 
out of the lime-ſtone rocks, At other times, when the ſprings 
are low, the land dues not produce more than a third of the 
uantity. 
a It tied by the farmers here, that water is very much 
infpoveriſhed by watering a great many meadows on the ſame 
fiream ; and that thoſe meadows at the head of the ſtream are 
much the beſt on that account, except where there are 1 great 
number of farm yards „ it; which, in my opinion, 
makes up in part at leaſt for the deficiency. 

« Water ſeldom, if ever, promotes vegetation, unleſs it be in 
a mixed or heterogeneous ſtate, It is theref re neceſTiry, previ- 
ous to the overflowing of Meadows, to examine of what nature and 

ity your water is. All water that paſſes through beds or 
veins of minerals, or which c:ntain calvarevus nitre, cnopperns, 
allum, Ke. is highly prejudicial to graſs lands. But water that 
iſſues from chalk cliffs, or lime None rocks, or ſand and gravel, 
is in general friendly, The beſt teſt is its ſuftneſs, which may 
eaſily be known, 

« The quantity of water that is let over the land ſhould be in 

ttion to the nature of the ſoil; and the heat of the ſeaſin, 
Ft e ſoil be ſandy, gravelly, or cha'ky, and the deelivity eunſſ- 
derabſe, the mote water is wanted, and it ſhould remain the ſon- 
ger, eſpecially If the weather be warm, and it be 4 ſouth aſpeck. 

« If your Water has Fun a long courſe above ground, the Foul- 
eſt ls the belt; but that coming immediately From chalk of lime 
reks is warmeſt, and much tu be preferred to foul muddy Water 
in general, 1 muſt however obſerve, that water In a Nate of pu- 
refaQivH is polſun to vegetables, and therefore vught never tv be 
uſed for this purpoſe, | 

Water, when eartled over meadow lands, after heavy ralus, 
depoſits u fertilizing ſediment, which enriches the füll, ad turns 
the mould blackiſh. It als promutes the ſpeedy putrefaction of 
every vegetabſe and aiilmal fubſtance found In the earth, and 
nay contributes to the melloration of the full under the (ward 
bf FIIry, 

« Car fhould, however, be taken, that the quantity of water 
brovight on the land be only envugh ty give vigour en the plants, 
wiihout overeharglug thelt veſſels, Never water your lands [1 
the heat of the day, for when the veſſ{ls f the plants are filled by 
wears of the heat; a (udden evld will greatly sure the Hherhage, 
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very Fall dy, float all my Meads by apening the bank h 
the rl ver 0 N "Fhis I have dune feveral aimed, nl u great dea 
of on N.. been left behind on the retiring of the water, In 
this caſe, 5. generally had a large erop of graſs the ſueceed(n 
ſummer, but 1 have always found It mord rank, and the hay le 


(wet than at other thmes, 
When I have turned the water of my (pring.over the land, I 


have found the produce equally great, and the hay much finer and 


| 


fweeter than In the other Inflanes, I have alfh obſerved, the thoſe 
meads which firſt reecived the water from the ſpring, were moſt 
luxuriant; and thoſe which it ran aver laſt were the leaſt Wo. 

am therefore of opinion, that the beſt and miſt Ferrilizing water 
for Meadow land is that which itlues immediately from warm 
ſoft ſprings, 

6 | formerly oeeupſed (me water-meadow not many miles diſ- 
tant from this place, where there is a great deal of land watered 
from the Kennet, a verv c-nfiderable river which riſes at a village 
of that name not far from Marlborough. The occupiers of thoſe 
lands are uniformly of «pinion, that the more thick, turbid, and 
ſeculent, the water is, the greater will he the benefit to be derived 
from the uſe of it: and the opinion is certainly well ſupported both 
by reaſon and experience, H aſty ſhowers, and very heavy rains, 
dilute the manure, and waſh away the fine pulverized earth from 
the adjacent lands for many miles t und; ſo that as the waters in- 
creaſe, and become more rapid, they alſo become more replete 
with fertilizing matter, as is viſible to the eye by the quan'itv of 
ſcum, mud, and fine earth, remaining on the ſurface when the 
water is drawn off, The benefit derived from flooding mav in de- 
neral then be computed, cæteris paribus, from the quantity af f- 
culent matter depoſited by the water, fur it is, I believe, invariibly 
found to be in proportion thereto, 

i The effects of the water of land-ſprings muſt depend up n 
the nature of the ſtrata through which it paſſes, and mu be be ne- 
ficial or otherwiſe to vegetation, as that might be it applied i 1 
ſubſtance, Calcareous earths, in gener +l, ate friend'y +19 01s 
ducive to vegetation z and from thence it ſeems probable, tit 
water ifſuing from limeſtone rocks would promote the growth of 
vegetables in proportion tu ity impregnatiun by the calcarcous 
matter, 

« The effects of limeſtone water have never fallen within my 
vubſervation: but from what I have «bſerved of land ſprings, I have 
often thought the benefit from them was nw hing mote than from 
the ſimple Auid as a conſtituent part necetfiry tw the acer: tin of 
all budies, abſtracted from every principle ot nutriment but what 
Is contained in water as ſuch only, However, there cannot be 4 
doubt, but different ſprings are impregnated with different quall- 
ties, the particulars of which cannut be known but trum oblerva- 
tions of their effects.“ 

As the uſe of clear ſpring and river water ſe greatly neglected 
by nun bers who have It in their wer to {improve their paſture at 
an inconfiderable expenee, the foreging obſer vatio 4 being the 
opinions of various ingenious gentlemen, will, we we & res 
warded with that attention ſuch rational lileas defer ver here % 
material advantage in thuſe meadows which are liable to geeldental 
vverfluwihgs, and thiſe which ate capable of being overflowed at 
pleaſure, and are at all times wut of danger, In the gelt the water 
may cvme at 4 weng ſeal n, and often dues, to the entire lofs of a 
erop ( hut in the latter It never can euine, but when the huſbands 
maß thinks proper, 

ater running in a briſk manner over paſtyre in the winter 
ehrſches It materially: but 4 ding water, which does Lt Fin 
A difperfed by the warm dry weather In the erbe, d v4 g elk 
hun, The methods of overfluwing, proftifed In er here 
and Wilmhire, are very eurlous { large fen a gates, of Geis, 118 
exefted an the teens, and ehannels gut ty letras thn wa of 
over the land, which are contrived In 4 manner eapable uf Aluudiing 
ve laying diy au part thought proper, 
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bringe uſually lie on 4 bed of elay, for which reaſin It will be 
neceſſary to dig the drain of a ſufficient depth. Vartan methods 


are uſed In gonſiruding the Dralnsz wood tled up in im a bundles 
Is ſometimes placed at the bottom uf the Draln, ſometimes Nunes 
are gg vl py wet. together at the bitten 4 it bs te be {bs 

in both thoſe methods the Drains are brought tu a 


point 


ſer ved, 
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point at the bottom, the ſides forming an acute angle; in elther 
of thoſe inſtances, when the wood or ſtones are placed at the bot- 
tom, the turf which was taken from the ſurface is placed upon 
them with the graſs downwards, 

The uſual method of making theſe drains is to dig trenches, 
and fill the bottoms with ones, bricks, ruſhes, or buſhes, which 
are covered over with the earth which was dug out of the trenches ; 
but this is not the beſt method, becauſe the water has not a free 
paſſage through theſe drains ; ſo that whenever there is a flood, 
they are often ſtopped by the ſoil which the water frequently brings 
down with it. Me beſt method yet found to make theſe drains 


is to dig trenches to a proper depth for carrying off the water, 


which fot the principal drains ſhould be two feet wide at their top, 

and ſloped down for two feet in depth, where there ſhould be a 

ſmall bank left on eich fide, upon which the croſs flakes or bearers 

Niould be laid; and below theſe banks there ſhould be an open 

drain left, at leaſt one ſoot deep, and nine of ten inches wide, that 

there may be thom for the water to paſs through: the larger Drains 

(hould be at convenient diſtances, and ſmaller Drains of about 

lis of ſeven inches wide, and the hollow under the buſhes eight 

vt Hine inches deep, fhould be cut acroſs the grotnd, which \huuld 

viſchatge the water inte theſe latger Drains. "The number and 

tation of them mult be in 7 to the wetneſs of the 

land 5 and the depth of earth above the buſhes muſt alſy be pro. 

hene t6 the intended ue of the land for IE it is arable Tand 

to be pee, it mult not be (hallower than & foot of Fourteen 

ineſiee, that there may be fullieient depth for the plough, withz 

et dilurbing the buſhes, but er paſture land nine Inches will be 

full envagh 6 for when the buſhes is ty drop in streng land, they 

will have line effect; the ground above will bind (6 hard, as t6 des 

tain the wet on the ſurface, Whien the drains are dug, there ſhould 

be prepared a quantity of goud bruſh-woud, the Jamey Mok s 

ſhowld be cur out to lengths of about ſixteen of elplitocn inches, 

which ſhould he laid acroſs upon the 1wo fide-banks of the draln, 

at about four Inches diſtance ; then cover theſe Nicks with the 

ſmaller bruſh-woud, furze, broom, heath, or any other kind of 
bruſh, laving it lengthways pretty cloſe ; on the top of theſe may 

be laid ruſhes, flags, &. and then the earth laid on to cover the 

whole, This fort of Drains will continue good for a great num 
ber of years, and are never liable to the inconveniences of the 

other; for the water will find an eaſy paſſage through them under 

the buſhes ; and where there is plenty of bruſh- wood, they are 
made at an eaſy exp nce ; but in places where wood is fearce, it 

would be chargeable to make them: however, in this caſe, it would 

be a great advantage to theſe lands to plant a ſufficient number of 
cuttings of willow, or the black poplar, on ſome of the , moiſt 

places, which would furniſh bruſhwood for theſe 3 ſour or 

five years ; and as the expence of planting theſe cuttings is tri- 

fling, there cannot be a greater advantage to an eſtate which wants 

draining, than to practice this method, which is in every perſon's 

power, lince there is little expence attending it, 

In countries where there is plenty of ſtone, that is the beſt ma- 
terial for making theſe under-ground Drains ; for when theſe are 
properly made, they will never want repairing. 
ſary, in many caſes, and has proved very uſeful, to flag the bottom, 
and to line the ſides of the Drains with tiles, brick, or None, to 
- Keep the carth from falling in, and to | reſerve a free patſage for the 


It may be neceſ- 


wards, that will have a beating of four inches ang a ha 
ſide, and leave a clear Drain of three inches by fix, 82 
the water; then fill the Drain to the ſurface with the earth that 
remains, and at the mouth, or where it is deſigned to diſcharge th 
water, ſecure it with a few bricks, or ſtones, You will pleaſe 1 
obſerve, that the depth prevents their being injured from any * 
perficial preſſure, and the only objeQion 1 have ever made to the 
plan, is, that y may be liable to be choaked by the moles ; — 
[ believe they ſeldom or ever work at that depth,” ; 
Drains, in the fen-countries, are large cuts, or ditches, f 
twenty, thirty, nay ſometimes forty feet wide, carried throy N 
the marſhy ground to ſome river, or other place capable of ti. 
charging the water they carry out of the fer-lands, Moſt of 
theſe Drains are made in our fen-countries by a body of men 
called the undertakers, whoſe reward is one third of the groung 
they drain, They alſo erect flujces at a great expence, often 
not leſs than two thouſand pounds each; Yet theſe, with all the 
care they 2 in erecting them, ate ſubſect to be blown up by 
the vaſt weight of water that lies upon them when the lan4s ats 
over fon, Some of theſe flulees have two of mote pair of 
doots, of fix, eight, of ten Feet high, Which ſhut when the wates 
in the river is Higher than in the Drains, by the weight and fires 


of it; and fo e e, throw vt a body why feet ſquiate bf 


water for about fx of ſeven hours during the ebb, The teal is 
of theſe Drains Is very evident from the preſent (ate of the ang 
where they are cut, and that of It before, In Camden's this 4 
this was bug, and now It Is all firm land, The country about 
Crowland was In that author's time fo foft, that it was not paſty. 
ble by earflages e and this grew a Wittlelfm upon It, that all the 
Cartes that entered this town Were eafud on the wheels with (yer ; 
byt this Is now ſuch fAirm-ground, that earrlages of any kind pals 
over It, The duck-ponds vſed to be called the fen corn-flelds, and 
they now are ſueh In reality, thelr bottoms being dry, and pro- 
ducing oats, and rape-ſeed, of cule feed, with great increaſe, 


CLEANSING PASTURE, 


Paſture ground, of an Inferior quality, is ſubje& to become 
moſſy, ſometimes to a degree which renders it of little value; 
various methods have been deviſed to deſtroy moſs on Paſture, 
Scarrifying it in ſpring with a ſtrong harrow made on purpoſe la 
been practiſed, and ſtrongly recommended; but we by no means 
think it conſiſtent ; it is true it a dreſſing of coal-aſhes, lime 
compoſt, ſoapers aſhes, or other ſuitable manure, has been freſh 
laid on, harrowing with heavy harrows may be uſeful, but with- 
out manure it cannot, 

Paring, burning, and ſpreading the aſhes on greenſward, over- 
run with moſs, is. good management, but particular care ſhould be 
taken to pare the turf extremely thin, otherwiſe the paſture is a 
long time before it recovers itſelf, A light dreſſing of mud, t 
luamy mould, is very ſerviccable to ſpread over the land at the 
time you ſpread the aſhes; they ſhould be well harrowed 
with a thorn buſh, loaded with ſtones, or a harrow with ſhort tines 
or teeth, The proper time to pare and burn moſſy and coarſe 
greenſwerd, is as early in the ſpring as poſſible, 

Cleanfing Paſture ground from anthills is certainly good huſ- 
bandry, although numbers object to the practice, and will tell vou 
they know the injury attendant on the ſyſteni from experience; 


water, : 
Wen the ground in which the ſprings are, lies on a gentle de- ang — ow ho . agree, provided the bufineſs is badly — 
clivity, plough it in an horizontal direction, by which mans cach 2 How! . benefit from digging away anthil's by 
furrow carrics off the watcr, which would otherwiſe ſink into the in ne 1oowing manner: as ſoon in autumn, as. you can poſſibly K 
next ridge | ſpare time, dig up the anthills rather deeper than the ſurrounding 
"The beſt time of the year for making theſe Drains is about Mi- — and —_ — ready, throw them inta it, and imme- pa 
chaclmas, before the heavy rains of autumn fall, becauſe at this = *. b = a convenient place to make the comp ” 

ſeaſon the land is uſually dry, ſo that the drains may be dug to a | ea anon as potibie after, get if you can about one load cf P 
the lime freſh from the Kiln, to every five loads of the atnhills, and mo 


proper depth ; for when the ground is wet, it will be very difficult 
to dig to any depth, becauſe the water will drain in, wherever there 
is an a__— in the ground, 


For 
Vol. III. p. 378, the following obſervations on Draining. 


By R. H. CCARK RK Es8Q, or BRIDWEII, 
NEAR CulLomPTON, Dr vox. 


« No branch of huſbandry is attended with greater ſucceſs, in 
ſoils naturally wet and ſubject to ſprings, than under-ground 
drains, which are called with us, French putters ; the uſual 
method of making them, is with ſtone, but where there is a 
ſcarcity of that material, alder poles are ſubſtituted ; and where 
wood is ſcarce, that method wif. becomes expenſive, I have a 
farm ſubje& to all three of the above inconveniences, and my 
tenant was adviſcd to the following mode, viz. when the line is 


urther information, weiinſert from Mr. YouxG's Annals, 


mix it well together; if it has been properly mixed, the compo! 
will be in condition to ſpread on the land the next ſpring ; by this 
means the inſets will be all killed, and the land will be benefited. 

If the lime cannot be procured, ſoot, ſoapers aſhes, or animal 
manure, ſhould ſupply the place, obſerving to throw ſome of 
the compoſt on the bare places which were made by removing 
the hillocks, The ground ſhould be harrowed as ſoon as th: 
dreſſing is put on the land, and is in a condition to break t 
pieces, 


SECT. XX, HAY AND ITS MANAGEMENT. 
THE makirg and management of Hay has been learned! 


diſeuſſed by many able theoriſts, ſome of them, in order t. 
| preſerve its virtues, diſapprove of expoſing it to the ſun ; and we 
rather wonder that we have never ſeen it recommended in print 

to the farmer, to take his Hay home and dry jt the chimney 


marked out where the Drain is to be cut (which muſt be directly | corner, 
through the ſpot where the ſpring riſes, and fully at the head of The editors of the Scoren ExcyciLorania fay, the bel 
| it) with a ſpade of 12 inches wide, take the turf carefully up in | method of haymaking ſeems to be that recommended by their own 
| ſquares, with conſiderable ſubſtance of earth to it, and lay it by  countryman, Dr. Axbtr$oN; as follows. 
| on one fide of the intended Drain then cut the Drain of the ſame | © Let the haymakers follow the mowers, and make the gra 
adth, three feet deep ; take the earth out clean; leaving the | Into cocks about three ſeet high, giving each of them a (light 
_ mom A matt IT a {paces _ =—_ wo eut n | pre — by drawing a few handfuls of the Hay fron | 
channe e ie bottom part; ſix Inches deeper the bottom, layin n- 
when that is done, lay the turf in flat, with the grafſey ſids en Ing r — . aaron on I * 
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Had the learned Doctor and the Editors of the Encycrior anita 
been Iriſhmen, the reader would have jocoſely called this method 
of haymaking a BULL ; but as thoſe gentlemen are natives of a 
country, whoſe inhabitants are famous for their ſcientific learning, 
and accurate mode of expreſſing themſelves, we muſt content our- 
ſelves with m— ſuppoſing the Doctor meant to give a receipt 
for making dung inſtead of Hay, and hope no one will be eredu- 
lous enough to try the experiment. | 

Hay made from clover, ſaintfoin, or other graſſes of the ſame 
kind, ſhould be treated in a diffgrent manner from natural or mea- 
dow graſs ; but to preclude it from the influence of the ſun, is not 
the proper method ts make good Hay. The firſt objeR is the 

per ſeaſon to mow graſs for the purpoſe of making Hay, and 
when that period arrives depends mote on the practical judgment 
of the farmer, than any theoretic deſcription can convey, 

Graſſes of all kinds are in thelr higheſt perfection juſt before 
they bloſſom, and that is the eriſis which ſhould be the huſband. 
man's guide in mowing i a perſon who has a great deal of buſineſs, 
which will neceſſarily take up three weeks of month, be the wea- 
ther ever fo fine, ſhould begin What he intends to mow Firſt earlier 
than we have directed, 

Graſs grown old in the field de of Iittle more nouriſhment to 
eattle than raw 1; and the land is materially exhauſted by hearth 
the ergp till Its virtues ure evaporated, From eutting graſs of a 
forts early, every advantage Which can averue, from good Hay 
firong and luxurlant aftermath, the ſoil not [mpoverifhed, an 
every other good elreumſtanee that can be wiſhed, may be en- 
ported, With respect to making Hay, grafs ent young, and 
with its Julees In per feen, requires much More making than that 
which is overgrown before It le mowed, 

Saintfoln, clover, and other artificial graſſus of the Ike kind, 
fhowld be onee turned in the ſwath, and as ſurn as poſſible made 
into very ſmall cocks, the fmaaller the better, and from time to 
time turned till they are fit to be put together in rows for the pur» 

fe of carting to the ſtack or rick, 

Natural meadow and paſture graſs, being mowed In its proper 
ſeaſon, ſhould be ſpread in the morning, and before tle evening 
raked in (mall rows, and thoſe rows made into ſmall cocks; they 
cannot be made too ſmall, provided they are put together in a round 
ſnug manner : on the morrow the cocks ould be throwed and 
ſpread in rows, and turned and raked together as may ſeem neceſ- 
ſary, and in the evening made into larger cocks than thoſe the pre- 
ceding day: thus the proceſs ſhould be continued till the Hay be- 
comes fit to carry together, which may be known by its handling 
light ; and by twiſting a ſmall wiſp as hard as you can with both 
hands, obſerve that no moiſture appears, or the hay is not ſuffi. 
ciently dry to put together in a rick. 

It is a cuſtom to make Hay into ſmall ſtacks of about a ton 
each, and letting them ſtand in that condifion till the field, or the 
quantity deſigned to make the rick, is made ready, and then the 
rick or ſtack is made without intermiſſion, This prevents Hay 
heating immoderately; and if judiciouſly conduQted, anſwers many 
convenient and good purpoſes, 


SECT. XXI. INCLOSING, WITH THE 
MANAGEMENT OF FENCES, 


INCLOSING. b 

DIVIDING and Inclofing, with the planting and manage- 
ment of Fences, are circumſtances of the moſt important conſe- 
quence to the flouriſhing and improved ſtate of agriculture in this 
kingdom. 

Tnelofing of lands, and dividing the ſame into ſeveral fields for 
paſture and tillage, is one of the principal means of improvement; 
firſt, by aſcertaining to every man his juſt property, and thereby 
preventing an infinity of treſpaſſes and injuries that lands in com- 
mon are ſubje& unto ; . beſide the diſadvantage of being obliged to 
keep the ſame ſeaſons with other — who have land in the 
ſame field ; ſo that the ſowing, fallowing, and tilling the ground 
muſt be equally, performed by all the landholders ; and when there 
happens a ſlothful negligent perſon, who has land intermixed with 
others, it is one of the greateſt nuiſances imaginable. Secondly, 
where land/is properly incloſed, and the hedge-rows planted with 
timber trees, Xe. it preſcrves the land warm, and defends and 
ſhelters it from the violent cold nipping winds, which, in ſevere 
winters, deſtroy much of the corn, pulſe, or whatever grows on 
the grounds ; and where it is laid down for paſture, it yields much 
more graſs than the open fields, and the graſs will begin to grow 
much ſooner in the ſpring. The hedges and trees alſo afford ſhel- 
ter for the cattle from the cold winds in winter, and ſhade for 
them in the great heats of ſummer. Theſe hedges alſo afford the 
diligent huſbandman plently of fuel, as alſo plough boot, cart 
boot, &e. And where they are carefully planted and preſerved, 
furniſh him with maſt for his ſwine ; or where the hedge-rows 
are planted with fruit trees, there will be a ſupply of fruit for cy- 
der, perry, &c, which in moſt parts of England are of no ſmall 
advantage to the huſbandman. By this method of incloſing, 


there is alſo much more employment for the poor, and it is there- 
fore a good remedy againſt beggaty ; for in thoſe open countries, 
No. 9. Vor. I. 
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where there are great downs, commons, heath and waſtes, thert 
is nothing but poverty and idleneſs to be ſeen amongſt the gene- 
rality of their inhabitants, 

It muſt be acknowledged, that incloſures of waſte larids and 
commons would be uſeful, if they were divided into ſmall parcels, 
and given up to be occupied at moderate rents by the poor: But 
if beſides leſſening the produce of fine wool, they bear hard on the 
poor, by depriving them of a part of their ſubſiſtance, and only 
ſerve to increaſe farms already too large, which is commonly the 
caſe, the advantages attending them may not much exceed the dif- 
advantages. With reſpe& to incloſures of open fields and lands, 
the advocates for incloſing are ready to own, that theſe diminiſh 
tillage, increaſe the monopolies of farms, raiſe the prices of 
viſions, and ＋ depopulation. Such incloſures, therefore, 
however gainful they may be at preſent to a few individuals, are 
unduubtedly pernicious. It is a known fact, that in Northamp- 
tonſhire and Leiceſterſhire, where incloſing has greatly prevailed, 
moſt of the Ineloſedd Lordſhips are converted into paſturage 4 in 
conſequence of which many Lordſhips have not no fifty acres 
ploughed yearly, In which fifteen hundred, of at leaſt « thouſand, 
wete ploughed formerly j and ſearce an ear of ern is to be ſeen in 
ſome that bore hundreds of quarters: the effect of which has 
been, that the price of wheat and malt le greatly {nereaſed, and 
that the inhabitants in almoſt all the Inclofed villages, where they 
have no eonſiderable manufacture, are very ſenf] " diminiſhed g, 
Infornueh that a hundred houfes and families have in ſume places 
dwindled ito eight of ten and the landholders, In moſt pariſhes 
that have\been inelofed only fifteen vor twenty years, are very few 
In eomparſfon of the numbers who occupied them In thelr open 
feld ate, Tt is no uneommon thing to fee four or five wealthy 
graviers engrofling a large Inclafed Lordihip, which was before in 
the hands of twenty or thirty farmers, and as many ſmaller tenants 
OF 7 rietors, All theſe are hereby thrown out of their livings 
with their families, and many other families which were employe 
and ſupported by them, 

The ſtate of Nortulk is in ſome reſpects ſimilar to this, Inclo- 
ſures, ſays the celebrated Lord Bacon, in his Hiſtory of the Reign 
of Henry VII. (ſee his works, vol. ili, p. 431) * in 1489 
to be more frequent, whereby arable land was turned into paſture, 
which was eaſily managed by a few herdſmen, This occaſioned 
a decay of Tor e. In remedying this inconvenience, the king's 
wiſdom and the parliament's was admirable. Incloſures they would 
not forbid, and tillage they would not compel ; but they took a 
courſe to take away depopulating incloſures, and depopulating 
paſturage by conſequence. The ordinance was, that all houſes 
of huſbandry, with twenty acres of ground to them, ſhould be k 
up for ever, together with a competent proportion of land to 
occupied with them, and in no wiſe to be ſevered from them. By 
theſe means, the houſes being kept up, did, of neceſſity, enforce 
a dweller, and the proportion of land for occupation being alſo kept 
up, did, of neceſſity, enforce that dweller not to be a beggar. This 
ſtatute was renewed in King Henry the Eighth's time ; and every 
perſon who converted tillage into paſture was ſubject to a for- 
feiture of half the land, till the offence was removed. In a law 
of the twenty-ninth of the ſame reign, it is ſet forth, that 
m_ farms, and great plenty of cattle, particularly ſheep, 
had been gathered into few hands, whereby the rents of lands 
had been increaſed, and tillage very much decayed ; churches 
and towns pulled down; the price of proviſions greatly 
enhanced, and a prodigious number of people rendered incapable 
of maintaining themſelves and families ; and, therefore, it was 
enacted, that no perſon ſhould keep above two thouſand ſheep, 
nor hold more than two farms. In the third of Edward VI. a 
bill was brought in for the benefit of the poor, for rebuilding de- 
cayed farm-houſes, and maintaining tillage againſt too much In- 
cloſing. In the year 1638, there was a ſpecial commiſſion from 
Charles I. for enforcing the ſtatute of the zoth of Elizabeth, by 
which no cottage was allowed in any country place, without at 
leaſt four acres of land to it, to prevent the increaſe of the poor, 
by ſecuring to them-a maintenance; nor were any inmates al- 
lowed in any cottage, to ſecure the full cultivation of the land, 
diffuſing the people more over it. And by an act in Cromwell's 
time, no new houſe was to be built within ten miles of London, 
unleſs there were four acres of land occupied by the tenant. Thus 
did the policy of our anceſtors diſcourage ineloſing and engroſſing, 
upon the ſame general view of their depopulating tendency ; and 
though the increaſe of trade and manufactures in more modern 
times has produced a conſiderable alteration in the ſtate of our 
country, and may require ſome change in our internal policy, = 
it is eaſy to foreſee, becauſe facts juſtify the apprehenſion, that In- 
cloſing and engroſſing to the degree in which they have lately pre- 
vailed, will annihilate the ſmall occupiers of land, and reduce the 
inhabitants of the kingdom to two claſſes, viz. gentry and begs 
gars, or grandees and ſla ves. 

As in former times the number of — — of land way 

ater, and all had more opportunities of working for themſelves, 
t Is reaſonable to conclude, that the number of people 92 to 

* 
1 #% *% di bour 


d 1' is to be placed before Sheet I's d 2) in this Number, it being an Additional 


Sheet 7e /% StcoNnD Edition of this We 


AGRICULTURE, 


\abour higher, The nominal price of 1 1s at preſent not 
more than about four times, or at moſt five times higher than It 
was in the year 1514. Hut the price of corn la ſeven times, and 
of fleſh-meat and ralment about fifteen times higher ; therefore 
the price of labour has been ſo far from advaneling In proportion 
ta the Increaſe In the expences of living, that It does not appear 
tu bear now half the pa to theſe expences that It did for- 
merly, See on this ſubjeR Price's Obſervations on Reverſſonary 
Payments, Supplement, 5 388, &e. Appeal to the Public on the 

Subject of the National Debt. Is 9, &e, 

In ineloſing of land, regard ſhould be had to the nature of the 
ſail, and what it is intended for ; becauſe corn-land ſhould not be 
divided into ſmall fields; for beſides the loſs of ground in hedges, 
&c. the corn doth ſeldom thrive ſo well in ſmall incloſures, as in 
more open land, eſpecially where the trees are large in the hedge- 
rows, The graſs alſo in paſtures is not ſo ſweet near hedges, or 
under the drip of trees, as in an open expoſure ; ſo that where 
the incloſures are made too ſmall, or the land overplanted with 
trees, the herbage will not be near ſo good, nor in ſo great as ig 
as in larger fields ; therefore, before a perſon begins to incloſe, 
he ſhould well conſider how he may do it to the greateſt advan- 
tage: as, for inſtance, it is always neceſſary to have ſome ſmaller 
i neloſures near the habitation, for the ſhelter of cattle, and the 
conveniecncy of ſhifting them from one field to another, as the ſea- 
ſon of the year may require ; and thereby the habitation, barns, 
ſtables, and out-houſes will be better defended from ſtrong winds, 
which often do great damage to thoſe that arc expoſed to their 
fury. Theſe ſmall incloſures may be of ſeveral dimenſions, ſome 
of them three, four, fix or eight acres in extent; but the larger 
diviſions for corn ſhould not contain leſs than twenty or thirty 
acres, or more, according to the ſize of the farm. 

The moſt common incloſure is by a ditch and bank raiſed by 
its fide with quick : this takes place in almoſt any ground ; but 
as it is expenſive, and ſtone or water more plentiful, they are 
uſed in its ſtead. In marſny lands they only cut ditches, by way of 
fence between ground and ground ; and theſe, when wide and deep 
enough, are a very good fence in all places where there is water 
to keep them full. In Cornwall and Devonſhire, and ſome other 
of the Weſtern counties, they uſe a ſtone fence, which is the beſt 
kind both for the lands and for the cattle. Flat ſtones are very 
88 in theſe counties, and may be had at a trifling expence. 

ith theſe ſtones they build round the land that is to be incloſed 
two walls near one another, laying the ſtones upon one another, 
firſt two and two, then one, all the way up; and as they riſe, 
they fill up the ſpace with earth; and fo _ continue the ſtone- 

work, filling it to what height and breadth they pleaſe, and beat- 
ing the ſtones in flat to the ſides, which makes the whole firm. 
On the = of theſe walls they * quick, and even timber- 
trees, which thrive extremely well. In the northern counties of 
England, and ſome others, where there is plenty of ſtone of a 
latge and rough kind, they make their fences with the rough and 
unhewn ſtones, piling them up into a wall with no ſort of cement 
ot mortar, only wying on large ones at the top in a bed of clay, 
which ** all the reſt together. They make theſe walls about 
Ave feet high, 


MANAGEMENT Or FENCES, 


"The white thorn is the beft of all trees to plant for a fence 
belng a tolerably quick grower, and laſting 4 long time, and 
making u very handſome fence, It will fueeeedd on any foll where 
a diteh and new bank are made, exeept It he wholly of gravel of 
fand, and even In this eaſe It will thrive, If there happen a rainy 
fenfun after the planting of It, Some ralfv It by feeds, and others 
by young lants | the latter Is the moſt expeditious way, for the 

ie twy years In the ground before they (hoot, but they 
grow very faſt after two of three _ dome propare the haws 
of (rule of the white thorn, by tying them up In « halt bag, an 

15. them all winter ( after this, If they are ſown In February 
— „ will eome up the firſt year, and grow better than 

mer l 

here ſets are ſegvree, It le f way when the underwoods 
are felled, of rather the year Wor tow haws and floes In them, 
and they will furnifh a ſupply of young plants for hedges, without 
dulng the woods any harm, becauſe they may be drawn before 
they come to be tov The white thorn ls alſu of conſidera- 
ble value In ſome fort of works 4 Its root becames very beautifully 
veined when old, and elegant boxes and combs are made of It, 
It Is uſed by ſome alfo In the buſineſs of InlayIng, and would be 
more ſv, If Its beauty were more known, The crab and the (loe- 
tree, or black thorn, comes next In value to the white thorn, for 
1 * fences, ; 

6 crabs are to be fown by kernels, pulp and all, and the 
will come up the firſt e 75 a at of 8 erabe lanted 
thick enough, make ah excellent fence, The black thorn le 
nat ſa much approved, becauſe It Ie net ſo ſure of growing, a nd 
If it does, Its roots „ and it is apt to run in too much upgn 
the land. The buſhes of black-thora are however the bell bf 
any for dead hedges, and for mending of gaps; and they have 
another advantage over the white thorne, which is, that cattle are 
nat ſo apt to wy them, The black thorn will grow on any ſall 


when Bo white grows, but the richer the mould ls, the better It 
Wi thrlve. 
Holly Is another excellent ſhrub for a fence i It Is Indeed much 
the beſt of all the fence buſhes ; but It grows fo ſlow, and le ſo 
uncertain, that the farmers are afrald of walting for It or of truſt. 
Ing to it ; but where it ſueceeds, It makes amends for the dela 
in its thickneſs, helght, and ſtrength. Tr Is to be ralſed like the 
white thorn, elther b ſets or berries, and the berries In the ſamo 
manner lie two years in the ground before they come up. It will 
grow on any ſoll, even on the drieſt gravel, or among ſtones and 
rocks, It delights moſt in light grounds, If it be raiſed In 
plants, they ſhould be about the thickneſs of a man's thumb, and 
lanted in a moiſt ſeaſon, either in ſpring or autumn; they myſt 
be ſhaded well with firaw or haulm after they are ſet, and muſt 
be carefully watered, as ſoon as they begin to ſhoot, otherwiſe 
they will all periſh, 

If any of them ſeem to periſh, they muſt be cut off cloſe at the 
roots, and they will often ſprout out vigorouſly thence again, 
The ground muſt -be dug up about them at times, which very 
greatly promotes their growth; and the farmer muſt keep his 
ſheep from them, for they are very fond of cropping the young 
ſprouts. Field-mice are apt to gnaw the roots of holly in hard 
winters ; and many of theſe trees are ſuppoſed to be killed by the 
froſt, when the teeth of theſe little vermin have really done the 
miſchief. _ g | / 

The beſt way of raifing a fence of theſe trees, is to plant them 
with the quick or white thorn, . four plants of that to one of hol. 
ly ; theſe will thrive very well together; and while the white 
thorn grows very ſpeedily, the holly will take its time : as this 
grows large, the white thorn may be pulled up by degrees, till at 
length there is only the holiy left ; and if this is found not thick 
enough, the boughs of it which grow neareſt the ground may be 
laid down and covered with earth, and they will ſend up innu- 
merable ſuckers, which will fill up all the gaps, 

Beſide theſe there are very good fences made of furze, or alder, 
and even of elder, in ſome places, on proper foils. Elder ſticks, 
or truncheons, ten or twelve feet long, are to be cut and ſtuck 
in the bank ſlope-wiſe each way, ſo as to make a chequer- work. 
This makes the ſpeedieſt ſhelter of any. When the trees grow 
old, they are alſo fil of value ; their wood is a "erp fine one for 
turning, and is at leaſt equal to box, if not ſurpaſſing it. The 
elder-tree makes an extremely good fence in watery places : and 
when planted on the banks of rivers, is of great uſe in preventing 
them from being undermined by the current ; the roots being ve- 
ry numerous, ſtrong, and compact. It is always ſending ſuck- 
ers alſo from its loweſt roots, which makes it very uſeful where 
ſtreams wear away their banks, and are widening their courſe. 

The furze buſh, though an irregular grower, makes an excel- 
lent fence on dry banks, where nothing elſe will grow. It may 
be raiſed either by ſeeds, or by ſets ; but the ſeeds are the beſi, 
eſpecially. thoſe of the French furze, which grows to the height 
of fifteen of ſixteen feet, and is not ſubje&t to ſpread with its 
root, and get into the good ground, as our common heath-furze 
will always do. This has the advantage of being a very ſpeedy 
grower. It will make a very * hedge in three years, If taken 
care of. It Muſt be kept well weeded while young; and the 
ſheep muſt be kept away from It | for they ate very fond of its 
young flioots, 
for when grown up to any conſiderable helght, nothing can hutt 
it, If a Furge-hedpe be elipped, It will grow large and thiek j 
but If left to Itſeſf, It will run up toe conſiderable height, and af- 
ford good fhelter, and — an exeelſent fuel, They fhw murh 
vf the poor land In Devonſhire with furse, and make a very 
eonfiderable advantage of lt. | 


SKEET, XXII. HORSFS AND OXEN AS USED 
IN AGRICULTURE, 


ARTHUR YOUNG, East has collefted, fram were ur 
tere, the expenee 0 keeping horſes for the purpaſos of Agrieul- 
ture, and on an average, fAnds Ant 161, the expence of be 
Ing a farmer's Harſo one year, half the year in the (Mable with 
hay and corn, and the uther half with green fuud, of turned to 


(us, 
We enleulations, or accounts, Which may be ſeen In the An- 
nals of . Vol, IV. p. 144, not meeting with the Ideas 
and praQtiee of Mr. WII ItAN Pier, of Pendeford In Stafford- 


(hire, he writes the following un the ſubſect, Vol, I V. page 423, 


Annals, &e. 


ON THE EXPENCE OF KEEPING HORSES, AND 
COMPARISON OF HORSES AND OXEN, 
In anſwer ts Obſervation: made by Arthur Young, Kg: 
By Ma, Pitt, 


SIR 
« make the following remarks on your expence of ＋ . 
horſes, as alſo on the compariſon betwixt horſes and oxen, whic 
4 — think worth attentſon, may ſerve to fill a corner of your 
nnals, 
« Firſt, it appears to me that you — the full market price 
for hay conſumed at home, which is not fair 


ut it only requires this care for a little while j 


hay, if even ſold to 
be 


— 
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the general average of many years, 


AGRI CULTURE. 


d on the farm, by no means deſerves the ſamo price, 
be ane elean off}; t 14 of cattle, or horſes, which eat 
fuch hay, and manure ralſed thereby, da a very materlal ob- 

\ {t Is not eaſy to find data from which to calculate this dif- 
—1 of value; but from ſeveral correſponding elreumſtances I 
con)}eQure, that Hay conſumed at home ought not to be charged 
at more than half the price of Hay delivered at market ; more ef- 
peelally if carriage out be taken into the account ; If this polnt be 
*dmltted, It makes a very conſiderable deduQtion from or eftl- 
mate, Upon the average of nine years the value of Hay con» 
ſumed per horſe in your eſtimate Is 61, 24, if one half be taken off 
for the advantage of home conſumption, it makes a deduRtion per 
horſe per annum of gl. 18. for Hay only. 

10 1 „ allowance of oats being ſo various is a proof at 
leaſt, that leſs than the largeſt allowance will ſuffice; I find the 
average (beans included) equal to 23 quarters per annum for four 
horſes, or 46 buſhels each horſe, and average price 28. 3d. per buſhel. 

« ] have converſed with ſome very liberal horſe-keepers, who 
allow three quarters of a peck ny day each horſe, when they bait 
at noon, and go out again at fix at night; two quarters per day 
when they go out but once, and lay in the ſtable at nights; and 
one quarter per day at graſs: ſuppoſing theſe intervals of equal 
length, each one third of a year, it gives 45 buſhels and an half 
each horſe per annum, which very nearly equals your average. 
allow leſs, viz. one buſhel = horſe per week in ſpring and au- 
tumn ſeed time : half a buſhel per horſe per week at other times, 
when they lay in the ſtable; and only half the latter quantity at 

{s, but always mixed with plenty of chaff, or cut ſtraw ; the 
above intervals are 16 weeks, and 20 weeks reſpectively, which 
makes only 29 buſhels per annum each horſe. 

« Upon the other articles of expence I remark as follows: 
chaff cutting charged 1d per buſhel, the price here a half-penny 
and an allowance of beer; ſhoeing very high, the wy being 
double the price of this country ; a common price here for ſhoe- 
ing huſbandry horſes, is 78. 6d. and 8s. per head per annum; [ paid 
for ſeveral for ſome years 9s. per head per annum, on account 
of working them cloſer than other people; I am in doubt whether 
wheat-chaff ought to be charged, as being in few places a market- 
able article; and the extreme ill-luck in 1768 is ſuch as I think 
ought not to join the general account. 

« The following is the calculation of the expence of keeping 
eight horſes, upon an average of the laſt three years; which have 
generally been healthy, and equal to their buſineſs: | 
16 acres of clover mown for hay, at 1l. 1gs. per 

ft 2 28 


acre, the rent of land and tythes being the ha 0 © 
178. 6d. per Z 1 
Oats 2 buſhels. at 28. SS S420 ©.625 o © 
20 weeks ſummer food, from the begitining of June 
to about the middle of Oftober, at 18. 6d. per horſe is © © 
r week 4H E 
Khoeing 9s. per hea L242 + $3 t2 © 
Decline of vidue at 1], per horſe pet annum i o © 


— — 


8 

„ Chaff and farrler may bring it up to t ol. a Horſe pel annum i 
and 1 am of opinion, that by ceconomy and goud management, 
Horſes for Apticulture buſineſs may be, and are, kept In many 
places fit fur conſtant work, without exceeding that ſum, upon 

ie ene 182 A —— mary * a _ 
of 4 of 8, may and dues Frequently prevent deeline of this valua⸗ 
400 from being at all felt, ils 

« The fuperiority, or even equality of Oxen ts Horſes, le, 1 
think, by he Means aſvertalned |; Oxen were, half a eentury ago, 
much more in uſe in this country than at prefent. As an IMs 
8 agrieulture, and more extenſive eviltivation took place, 

hey by degrees gave Way ts Hourfes g 1 have ng doubt but 
Horton thus gradually eftablifhied themſelves In eunſequence of 
« devided uperiority, buth with respect ta doellity and viſpatel | 
and be It ever remembered, that Oxen are by na means capable 
of thuſy quiek exertions, f naturally ang advantageouſly made 
by Harſes In erfticnl thmes of ſowing and harveſt, 

„even draught Horſes 1 luck Upon av u very complete (ot | 
they keep on three carts In carrying ether ding of marl ( they 
ma ' neonſlunally u waggun team and g plough team ! are uff. 
elent for two plough teams In the ſtrongeſt work, and will 
veeaſlonally make three In barley or turnip feed time, or keep 
6n a plough and two palr of harrows for ſowing at the ſame 
time; this number will do a vaſt deal of work, and will never 
want more attendance than a man and two boys, whoſe wages 
ſhall not exceed (Ive Chillings per week with wa board I am 
perſuaded the ſame work cannot be done by any number of Oxen 
Whatever, with the fame attendance : nor probably without an 
extra man, whoſe wages and board will In Its turn, 4 prove 
a moſt heavy burden,“ In a cafe where, by the uſe of Torfes, 
lt might have been diſpenſed with, 

„have never yet ſeen Oxen doelle enough to he managed 
bt the — by one perſon ; a halder and a driver, as far as I 
have obſerved, always attended them; on the contrary, three 
Horſes nt a wheel plough require only a boy of twelve ur ſuurteen, 


and will undoubtedly do more work, 
« WILLIAM PITT,” 


* 


As this gentleman, iu hls correſpondence with Mr. Young, 
ſeems to acquit himſelf In an Ingenlous and praQtieal manner, we 
_ glven le letter at large, but do not In every reſpe& agree 
wit m. 

Horſes are alſo adapted for all kinds of buſineſs, In a manner 
that oxen are not i thele elreumſtances make It neceſſary that overy 
farmer ſhould keep a team of Horſes; but thoſe who have a great 
deal of ploughing, and other buſineſs requiring either Horſes or 
Oxen, will find it greatly to thelr advantage to keep Oxen to per- 
form part of the buſineſs, 

Oxen are kept at much leſs expence than Horſes, are bought at 
half the value, ſubject to fewer accidents, and, properly managed, 
will do nearly as much work. The cuſtom of drawing Oxen in 
the old method, with bows and yokes, is nearly exploded : the 
png method at this time is to harneſs them as you do 

orſes ; the collar being cut open at one end in order to put it 
on their necks: Oxen uſed in this manner are of great ſervice to 
cultivators in general; and in particular to thoſe whoſe buſineſs 
for the plough is on a large ſcale, We ſhall finiſh this ſubject 
with the following letter to the Bath Society, which does the 
writer the greateſt credit. 


ON THE COMPARATIVE UTILITY OF OXEN AND 
HORSES IN HUSBANDRY. 


By Mx. R. KeppincToON. 


About five years ago, T took ſome land into my occupation, © 
and having found the expence of Horſes very great, I determined, 
ſomewhat more than two years ago, to make trial of Oxen, 
and bought one pair. At that time, I am almoſt certain, there 
was not an Ox worked in this country; on which account my 
workmen added much to the trouble of breaking them, by their 
obſtinate prejudices you the uſe of them. 

« Atlaſt I was fortunate enough to ſelect a labourer, who, 
though totally unuſed to them, was willing to take proper pains 
to break them, By his good treatment and temper, they ſoon 
became traQable, and as handy both at ploughing and carting as 
any Horſes. Being well ſatisfied with their — I re- 
ſolved to diſpoſe of all my draft Horſes, and ſubſtitute Oxen in 
their ſtead. 

© I have now compleated my plan, and have not a fingle 
cart-horſe ; but the work of my farm (which conſiſts of upwards 
of one hundred acres of arable land, and fixty of paſture and 
wood) is performed with eaſe by fix Oxen; together with my 
ſtatute-duty on the highways, timber and corn, carting, hatrow- 
ing, tolling, and every part of rural buſineſs. They are ſhoed 
conſtantly : their harneſs is exactly the ſame as that of Horſes, 
excepting the neceſſary alterations for difference of ſize and ſhape, 

are drove with bridles, and bits in their mouths, and anſwet 
to the ſame words of the ploughman of carter, as Hotſes, and as 
readily, A fingle man holds the plough, and drives 4 pair ok 
Oxen with reins they will regularly plough an gere of land 
every ** and in leſs than eight hours time 4 I believe they will 
do it in fever, but 1 would not affert more than 1 know they 
perform. 1 have 4 ſmall plantation, in which the trees are 
plantec in rows ten feet aſunder 4 the intervals are ploughed by 
a fingle Ox with a light plough, and he Is drove by the man 
ns olds it, 1 mention this as an inſtance of thelf great do- 
ellſty. 

« My Oxen three, or more, 
in pro lon to the lvad, Four Oxen will draw eighty buſhels 
of 17 oe date, In 4 wagon, with egſe; and If they are 
In theſe kind, will travel nearly as faſt as es with the fame 
load, I frequently fend out eighty buſhels of oats with nl 
three un, _ one Os with Forty buthels tn a light cart; 
which | think of all others the beſt method of earrlage, My 
workmen are now perfectly reconelled to the uſo of oxen ank 
the following reaſuns determine me to prefer them greatly t 


orfon | 

if}, They are kept at much ese experiee, Ming never oat 
vorn of meal of any fort, During the winter, they ate kept 
In good order for work pos raw, with turnlpa, varrots, or 
cabbages { for want of eſther © the three latter, I allow one 
peek of bran a day to each Ox, whilſt In conſtant work, When 
my raw eis fAniſhed, and the ſpring advances, they eat hay 4 and 
If they work harder than common In the ſeed-time, they have 
bran beſide, When the vetches are fit to mow and glve them In 
the fable, they have nothing elſe. Aſter the day's work In the 
ſummer, they have a ſmall bundle of hay to eat, and ſtand In the 
ſtable till they are cool, and are then turned Into the paſture, I 
am of opinion, that the annual difference of expence In keeping 
a Horſe and an Ox, each In condition for the fame conſtant work, 
is at leaſt four pounds, 

« 2dly, The value of a Horſe deellnes ory aſter he ls 
ſeven years old: he Is of little uſe If blind, Incurably lame, 

very old. But If an Ox de In any of thoſe ſituations, ho may 
bo fatted, and fold for much more than the firſt purchaſe; and 
will always fatten ſooner after work than before, 


in a cart fingle, or t 
| 


„ 2dly, They are not fo llable to illneſs as Horſes, I have 
never had one indiſpoſed, 
| 10 4thly 


AGRICULTURE. 


« 4thly. Horſes (eſpeclally thoſe belonging to gentlemen) are 
frequently rode b 1 — without their maſter's knowledge, and 
often injured by it. Oxen are in no danger of this kind, 

« gthly, A general uſe of Oxen would make beef, and conſe- 
quently all other meat, more plentiful; which I think would be 
a national beneflt, | 

„ That it may not be thought, that a pair of Oxen will 
plough an acre of land in a day only upon a very light ſoll, 1 
muſt add, that the greater part of my arable land is too heavy 
to grow turnips to advantage, When my lighter lands are In 
fine tilth, I make uſe of a double plough; a fingle man holds 
it, and drives one pair of Oxen, and will plough two acres 
a ho I am well aware, that the method of working Oxen with 
a yoke ſpares a conſiderable expence In the artlele of harneſs ; 
but they move ſo much more freely with collars, and can 
uſed with fo much more advantage ſingly by the latter method, 
that I think It far preferable, 

« After experlenee has Inclined me to glve the preference to 
Oxen, I will not omit In my account the 4 materlal Inconve- 
nlenee I have found in working them; which Is, they are trou- 
bleſome in moving, at leaſt I have found them ſo In this county ; 
and, I believe, chiefly becauſe my ſmith never ſhoed any before, 
I have them confined in a pound whilſt they are ſhoed, and a 
man attends the ſmith, owever, I think this advantage 
amply recompenſed by more material advantages; and can with 

reat truth affirm, that the longer I have worked Oxen, the 
better I have been ſatisfied with their utility, 
I am, with great reſpect, Gentlemen, 
Yew moſt obedient ſervant, 


R. KEDINGTON.” 


SECT, XXIII. COWS AND DAIRY. 


THIS ſection we have appropriated to the articles Cows and 
Dairy. By Cows we mean all of the ſpecies of the Cow kind; 
and with reſpect to Dairy, we intend to treat of it here no farther 
than we think it is connected with the labours of the field, con- 
ſidering the making of butter and cheeſe as an independent ar- 
ticle. a 
Almoſt every county in this kingdom has its reſpective breeds 
of cattle, of that ſpecies called the Cow kind: the diſtinction is 
generally to be obſerved in the length or ſnape of the horn, except 
in one kind which are without horns. The juſt proportion and 
due ſymmetry of make, in horned cattle, is in truth confined to a 
few ſimple obſervations, which we ſhall attempt to deſcribe, 

In the firſt place, a round, tight carcaſe, wide in the hips and 
ſtrait in the back, filled up level behind the ſhoulders, the neck 
long and fine without any protuberant ſkin underneath, or what is 
commonly called throaty, the horns long, ſmall and taper, bend- 


ing downwards, the head fine and ſmooth, long and yet ſmall, 


legs ſhort, ſtanding wide and firm, the tail fixed neither too high 
or too low, but growing in a right line with the back bone, the 
ribs formed in a regular convexity, particularly that called by the 
graziers the firſt rib, but which in fact may with propriety be 
called the laſt, it being the hindmoſt. 

This is an outline of what the curious in cattle call a good 
beaſt; and we by no means think ſuch a Bull or Cow undeſerving 
the appellation; at the ſame time time we would wiſh to be under- 
ſtood that there are good beaſts which do not tally with the above 
deſcription; ſome with ſhort horns, and others without any, are 

ualified to rank with the greateſt favourites belonging to either 
the Leiceſterſhire Mr. BaxtewtELL, or the Oxfordſhire Mr. 
FowLtR. Theſe celebrated breeders have carried the improve- 
ment of live ſtock to the greateſt perfection. 

Mr. Bakewell, for all kinds of cattle, ſtands highly exalted ; his 
name is doubtleſs foremoſt on the liſt, But with reſpe& to Horn- 
ed Cattle, we can venture to pronounce Mr. Fowler, of Little 
Rollright, in the county of Oxford, proprietor of the fineſt breed- 
ing ſtock of beaſts that are in the poſſeſſion of any individual in 
this kingdom: to effect this has been a work of time and great 


expence. 
Te has always been thought neceſſary to mix and change the 
breed of Cattle, at leaſt ſo far as related to blood or conſanguinity ; 
but the gentlemen we have juſt noticed have ideas totally oppoſite 
to thoſe old-faſhioned N they without ſeruple permlt the 
dam, or fire, and its offspring, to breed together, holding it an 
invariable maxim, that a complete Bull, and a Cow equally fo, 
ſtand the faireſt chance to propagate à perfect Calf. This has 
been the praQice of thoſe we have been ſpeaking of for a number 
4 years, and the reſult has anſwered their moſt ſanguine expecta- 
ns, 

With theſe celebrated Improvers of Ive ſtock, two or three 
hundred guineas is not deemed an uncommon price for a Bull or a 
Ram: this is _— improving at an immoderate expence, and 
tends to ſhow the world that there are conne/ſeurr and vir be- 
fides thoſe who deal In pictures, medals, or other anclent relics, 

There Is undoubtedly truth in the notlon that an Ox or Cow 
will feed more readily and with leſs e pe nee, when they are kind 
and pleaſant in thelr nature and touch, or handle with a mellow 
ſoftneſs: It 1s not the grazler only will be benefitted by purchaſing 
cattle of this deſcription ; but the butcher, and even the perſon 

1 N 


wh * the beef, will receive every advantage that can be 
eſired, 

In buying cattle either for the purpoſes of the Dalry, or Oxen 
to work or feed, it is of material conſequence to purchaſe thoſe 
which bid falt to turn out uſeful ; ſome forts may be more ſo than 
others ; there Is no particular kind but what are able to objee. 
tions In ſome reſpes: ' beaſt bred on a farm generally are more 
healthy, and are ſubje&t to fewer caſualties than thoſe of another 
kind brought from a different oil, 

As the weaning or rearing of calves for the uſe of the Daley, 


or other purpoſes, Is a particular and expenſive branch of Hul. 


_— we preſent the following letter tv our readers, written by 
the illuſtrious Dur of NokTHUMBERLAND; alſo with Mr. 
Young's Obſervations, Annals, Vol. I. p. 293- 
METHOD OF REARING CALVES, 
By mis Grack ent Dort Of NORTHUMBERLAND, 


z ' 

« I AM to neknowledge the receipt of Your letter on the (ub. 
ect of rearing Calves in a leſs * manner than has hitherty 
een praiſed, and, In anſwer to It, I muſt defire to acquaint you, 

that I have for ſome time entertalned an idea that ſklmmed milk 
might be prepared with proper Ingredients effeQually to anſwer 
that purpoſe, at about a third of the expence of feeding Calves 
with new milk; the articles to be added to the blue bo 
milk, are treacle and the common linſeed-oil cake, ground ver 

fine, almoſt to an impalpable powder, and the * ſo ſmall, 
that to make 32 gallons would coſt no more excluſive of the milk, 
than about ſixpence. It mixes very readily, and almoſt intimately 
with the milk, making it more rich and mucilaginous, without 


giving it any diſagreeable taſte, 
] have ſent you the receipt for making the linſeed-milk, which 


| may be varied at diſcretion; and, though I have not yet had much 


experience of its good effects, I am inclined to believe, that under 
your care and direQion there is a very great probability of its ſuc- 
ceſs ; it will afford me great 3 if the hint I have here given 
ſhould be found any way uſeful in promoting your laudable wiſhes 
to ſerve the public; and be aſſured I ſhall Kind great ſatisfaQion, 
on all occafions, in teſtifying the great regard and eſteem, with 
which I am, Six, 
Your moſt obedient, 
And moſt humble ſervant, 
NORTHUMBERLAND.” 


Take one gallon of ſkimmed milk, and in about a pint of it 
add half an ounce of common treacle, ſtirring it until it is 
well mixed ; then take one ounce of linſeed-oil-cake finely pulve- 
rized, and with the hand let it fall gradually, in very ſmall quan- 
tities, into the milk, ſtirring it in the mean time with a ſpoon or 
ladle, until it be thoroughly incorporated; then let the mixture be 
put into the other part of the milk, and the whole be made nearly 
warm as new milk when it is firſt taken from the cow, and in that 
ſtate it is fit for uſe, 

„N. B. The quantity of the oil-cake powder may, from time 
to time, be increaſed as occaſion may require, and as the Calf 
becomes inured to the flavour of it.” 


OBSERVATIONS ON THE SAME SUBJECT. 
By A. Younc, EsqQ, 


© There are two objects in rearing Calves, each of which 
is of the rome importance: fit, to effect it without the 
aſſiſtance of any milk at all; and ſecend, to improve ſkim-milk 
in ſuch a manner as to render it more nutritious, it being well 
known that there is a prodigious difference in the growth and 
thriving of the animal when fed with new or timmed milk, The 
Society of Arts at London offered for ſome years premiums for the 
firſt of theſe objects, and rewarded an account from Mr. Budd, of 
Wandborough, in Surry: his method was to feed them with a 
gruel made of ground barley and oats, the particulars of which 
aretobeſeenin the third volume of Doffie's Memoires of Agriculture. 


On this method I ſhall only obſerve, that I followed it with the 


pope exaQneſs laſt year with two Calves, both of which, ſo far 
m being reared, were ſo reduced, that, though I changed thcir 
diet to milk upon finding it would not do, yet I was too late with 
the change and they both died. I will not generally condemn the 
method from one experiment, but I muſt own, I have many 
doubts of its ever proving a real and entire ſubſtitution for milk. 
« During my reſidence in Ireland, I had the opportunity of 
buying calves at three days old for the price of 20d, to 44. which 
induced me to make many experiments in this enquiry, Knowing 
before I went the cheapneſs of Cal ves, I had recollected various re- 
ceipts for weaning them, among others hay-tea; bean- meal mixed 
with wheat-flour; barley and oats ground, nearly, but not exactly, 
in Mr. Budd's proportion; but principally Alax-ſeed boiled ton jelly 
and m'xed with warm water: this being recommended more than 
the reſt, I tried it on more Calves, "The reſult of the experiments 
on above thirty Calves was 1 regularly, but the minutes 
loſt, with other papers, in packing up and m'»ving from one king: 
dom to another: the general reſult, however, I well remember. I 
above thirty Calves, I reared not above three or four, and I was 
convinced as ſtrongly as the experience of one ſeaſon could con 
vince 
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vince me, that none of the methods tried deſerved. reliance, 
Harley and bat-meal, with a very ſmall quantity of flax. Jelly, 
reared the few that 1 except one, on which a trial was 
made at the ſuggeſtion of my coachman, who had reared many 
Calves: He delired to mix two thirds ſkim«milk, and one-third 
water with a ſmall addition of flax-jelly well diſſolved ; that Calf 
recovered quickly from the low condition it had been reduced to, 
ind afterwards throve well, 

„Upon the whole, I have no Might reaſon to think, that this 
firſt _ remains nearly in as great ſtate of uncertainty as ever! 
{ am far from pronouncing that it cannot be done, and intend 
multiplylng my experiments In the enquiry as often as I am able; 
all 1 can atfert le, that I have hitherto had no ſucceſs, 

„now come to the ſecond obſect, that of Improving ſkim» 
milk, a deſideratum as much to be defired as the former, 

The moment I received the above very —— oommu- 
nleation from that great patron of every patrlotle endeavour to 
ſerve the public, TIE DUK HO NORTHUMBERLAND, | tried It 
exactly according to the _ and at the ſame time, recom» 
mended It to two farmers in different parts of the kingdom, who 
| knew were ſolleltous for diſcoveries of this kind, It anſwered 
with me as well as I could wiſh the firſt ſeaſon, and has ſtood a 
ſecond teſt ; the farmers to whom I communicated it, report alſo fa- 
vourably of it: in all caſes it has appeared to do better than ſkim- 
milk alone, Thus one material point is gained; not the com- 
plete eſtabliſhment of the method, which can only follow multi- 
— and varied experiments; but a proof that it may very ſafel 


recommended to thoſe who are the moſt cautious, and the moſt, 


fearful of incurring expence. ' 

« Being able to declare thus much in its favour, I lately wrote 
to His Grace, informing him of the ſucceſs, and requeſting his 

rmiſſion to publiſh it, which, by another letter conceived in the 

ndſomeſt terms, he allowed me to do. I can only add, that 
ſuch a liberality of ſentiment gives a luſtre to exalted rank; ſets 
an example of attention to the welfare of the loweſt clafſes; and 
conneds greatneſs with its right baſis, THE PEOPLE's RW F 

As rearing Calves without milk muſt be admitted a very 
important conſideration to farmers in general, we ſhall introduce 
the following method, as communicated to the ſecretary of the 
Bath Svciety, - 

By Mr. Thomas Crook, or TYTHERTON 
©.31R, 

« The following is as near a calculation of the expences of 
rearing my Calves without milk, as I can at preſent aſſert. In 
the year 1787 I weaned ſeventeen Calves, in 1788 twenty-three, 
and in 1789 fifteen. I bought, in 1787, three ſacks of lindſeed; 
put one quart of the ſeed to fix quarts of water, which, by 
boiling ten minutes, became a goud jelly? this jelly was mixed 
with a ſmall quantity of the tea of the beſt hay in boiling 
water. 

« Having my Calves drop at different times, I did not make an 
exact calculation of the expence of this hay-tea, but out of m 
three ſacks of ſeed I had better than two buſhels left at laſt. 
gave them the jelly and hay-tea three times a day; to the boy 
who looked after them 6d. per day; the price of the lindſeed was 
45. 6d. per buſhel ; the whole three years feed 21. 5s. My 
Calves are kept in a good growing ſtate, and are much better at 
this time than thoſe of my neighbours: that are reared by milk; 
they do not fall off ſo much when they come to graſs. 

« I am, your obedient ſervant, 

Tytherton, Dec. 8, 1789. « THOMAS CROOK.” 

he foregoing is a ſuceinct but uſeful account of a method of 
rearing Calves, which has often been ſuggeſted, and deemed 

Aicable, but which the Society had never before known fo 

Ily proved. Mr. Crook, of whoſe judgment in cattle the 
public is well informed, undertook this buſineſs with a zeal which 
does him dredit, and after a ſmall teſtimony of approbation by pre- 
ſenting him with a piece of plate, the Society declare themialves 
happy in recommending a practice, the value of which Mr. 
Crook has ſo well experienced. 


SECT, XXIV. SHEEP, 

SHEEP, like cattle of the neat kind, are of different ſorts, ge- 
nerally adapted in their ſize to the . or richneſs of the 
paſture on which they feed. Small Sheep yield the beſt mutton 
and the beſt wool, but there are advantages which ariſe from a 
breed of large Sheep which makes the ſcale preponderate entirely 
in their favour, On extenſive commons the Sheep are gene- 
rally ſmall, and of little. value ; on thoſe places Seep are liable 
t a number of caſualties which thoſe in incloſures are eaſily de- 
fended from, 

The beſt fort of Sheep for fine wool are thoſe bred In Here» 
fordſhire, Devonſhire, abd by act prod but they are ſmall, 
and black faced, and bear but a ſmall quant 9. 

The marſhes of Lincolnſhire breed a very large kind of Sheep, 
but thelr wool Is not good, unleſs the breed be mended by bring- 
ing In Sheep of other counties among them, which le a ſcheme 
of late very profitably followed there. In this county, it Is no 
uncommon thing to give fifty guineas for a ram, and a guinea 

the admiſſion of an ewe to one of theſe valuable males, or 
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twenty — for the uſe of it for a certain number of ewes during 
one ſeaſon, Suffolk, alſo, breeds a very valuable kind of Sheep» 

The northern counties in general breed Sheep with long, but 
hairy wool ; however the wool which is taken from the neck 
and ſhoulders of the Yorkſhire Sheep, le uſed for mixing with 
Spaniſh wool, In ſome of thelr fineſt cloths, 

To known whether they are ſound or not, the farmers ſhould ex- 
amine the wool that none of it be wanting, and fee that the gums 
be red, the teeth white and even, and the briſket (kin red, the 
wool firm, the breath ſweet, and the feet not hot, 'T'wo years 
old is the beſt time for beginning to breed, and thelr firſt lambs 
ſhould not be kept too long, to weaken them by ſuckling, but be 
ſold as ſoon ay cunvenlence will admit. They will breed advan- 
tageouſly till they are ſeven years old, 

he difference of land makes a very great difference In the 
Sheep. The fat paſtures breed ſtralgcht tall Sheep, and the barren 
hills and downs breed ſquare ſhort ones; woods and mountains 
breed tall and ſlender Sheep, but the beſt of all are thoſe bred upon 
new ploughed land, and dry gounds. On the contrary, all wet 
and moiſt lands are bad for Sheep, eſpecially ſuch as are ſubjet 
to be overflowed, and to have ſand and dirt left on them. 

The great improvement which has been made in this kingdom 
in the breed of Sheep muſt be attributed to incloſures; by incloſing 
every perſon becomes independent of his neighbour, as far as 
reſpeQt his buſineſs, and if a ſpirit for improvement is his wiſh, 
he can exerciſe his will uninterrupted. 

A few years paſt a committee of tradeſmen of the City of Lon- 
don met to enquire into the cauſes of the high price of proviſions, 
and to petition and requeſt parliament to paſs ſome a to redreſs 
the grievance. This wiſe-experienced committee attributed every 
thing to the numerous incloſures which had recently taken place; 
their Sccretary, Mr. Deputy Leekey, was defired to write to 
Arthur Young, Eſq. to procure his opinion, which — 
very politely complied with; and as we think it does the greate 
credit to the author's heart and underſtanding, we preſent it to 
our readers as a maſter-piece of the kind; and the high price of 
mutton being the principal thing complained of, it appears with 
propriety in this place, 

On the high Price of Proviſions, 
In a Letter to Mr. Derurty Letkey, 


By AxTHuR YouxG, EsqQ. 
« SIR, 

« ] have attended for more than twenty years to various 
complaints in and out of parliament, which have been made on 
high prices of proviſions, as they have been called; but I never 
ſaw the leaſt good reſult from any ſuch meaſures, though ſeemingly 
no more than enquiries; and when laws have been made in con- 
ſequence, they have always done miſchief. There is no inconſi- 
derable reaſon for believing that whatever is the price, ought to be . 
the price; ſince price can be formed by nothing-but quantity, 
demand, and competition. If quantity does not exiſt, no one l 
ſuppoſe can expect cheapneſs. If demand does not exiſt, the. 
farmers can never expect a good price; and if competition does 
not take place, trade cannot be free, or the price fair. The laſt 
is the only point on which laws or regulations can bear to 
prevent monopolies: but if by proviſions you mean bread and 
meat, alittle reflection will prove how impoſſible monopolies are. 
What capital does it take to ſet up a butcher or a baker * ready 
money prices an hundred pounds will do either. How then can, 
profits riſe too high when competition ſo eaſily takes place? and 
when do 2 hear of enormous fortun&s made by butchers and 
bakers? J am rather inclined to think them among the pooreſt of 
the claſſes ; certainly the bakers ; and when butchers are in good 
circumſtances, it ariſes generally from a very fair intereſt on ſome 
tolerably good capitals, The misfortune of theſe enquires is, 
that if you miſtake the cauſe, and inſtcad of _— it 
to want of quantity, think it owing to a want of competition, 
and in conſequence of that idea take meaſures to eſtabliſh it-— 
miſchief is ſure to reſult ; of which we have formerly ſeen various 
inſtances in laws 2 foreſtallers, regrators, &c. all which raiſed 
prices inſtead of ſinking them. Perfe& freedom of trade is the 
only means of ſecuring the neceſſary competition. If the corpo- 
ration of London give certain privileges to a butchers' company 
if there are laws that enforce long apprenticeſhips that are un- 
neceſſary, whatever regulations you may have of this fort among 

urſelves, they all tend to reſtrain and regulate what ſhould be as 

ree as air, and as far as ſuch regulations take place, muſt certainly 
have ill effects; for there can be no doubt but all corporations and 
all companies are mounds raiſed againſt freedom of trade, and 
conſe may public nuiſances, | 

« But give me leave to aſk what reaſon any perſon can 
have to expe cheap proviſions at preſent, if by that term meat Is 
underſtood ? Laſt — hay, ſtraw, and fodder of ali kinds, 
were ſcarcer and dearer than ever known In this kingdom. Severe 
froſts deſtroyed the turnips ; cattlz of all kinds, and ſheep ſuffered 
dreadfully; many died, and the reſt were In Ill plight to fatten 
eatly In this ſummer; would you, in ſuch a caſe, have had meat 
cheap? that Is _y aſking whether you would have thoſe farmers 
ſtarve, whoſe wealth alone can feed you: you might as well burn 


all tho ploughs to make corn cheap, 
. Dd a 
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«Such, Sir, are my ideas on the preſent enquiry ; they call 


for no exertions, becauſe the leſs that is attempted the better; and 
doing nothing, inthis caſe, as in many —_ is the beſt policy, 
«c am, 
| « Your obedient and devoted Servant, 
„ARTHUR YOUNG.” 


Sheep, which at this time go under the denomination of Leiceſ- 
terſhire Sheep, are unqueſtionably the moſt profitable of any breed 
that are known; they grow to a large ſize, and will live nearly as 
hard as ſome others which do not weigh more they two-thirds of 
their weight; if the fleece is not worth ſo much per pound, its 
weight makes it of three times the value; and as to the mutton 
which epicures think inferior, we defy them to diſcover any differ- 
ence, provided they do not ſee the fize of the joint from whence 
it was taken. We think ourſelves juſtified in the prediction, that, 
in a few years, there will be ten Leiceſterſhire Sheep kept in this 
kingdom to one of any other kind. 
he profits on a flock of Sheep have lately been a matter of 
contention between Mr. MA cRO, of Barrow, in Suffolk, a gen- 
tleman farmer, and his Grace the DKE oF GrAFToON. e 
have given in this ſyſtem ſeveral extracts from the productions of 
Mr. Macro, and regret that we cannot on the preſent occaſion, 
the ſubje being inveſtigated by him in ſo copious a manner. 
But when a — of ſuch political conſequence and poliſhed 
manners as the Duke of Grafton condeſcends to correſpond 
with a plain ſenſible Farmer, the public muſt anxiouſly wiſh to 
ſee the ſentiments of ſo high a character, on ſo humble a pur- 
ſuit as that of Agriculture ; we therefore lay the Duke's excellent 
letter before the public. 


ACCOUNT OF A FLOCK OF SHEEP. 
By His GrAcsE THE DVR E OF GRAFTON. 


« The account, given by M. Macro, of His Flock of 
Sheep, is, as juſtly *blerved, o very complete on that point, that 
I have waited in expeQation of ſeeing ſo good an example, 
(which has been given by my neighbour) taken up by others of 
intelligence and experience, and that we ſhould have been fur- 
niſhed with the means, before this time, of weighing, on juſt 
and ſatisfactory grounds, what are the benefits, or diſadvantages 
ariſing from Sheep, on each ſeparate kind of land, and to which 
particular breed of Sheep, the preference ought to be given in 
every different _ 

„% Though Mr. Macro has deſired that it may be obſerved, 
this account is confined to his own farm, to breeding from Aout 
ewes, on that farm, great lambs; he, at the ſame time, has fairly 
intimated, that, on a farm different in nature, and on land lower 
rented than his own, the advantage and profit may conſiderably 
increaſe ; yet, notwithſtandirg this candid and reaſonable declara- 
tion from him, many perſons, who have either haſtily caſt their 
eyes over his account, or, who have heard it ill more indiſtinctly 
related by others, have run away with the notion, that Mr. 
Macro has proved, that no farmer could ever find his account 
in having a large flock, indeed any flock of Sheep; and that 
Sheep - were unneceſſary in farming moſt lands, if neceſſary on 
any, As an atticle of the firſt neceſſity, and as a moſt beneficial 
one to the nation, as well as to individuals, in trade and manu- 
faQtures, we ate all concerned to prove the fallacy of ſuch an 
opinion. And here we may always rely on one excellent ſecurity 
ageinſt this and moſt other wild projets, which is, the private 
Intereſts of Individuals, among a people ſo active and induſtrious 
as we are; for, | will venture to aflert, that the very attempt 
to lower the ry of _ in the Iſland, or even, that the 
expectatlon alone of fuch a ſtep, would at onee ralſe the price 
of the artlele, and quickly call back the grazler and farmer from 
ſuch a deſign. On the fame ground of reaſoning, 1 have always 
made myſelf eafy on the conſideration of the poſſible conſequences 
that might arlfe from the Inelefure of fo many common flelds 


conſequences, which, at fArſt fight, I acknowledge, were alarm» , 


Ing, but which experience has (ſhewn to have been more fright= 
ful at a diſtance than they have proved to be (© In the event, It 
may he depended upon, as a maxim in agriculture, as In trade 
whenever any artlele becomes, by aceldent, or by the nature © 
It, to bear a higher mw that more Induſtry will be uſed Inſtantly 
to provide you with that commodity, Butter, corn, cattle, &e. 
all fand on the ſame ground, and, in proportion as one gains 
upon the other, or becomes more ſought after than the others, 
ſo will it be found, that more land will be turned to the produce 
of that article, which Is moſt demanded, 

« Theſe ideas alſo, relative to Sheep, 1 am ſatisfled will 
ſpread but little | they can have no weight with thuſe who ate well 
Informed: but ſtill there are certain ob eQs ſo neceſſary, and of 

ſuch conſequence to the 1 that Jam always ſorty to 

hear ſuch ſubjets looſely diſcuſſed; and 1 cannot think It po- 
litle or wiſe ever to bring It In doubt, whether Sheep are, of 
are not, a beneficial part of farming. They underſtand Mr. 

aero very IH who draw this Inference 4 ſo far from ſaying (6 

am perſuaded, that, If the queſtion was put to him, he would 
readily anſwer, that, If he had even found the balance of the 
account much again 


him; yet, Ws conſidered the advantage 


the farm received from the flock was ſuch, that, on that very 
farm, he could not on, nor pay his rent, withoout his 
Sheep, . he ſhould be a loſer by that article, taken 
ſeparately.” If ſo, they become upon his farm as nece 
an article as any utenſil belonging to it. 
*« Another opinion, I underſtand, is now much propagated, 
and it is, as I hear,qwith the authority of a gentleman, whoſe 
merits, as a breeder alone, call for the general thanks of the 
nation, beſides the good qualities, and knowledge, which render 
his character ſo reſpectable. This opinion is fo readily and 
eaſily confuted, if wrong, that I am not much alarmed for an 
bad conſequence that may happen from the notion, “ that Sheep, 
by being folded regularly, are of no more advantage, or leſs, 
than if the ſame were on the grounds, or lands, at liberty 
without folding.” I own that this poſition is, or may be more 
roblematical than the other; and though I differ extremely 
in opinion from the gentleman alluded to, I would wiſh to refer 
any perſon to the moſt experienced, and who are the moſt thrivi 
in their neighbourhoods, and to aſk fairly from ſuch farmers, 
whether they could have gained what they were poſſeſſed of, with. 
out having folded their Sheep on the lands, which were pre. 
paring for a crop; and to deſire them likewiſe to make enquiry 
within their reach, whether the moſt thrifty amongſt theſe 
farmers were not preciſely thoſe, who had the beſt opportunity of 
folding, and had practiſed it the moſt, If he ſhould receive 
for anſwer, contrary to my expectation, that ſuch farmer pre- 
ferred other means, and had not followed this method; may I, 
without preſumption, ſay, that I conceive that ſuch an anſwer 
can only come from one, who has carried on farming near a 
capital town, or within reach of ſome adventitious manure; or 
elſe from one, who has farmed on a bargain, where the arable 
has borne no proportion to the paſture, or meadow; and where 
the ſock fed upon the latter two produced all the manure he 
could want for his crops of grain? But, if the report of ſuch 
men as theſe ſhould ſtill not ſatisfy, I think, that it would be 


| no difficult matter to prove the fallacy of ſuch an idea, by argu- 
ment firſt, and if that failed, by fair experiment. However, 


my buſineſs at preſent only relates to the profit of a flock 
of Sheep kept on a farm, differing in foil, &c. from Mr. 
Macro's; and confining myſelf to the account of this ſingle 
flock, and that my own, I ſhall give it to you to diſpoſe of as 
you may judge beſt, to render the communication of public 
ſervice, I had been deferring, from tirne to time, (on account 
of one avocation or — to make out an accurate account, 
debter and creditor, of this flock; and I do not know but the 
ſame cauſe might have kept me much longer, if ſome very pe- 
culiar avocations, for a few days, had not rouſed me to un- 
dertake it. The materials were all at hand, and capable of 
being referred to, in the moſt accurate manner: the heat of the 
weather made in door amuſcments very deſirable, and I ſat down 
heartily to the buſineſs, which took up a good part of -one day, 
and ſeveral hours of the next. 

« Tt is a conſtant, and juſt remark, that the numerous pub- 
lications, on = various branches of Agriculture, contribute 
but little to the Improvement of that ſtudy ; that but few of the 
experiments though delivered therein, almoſt under the colour of 
demonſtration, are brought into uſe of common praQtice, to 
which end all ſuch _ „* to direct. To what is this 
to be imputed? though of theſe many may be given to the 
world, and certainly are, without ſufficient conſideration ; yet 
among the number of writers, whoſe zeal calls them forth on 
theſe occaſions, there muſt alſo be many, who are very able, 
— to give the beſt leſſons on the ſubJe& they treat, 
and to Juſtify them by experiments of thelr own, However, 
tov often It happens, that the partleular defeription of the 
lands, and full, as well as of the general nature of the farms 
eon which theſe have been tried, are omitted g and this Is ſo 
material @ point, that no one muſt enpeck to be followed 
without ti or elfo the writer, captivated with hls own ſucceſs 
on u fingle ſpot, gives It to the kingdom In general, hoping to 
ſee It adopted, when probably, It was caleulated only for that 
ground on which the experiment was made, and might become 
of no uſe, If tried on the other fide of the next hedge, Ag 


| eulture, I believe, admits of deelding rules lefs than any other 


wrſult : for almoſt each plece of land requires ſome one partieu- 
ar rule to Itſelf, Let all experiment, and even precepts, be de- 
ſer|bed as exactly as poſſible, with every dependent elreumſtance ; 
and then, I am perſuaded, the rational ones will never want 
eurlous perſons to give them a ſufficient and candid trial, 

„In order that I may not fall Into the ſame error, ſrom 
which 1 have preſumed to warn others, I muſt Nate, that 
my farm Is chiefly on that fort of ſandy vil, which is to 
be found In the neighbourhood of Thetford, and reſembles 
moſt of the farms thereabout, in the nature of the land, 
as Well as in the Sheep walk and heath: In many or moſt parts 
of which chalk lies at no great depth and In a few ſpots s 
good loam appears ſurrounded by theſe light ſands. The more 
valuable and frultful parts have been made ſo at the expence of © 
thorough coat of elay, found In many places on It, Theſe lands, 
thus Improved, ate moſtly Ineloſed with good quleks, and adi 
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AGRICULTURE. 


petimerits, and taking notice of the reſult ; this only can cor- 
rect error, and lay a good foundation for improvement. 
Tromas Lt Braxc, Eſq. of Caveſham, in Suffolk, relates, 


in Mr. Young's Annals, Vol. I. p. ttt. the following 


EXPERIMENTSON THE SEEDING OFSAND LAND. 


« x, On one acre of poor ſand, worth about 36. 6d, an acre, 
were ſown two buſhels of barley. 2. On the next adjoinin 
acre three buſhels, 3. On the next four buſhels, The reſult 
was, that the crop was beſt from two buſhels, next beſt from 
three, and the worſt from four, 

4 The experiment was afterwards repeated on ſand worth 78. an 
nere, In which two buſhels produced four quarters three buſhels 
produced four quarters, two buſhels z and four buſhels produ- 
ced three quarters, ſeven buſhels, 

4 It Is the obſervation of the farmers In the nelghbourhond on 
the ſame land; that, where the chalk les very near the ſurface, 
there the quantity of ſeed muſt be Increnſed,” 

© As we have given theſe Intereſting experiments on a poor 
fandy foll, we ſhall add the following on a Coro Cay: 
Annals, Vol, VII. p. 28, 


EXPERIMENTS ON THE * ANTITY OF SEED ON 
COLD CLAY LAND, 
By Mr. S6LoMOn NORMA, of CitVttantD, YOUKSHINAE, 


i | HAVE been a feediman many years. 'The firſt oats that ! 
fowed, broad-eaſt, was at the rate of nine peeks per acre g My 
acres are 16 great chains 5 and Wineheſter buſhels, the produce 
40 buſhels; this field euntalned nine acres, had been In tillage 
34 years, In the Cleveland eourfe of vats, fallow, and wheat, 
At the fame time, or nearly, I wech eight acres, an adjoln! 
field, that had been in tillage eight years, In the fame evur 
as the former, with three buſhels per gere the produce but 

buſhels ; the ſtaple of the latter being muel deeper and 
efher than the former fleld, ought ta have produced double, 
| am therefore fully fenfible that there e not a more pernlelous 
praftiee than loading poor foll with tow much feed: the 
nine acres, three years before, Was ſuwn with three buſhels 
per avre the prodyce only two quarters ns to the quantity 
of firaw, I couch carry the produce of an acre on m 
back, 1 ſhould at onee condemn (Ix or ſeven buſhels, (© 
largo a N mentloned in your tours, as would deſtroy our 
— ſoils: thelr helght would not exceed 10 of 12 Inches, 
and be as light as chaff; thelr produce, ** the ſeed again, 

„In 1785, ſowed 16 pecks per acre In April; at May-day 
ſowed elover-ſeed on four acres, on two of which I harrowed 
in the ſeed: the oats were in fine leaf; they were torn up 
by violence, and lald upon the ground thick, The other 
two acre I bruſhed over, by putting a buſh of thorns into 
the harrows, which did not hurt the oats, The produce was, 
two acres harrowed, ſuperior to any four acres In the field, 
which contained 12 neres In all. Some parts of this field were 
rank with wild oats ; ſuch places did not execed one foot high, 
and were ns light as chaff; their ſtalks produce no more than 
a corn or two, I always lnereaſs the quantity of ſeed oats, 
on rich ſoll, In order to keep them from running too much 
Into ſtraw, which Is generally the caſe on rich land 3 otherwiſe 
to ſmother the weeds, for ſuch land will grow ſomething, I 
likewiſe find two buſhels of barley a ſufficient quantity on clay 
land that is free from weeds, 

„% have frequently ſown two buſhels of wheat on one acre, 
and two buſhels and a half on another, In order to compare the 
difference on cold bottomed ay land, but found no difference, 
If two buſhels, broad-caſt, will not produce a good crop, there 


ds no forcing the land with too much ſeed. As to ſteeps for 


wheat, they are of no ſervice at all. My mode of preparing 
wheat ſeed, is to ſprinkle urine, otherwiſe clean water, on the 
heap until thoroughly wet, then ſprinkle quick-lime over it till 
— covered, and white as duſt, and then it is fit for ſow- 
ing. recommend lime: but as to ſteeps, there is no health 
in them ; the crops will be juſt as large a quantity without them, 

„As to beans, we uſually ſow four buſhels per acre on cold 
4 and the produce, in general, is not one half ſo much 
as in Efſex, where they ſow two buſhels per acre, and hoe one 
— of them up. In 


hen the land is in proper condition to receive ſeed, is an 
vbje of the firſt impottatice i to o dry, and ſet wet Je — 
verblal; but as the huſbandinan * influence the weather, 
nor always have ſuch as meets his withes and 33 ” 
70 be eareful to let 66 favourable opportunity pas. When 
ul is eafily pulverized, it is then beft adapted tr ever the — 
fete this 6 portuhity, und patiently leave the reſt to providenee 


we 4FING ON DIBBLING 
This method of planiing gl we have EVery +afpn to believe 
lays elaim ty the greateſt antiquity, and is, 66 AIRF pa ms of clay 
FR a i pete fry Teng 
60 1 
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3 I am an advocate againſt too much 


ſhould be carried in a bag, or apron, tied round the waiſt for 
that purpoſe. One particular — attends ſetting grain t 
may be performed in rainy weather, when other means cannot 
be uſed, As we were under the neceſſity of noticing this method 
under the articles WHtAaT, BEAN, &e. It will be uſeleſs to take 
further notice of it here. 
DRILLING, 

Drilling le the operation of 7 feed In the earth {1 
rows paraflel to each other at any given diſtance, or at any depth 
beneath the ſurface 1 this may be effected by manual labour ym 
the proceſs is ſo tedious and expenſive, that the advantages 
gained by this ſuperior method do not yield an equivalent eom 
penſation for time and labour. To remove this obſtacle, varioyy 
machines have been conſtrued to facilitate the © eatlon, and 
to render this valuable branch of agriculture as profitable In proc. 
tice as It Is ratlonal In theory, The great lnconvenlencles at. 
tending Implements for drilling ſeeds have been the com. 

lexity of thelr eonſtruQion, and the difficulty of keeping them 
n repalr 4 as the force with which « horſe moves a machlng 
ls certaln to derange ſume part or other of the work, If It meets 
roots ung rag ſfones, of other powerful obſtructions, Which 
veeaſſon 1 and loſs of time 4 elteumſtanees very 
diſagreeable to « farmer In the time of ſeeding. To obviate 
thoſe impediments, a dei machine ſhould poſſeſs Amplieity of 
deſigh, and ſtrengih in its conſtruction j a regular delivery of 
the ſeed, according to the quickneſs of ſpeed with which it is 
drawn and ſo euntrived, as that the ſeed may be Nopped, ot 
let run, in a moment, at the pleaſure ane eonvenience of the 
22 who attends it : and lafily, the price of the drill hould 
e ſuch as to render It within the — 7 of thoſe who follow 
aprleulture from — Without a combination of thufs 
eſſential qualifieations, drilling will never become general | and 
with them, we make not the leaſt doubt, no perſon will neglect 
the practice, whoſe foll Is adapted to that mode of eultivation, 
"This methed of depoſiting feed Is moſt certainly attended with 
many great advantages, when practifed with diferetion f and 
when hoelng le negleRed, ls the worſt management that ean by 
purfued, Many have been kept from drilling by the great ox: 

nee of hoeing, an obJeftion now, we hope, removed, by the 
av, Mr, Cooks's new eonſtrufted horfe-hue, which being an 
appendage to, and conſtſtuting part of, the drill, makes the 
practice cheap and expeditious, 

When a perſon ſe In poſſeſſion of 8 drill which will anſwer 
every purpoſe he could with, it Je not to be 1 every other 
mode of ſeeding is to he exploded ; rather let him conſider the 
ituation the land is In, and other obvious elreumſtances, and 
judieloufly follow that method which appears moſt ellgible : this 
deliberate conduct will ſeldom diſappoint the expeRation, and 
will make thoſe difficulties attendant on novelty eaſy and famlllar. 

We have attentvely examin d ſeveral drill machines, and 
attended to the report of others, from verbal accounts and writs 
ten teſtimonials, and, without heſitation, acknowledge, that 
the Drill Machine, invented and made by the Rev. Mr. Cooxt, 
is, In Its preſent plain and fimple conſtruQtion, an Implement 
which ſeems to render further Improvement unneceſſary, This 
we are further warranted In aſſerting, by letters recelved from 
two gentlemen of extenſive experience, who, on application 
being made to them, wrote to the publiſher, Theſe letters we 
have introduced prior to the defcriptlun of the machine, We 
could not avold making this declaration, thinking It our duty to 
the public to exhibit merit to view wherever we find It, We 
ſhall alſo give deſcriptions and repreſentations of every other 
drill machine worthy of notice, 


Having, in the courſe of the former edition of this work, 
made enquiries amongſt our 13 acquaintance concerning 
the importance of the Rev. Mr. Cooks's Dirt Macuin, 
were informed that Mr. Buots, of Atherflone-upon-Stour, 
near Stratford-upon-Avon, had made a very long trial of it : we 
therefore applied to Mr. Boots, who favoured us with the 
following aniwer, which was addreſſed to C. Cooke, the pub 
liſher of this work 


«STR, 
e In conſequence of your requeſt, I ſend you the followi 
1 relpeQiing tha 1 . Cooks da, in ven 
nit Machine, which you have the liberty to publiſh in 
your ExncyetLoraniay as 1 am always happy ſerve the man 
e * 


whoſe Inventions a myo In 

tt For three nan ls 3 I have uſed the Rev. Mr. Cooke's 
drill machine with extraordinary ſucceſs, particular accounts 
whith you Will Rid in the Aﬀth and lah volumes tom 


ranſations bf the Boelety of Arts, Manufactures, and Com- 
wk wt oder: The og of thi af threſhed 
ut 1 Raye reaſon is believe they w hot Fall thorl of the ptv- 
bee of the two preceding Years, wee the drygeſß of the 
ng nl, ee 
n. his Machine, particularly by 

AAAGK e ſame a Method of herfe:heel his new 
— 550 with horſfe-Rues f | 


Improve ured a e days (fee; 
ST FS ALT 


& ro a oo» = 


+ 8 Ror\Qu24 or —=— 


2 —”= @ - : =: 


22 


* = 


AGRICULTURE. 


vement. In juſtice to the Inventor, I have only to 
e that Mr, Cocks has exhibited a wonderful Apa of 

mechanical knowledge, not only by ſimplifying, but by addi 
to the ſame, « method of horſe-hoeing without any additiona 
1 and has thereby rendered to pu _y an ever=- 

rvlee. am, Sir, 
Mr C. Cookn, Your moſt humble ſervant 

Pater-nofler Row, London, JOHN BOOTE,” 


On InſpeAing the Tranſacllons of the Soelety of Arts ſince 
the recelpt of the preceding letter, we find a gold medal was 
adjudged to Mr. Boote, by that Soclety, as belng the cultivator 
7 ad brought the drill ſyſtem to the greateſt perſectlon, he 
having drilled near foe hundred acrer of grain In one year, and 


with amazing ſueee 


Deflrous of procuring every Information that could be ob- 
Ined on this — valuable machine, we applied to Mr, 
BALoWiN of Clapham Park, Surrey, who favoured us With the 


folluving 8 1 In « letter addreſſed to the publiſher, 

10 N. treat largely on Ageleulture, In the well 
tot and uſefu [lonary © Arte ty Reletiees you are 

wo ing and belng ee happy In 2 to merit, 

Fax ly aval "lk of an opportunity to Inform you, that 


| | 

ave ſueceſafully uſed the Rev. Mr. Cong“ Drill Machine 
= ears paſt mean his Art, for which he obtalned his 
tent about four years ago, and has, 1 believe, fold feveral hun⸗ 
reds of ther and which appeared to me fi) well adapted to 
the work for which it was Intended; that 1 really had no idea 
there was a poſſibility of rendering ſt more uſeful and perfect, 
Juſtice o My, Cooks calls upon me to ſay, that 1 have 
this feafon drilled ſeveral fields of wheat with his new Improved 
drill, for which 1 underſtand a new patent le granted, and find 
I manifeſtly Improved in every reſpect j all Its parts belng under 
the eye of the pluughman, and thelr defigh and uſe evident te 
every hufhandman 4 and, by making a fet of harfe-hoes part 
of the whole, st Is now beeome the (moſt perfect Inflrument 
ever yet offered a the publle, and to thafe whe known the ſupe⸗ 
rlerity of the drill huſbandry over the broad-eaft, As from 
experience I known the great advantages which attend the drill 
em, "op the ſame panvineing evidence 1 find the Rev, Mr, 
oon Drill Machine equally ſuperior to every other which 
have ſeen or tried 4; and I aſſure you 1 take every — 

of Informing ** as well by ubſervation as experiment, 

„ write In haſte, and have only time to add, that, In the 
European Magazine for September laſt, page 34, you will find 
a letter I wrote to the Editor on that ſubject, I am, Slr, 

Mr. Cook, Your moſt humble ſervant, 
Paterneflers Row, London, CHRIS, BALDWIN,” 


The following Ideas on drilling, hoelng, and other matters 


relative to this mode of huſbandry, which were never befure 
publiſhed, were commmunleated to us by the Rev. Mr. Cooks, 
to whom we have been previouſly Indebred for the account of 
the Chicorie Sauvage, As this gentleman's abilities and experl- 
ence render him ſo well qualified to enlighten the uſeful Art of 
Agriculture, we ſhall lay his informatiun before our readers 
without further preface, | 


OBSERVATIONS on PRACTICAL DRILLING, &e, 
By the Rev, JAMES COOKE, 

From the extraordinary ſucceſs which has attended a 
per uſe of the ſyſtem of drilling and hoelng In general, Indlvi- 
duals, In hopes of equal ſucceſs, have been Induced to adopt the 
ſyſtem under ſuch abſurd practices as could only ſerve to ws 
it into diſrepute; not only by uſing the drill upon lan 
ſhamefully exhauſted, and otherwiſe ſo foul, and out of con- 
dition, as to afford no hopes of ſucceſs whatever, but alſo by 
negleQing the uſe of the hoe entirely, 

„ To thoſe who wiſh to adopt the drill ſyſtem with ſucceſs, 
it is ſrongly recommended, never to ſet two exhauſting crv 
together, be an exhauſting and an ameliorating one alternately, 
Wheat, rye, batley, and oats, are called exhauſting crops ; beans, 
peaſe, vetches, turnips, cabbage, potatoes, and all kinds of ar- 
tificial graſſes, are called ameliorating ones. It would be ab- 
ſurd to ſuppoſe hat one particular rotation of crops, ſelefted 
from the above, ſhould be invariably adapted to all ſoils, It muſt 
temain with the cultivator to dlſevver whether u better proceſs 
ein be found out, than 4 bean ſallo w, Ke. as 4 preparation for 
wheat upon rong clays; and a turnip Falluw; Ker as & prepara- 
don for barley; n light ſoils j 4nd Whether one bf the viker 
way de better adapted ty the cultivation of wet or dry, light or 
ng foam, as tlines; ſenſonez and elfeunfiances may point but: 

u The following hint for obtaining four valuable erops If ! 
rente, from the fälne land, is fubmMillted is the evnlideration 6 
«five euliivaters of Nirghg produftive foils, ts Make the experi: 
went by drilling beans In FUWS at te feet apart. the land being 
[et MAanufed, and properly 11 ; In the Month e 
Une; FE 


he fpaces between the Owe of beans be ly cleared 
in Weeds, and the full pulverized N. d horfe-hueingy 


| 
| 
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rection of the coulters is now fo readily influenced f or, If th 
erop of beans ſhould be too high to admit of the uſe of the ma- 
ehine for drilling the turnip ſeed as above, a ſmall hand drlll 
may be made and uſed for the purpoſe. When the beans are 
drawn and carried, the land will be ſtoeked with « young crop of 
turnips, in rows at twelve Inches apart, which will admit of the 
uſe of the horſe-hoe, In clearing the ſpaces between the rows 
_ from weeds, Ke. In the middle of theſe ſpaces wheat 
may be drilled in October, or any other period previous, to the 
turnip erop being ſo luxurlant as to exclude the proceſs, In 
the ſpring the turnips and young erop of wheat may be fed off toge» 
ther by ſheep, or the turnips may be drawn 4 by which means 
the turnip erop will be extirpated 4 but the young plants of wheat 
will remain, to go on for a erop, In driſls or rows at twelve 
Inches apart, which will admit of horſe or hand-hoelng, as In 
other Inſtances, At the laſt hoelng of this erup of wheat, tur- 
nlp ſeed, rape or cole, &e, may be dififibuted In the Intervals, 
which will afford great plenty of food for ſheep of cattle In the 
winter, This proceſs of W four erops In two years has 
but lately occurred to me 4 It will ſpeedily be put in prafilee 
and In the hands of activity and in Wy | have no dubt of 
Its ſucceſs, ſuperior, - perhaps, to any other rotation of erops 
heretofore adopted, 

„% Pradtical as well as ſelentiſſe agrteulturiſts In the drill fyſtem 
have differed, and (Mil differ, In theft _—_ reſpeating the moſt 
advantageous diſtance at which grain (ſhould be depofitel In rows 
of drills. If it is in ay power tö throw — light upon this unde= 
termined polnt, 1 (hall eſſeem the attention | have paid to the 
elfeurmſlances Hot altigether ufeli fo, 

i In the * 174 | made an experiment In order te aſper⸗ 
tain the moſt advantageous diſtance fur drilling, by depoſiting 
wheat In rows, at different diftanees, of from 4 ts 34 Inghes 
apart, varying 3 inehes each diftanes  f that the progreflive 
vrder of the different diſtances ſtugd 4, 6, U, fe, 14, 144 16, 1H, 
36, 94, 34 [nehes, During the growth of the experiment, the 
ſpaces between the rows were all heed at feafunalile times, as 
well as the reſpective diftanees would admit of, At harveſt the 
rows Were ſeparately reaped, when It appeared that the produes 
from the rows No, 4e and 14 were nearly equal, but ſyperlur 
to any of the others, Au I intended to inake the public ge- 
quainted with the refult of this experiment, I was very wy 
lar In ating the exact produce of vach reſpeAive raw 4 bit the 
* f de now loſt or miſlald,” on which account I am Induced to 
ubmlit to the gunſideration of the curious a mathematienl plan 
for aſcertaining the muſt approved diſtance for drilling and hoeing, 
in hopes of exciting a number of practical drillers to make expe- 
riments, In order to aſcertain, upon different ſolls, the moſt ad- 
vantageous diſtance, 

+ It e univerſally allowed by ſelentiſſe, and Incontrovertibly 
—＋ dy multitudes of praQtieal drillers, that their crops have 

een conſiderably Improved by the foll being thrown up to 
the rows of corn, ſo as to cauſe fibres to Iſſue from the firſt 
Joints of the ſtems above the ſurface of the land, which, without 
— of the ſoll to the plants, would never have 
exiſted, 

„% This premiſed, it appears reaſonable to diſeard drilling at 
every diſtance which will not admit of the ſoil being earthed up 
to the plants as above, which happens to be the caſe with drills 
at every diſtanee under 16 Inches apart, ſuppoſing the firſt Juints 
of the ſtems to be formed two Inches above the ſurface of the land, 
— the depth of the hoelng to be performed two Inches under the 

ace, 

In order to demonſtrate the truth of this propoſition, I cauſed 
a drawing to be made, which I Intended to preſent to the Soelety 
for the Encouragement of Arts, &c. but as the gentleman who 
compoſed the Syſtem of Agriculture for Mr. Cooke's New Royal 
Encyclopaedia, on ſeeing this drawing, expreſſed a deſire of intro- 
ducing it in that ſyſtem, I complied with his requeſt ; and I flat- 
ter myſelf that the diſtance above ſpecified, from the reaſons aſ- 
ſigned, and which are illuſtrated by the plate annexed, will ap- 
pear ſatis factory, and that the diſtance of ſeven inches recom- 
mended by Mr. Wix TIA, is «37 474 4 "Tg 

ExPLAxATION of PLALk I. Fig. t. 

It is ſelf-eviderit that half the quantity a 15 diſplaced by 
the hve; and contained in the triangle DEF, Pl. I; Fig: t. wi 
be required tr All the triangle GHT; ſo as to reach the frſt joints 
of the tems C above the ſurfice of the land but (vil In 4 dry; 
op gee ſtate, 8 it viight to be when it is eafthed up by the Hos 
6 the rows of corn, Will not reſt of remain Natlonary dt 4 an- 

ſe greater an 45 degrees; or the Inellnatlon UF; Theres 

In order that fibres may be efevutaged ta IMs From the fir 
Inks of the ſtee above the ſurface of the land; by means 5 
he (vil being diſplaced by the hoes ns earthed up ts the (al 
vints ©; big aces bet When the ws bf exrf n ſueh al 
ke Wflangle DEF and QHI will be uy, as in Fat they Wil 

be when the (paces between ths FOWN of Gut Af 18 Inches 


Ft, 
wy On the 6ther hand; If the (paces between the Faws Bf corn 


lefy than ig [nehet, fay 9 \nghes Wide, 7 Ie hers al⸗ 

uds is the diffanes uf seven inches fur Mr. Winter's frrivus 

and eangid eenfideration, fines he avers it is be the my _ 
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$ diſtance,) in that caſe, if fibres muſt be encouraged to 
ifſue from the ih join of the ſtems C, above the ſurface of the 
land, a column of foil equal to the triangle GHI will be required 
to earth up the plants to the ſaid joints C but as the triangle 
GHI exceeds the triangle DEF, ſo will be the deficiency of 
ſoil required for earthing up the plants to the joints C, as it will 
not reach the joints; in which caſe the idea of cauſing fibres to 
INue from the ſaid joints C, by means of the ſoll being earthed 
up to the ſpaces drilled at 7 inches apart, as above, is manifeſtly 
abſurd, 

« Individuals have wounded the reputation of the drill ſyſtem 
materially, and retarded its progreſs, by attempting to introduce it 
upon their lands, with an eye to the eſreumſtanee of drilling only 
for ſucceſs, without paying the leaſt attention whatever to the cir- 
eumſtance of hocing, — nothing could be mote abſurd. 
When the hoe is conſidered as the immediate and moſt eſſential 
cauſe of ſucceſs in drilling, and the machine as an accommoda- 
tion to the hoe, the extraordinary ſucceſs which has atterided a 
proper and ſeaſonable uſe of both, in numberleſs inſtances, will 
ceaſe to appear any n_ myſterious to thoſe who have made an 
Improper uſe of the drill, and totally neglected the uſe of the hoe, 
If weeds are ſuffered to grow all over the ſpaces between drills at 
twelve inches apart, the chance of their choaking the corn will be 
In thelr favour, nearly as tt to one; whereas If the weeds are all 
eut up by the hoe when young, the triumphant ſtate of the crop 
over weeds will then be as 12 to o. 

« Wheat and rye cannot be hoed too early In the ſpring, 3 
vided the foll Is dry enough to admit of being previouſly rolled. 
Nothing facilitates and expedites hoceing fo much as rolling, by 
pulverizing the foll, and levelling the ſurface : but ought by no 
— to be dune When the full Is not dry enough to quit the 
roller, 

„The wings or moulding plates of the hoe, which are egſeu- 
lated tr earth up the full to the rows of corn, ſü as to cauſe roots 
to iſe from the Arſt Jolnts of the ſtems above the ſurface, 
which otherwiſe would not have exiſted; mould never be uſed fur 
the firſt hoelng 4 they _— always tu be uſed for the laſt hvelng, 
except when fand is to le down with ſeeds 4 and viſt, of not 
uſed, at the option of the farmer, when any Intermediate hoe- 
Ing le performed, The laſt hoelng, or earthing up, ſhould not 
take place ti the erop is elght of ten Inches high, of till the 
young ears of corn ate fo far advanced In the ſſems as to be 
above the ſurface of the füll, when the earthing up Is finiſhed, 
The young ears of corn will, on diffecting a few tems, be found 
to exiſt (In embryo, as It were) much ſooner than Is generally 


apprehended, 

The abſurdity of rolling any erop after the young ears are 
formed, and of earthing up the full before they are advaneed In 
the ſtems above the furfaes of the foll, muſt be felf-evident, In 
the former Inſtance — will be erufhed by the roller; In the 
latter they will be ſmothered by the foll, The young ears of 
corn will be found to exiſt as ſoon as the feenndary or eogonal 
roots are formed, The above obſervations on hoelng wheat 
and rye are M to the hoelng of ſpring erops 4 only the 
frſt hoelng of 11 oats, &e, ſhould take place as ſuon as the 
ſwwond blade or leaf of the young ſtem appears 4 and of beans, 
peas, Ke, ns ſoon as the plants may be diltinguiſhed In the 


rows. 

„ The beſt ſeaſon for hoelng Is two or three days after rain, 
of ſo ſoon after raln as the ſoil will quit the Inſtrument In hoelng. 
Light dry ſoils may be hoed almoſt any time | bit this Is far from 
being the cafe with ftrong clay folls. The ſeaſon for hoelng ſuch 
10 2 very ſhort, and precarious 4 every opportunity, there= 
fore, ſhould be attentively watched, and eagerly embraced. The 
two extremes of wet and dry are great enemies to vegetation 
In ſtrong — foils i the bad effects of the former, though diff. 
eult to guard againſt, are, nevertheleſs, to be remedied, In ſome 
meaſure, by ploughs of a better conſtruction, and more properly 
conducted, than weh as are commonly met with In moſt — 
folls, For If the wing or feather of one plough-ſhare was made 
— avs wide as the Intended furrow, and Axed (v as to work 
parallel to the ſurface of the land, the underſide of every furrow 
would be eut parallel to the furface and a (mooth unfer-floor, 
poliſhed by the bottom of the plough, would be found beneath 
every furrow, forming a regular plain, with an uniform deſcent 
from the top of the ridge Into the water furrows ; upon which 

liſhed floor all ſuperfluous water, after filtrating through the 

ooſe ſoll, or furrows turned over by the plough, would readily 
find Its way in the water-furrow, which would prevent Its ſtag- 
nating in the ſoll, or at leaſt ſo as to ſtarve the plants. But 5 
far from guarding, as much as poſſible, againſt the [11 effects of 
rfluous water, thus ſtagnating in clay foils, the conſtruRtion 
the ploughs, commonly made uſe of in ſtrong clays, and the 
method of conducting them in many parts of this kingdom, have 
a dire tendency to the contrary : this is done by working their 
pp in ſuch a poſition, that the wing or feather of the\ſhare, 
elng neither ſo wide as the Intended furrow, nor parallel fo the 
' ſurface when at work, but forming an angle of — or fifty 
degrees with the ſurface, or, in other words, moving In an ob- 
lique direQion to the ſame, turns over, not a ſquare or parallel, | 
but a triangular furrow ; in which caſe it is ſelf-evident, | oe ſuch 


LTURE, 


lands are only half ploughed ; that there will be ſu ay ridges 
of faſt undiſturbed ſoil, as there are furrows tarming ſo many 
troughs or trenches ; and that, of all the ſuperfluous water that 
ſhall fall upon ſuch lands, ſo much only as ſhall remain over 
and above Alling the trenches, will be able to find its way into 
the water furrows : for ſome clay foils, indeed, all foils, when 
puddled, will hold water ; conſequently ſo much water as the 
above trenches ſhall contain, will remain there, till it is evaporated 
by ſun and air, ſtarving the plants, and r. the ſoll to ſuch 
a degree, that the nutritive quality in the food of plants becomes 
ſo far impaired as not to be reſtored ; or, if it ſhould, the tender 
fibres of the roots of plants may be turned to putrefaction, (4 a, 
to'be incapable ever after of anſwering their intended purpoſe 
in promoting vegetation, 

« As to the bad effects of ſtrong clay ſoils caking in d 
weather, nothing is more eaſy to prevent; for there is a lod 
between the time that clay ſoils run together, ſo as to puddle, 
ſuperfluous wet, and the time of their caking upon the ſurface, 
that they are as tractable as need be : now this is the *. 
Is the juncture for hoeing ; and ſo much land as ſhall be thus 
ſeaſonably hoed, will not cake or cruſt upon the ſurface, as it 
otherwiſe would have done, till It has been ſoaked, or drenched 
again with rain ; in which caſe the hoeing Is to be repeated, ay 
ſoon as the ſoil will quit the Inſtrument, and as often as neceſſary | 
by which time the my will begin to cover the ground, ſo as ty 
act as a ſcreen to the ſurface of the land, againſt the intenſe heat 
of the ſun, and — prevent, In a great meaſure, all the bad 
effects of the ſoll's caking In dry weather, 

« When land ls to be lald down with feeds, the ſeeds mull not 
be ſown as uſual when the grain is fown, but the day the fat 
hoelng is to be performed, If ſeeds are fown when barley 
Is ſawn, _ Is excluded, conſequently the great advantage 
of drilling are loſt 4 but not belng ſown till the laſt hoving de 
Juſt going to take place, every purpoſe Is anſwered + for the 
crop is not only Improved by hoelng, but the foll in the ſpices 
between the rows of corn, being eleared from the weeds, al 
pulverized by hoelng, will be In a much better condition ts 
recelve the ſeeds 4 and the ſeeds being ſon broad-eaſty * lefors 
the laſt hoelng, will be Inevrporated with the full by the action 
of the hve, ſo as ta vegetate better, and prodiee a much ſuperior 
— A ſmall and Hmpfe apparatus being added to the machſhe, 
gray ſeeds may be depoſited In the ſame drills with the batley, 
and at the ſame time 4 alſo in the ſpaces between the rows f 
evrn, at the laſt hoeing, 

© Sch firong weeds as may grow In the row of earn, and 
but of the reach of the hoe to ent up, ſhould be plucked up by 
hand, to prevent their eoming to maturity, and dropplng thelf 
feeds upon the foll, that has been previouſly made elean by 
hoelng, It Is here obſerved, that, where this method of fow- 
Ing . before the laſt hvelng 1s Intended te be put (1 
practice, the erop 12 Ie generally barley) ſhould be ſown 
ny at leaſt within the month of Mareh, or by the middle of 
Apt l that the graſs. ſveds * have time to vegetate befure 
the hot weather commences, otherwiſe they may be burnt up 
by the Intenſe heat of the ſun, as they ſpring out of the ground | 
which has been the caſe In a few Inſtances, where the barley 
was not ſown before the month of May 1 and the eauſe of 4 
failure In graſs-ſeeds has been very erroneouſly attributed to the 
above proceſs of ſowing them before the laſt hoelng 4 wheres 
the true cauſe of the failure has ariſen from ſowing the barley 
erop too late, and thereby poſtponing the ſowing of the gras 
ſeeds at the laſt ___y ſy long, that the Intenſe heat of the ſun 
has hurnt them up as they have vegetated, 

„ Where « crop from the graſs.ſeed Is of the utmoſt eng- 
ſequence to a farmer, and the barley cannot poſſibly be ſown 
early enough to admit of the graſs. feeds belng fown at the ac 
hoelng, It Is recommended to ſow the grafs-feeds as In the ufa 
way, When the barley Is ſown, and forego the advantages of 
hoelng. In this Inflanee It may be aſked, Whoereln eonſilt the 
advantages of drilling, If hoelng 1s exeluded In this eaſe ils 
advantages of drilling will eonſift In faving more than half the 
ſeed, and producing u erop ſuperlor to broad-caft or hand fuwliy, 
though not fv great as If hoelng had taken place, 

„% To enſure ſucceſs In drilling, It Is of the greateſt conſe 
quenee that land be reduced to a rope ſtate of eultiyation 
previous-to the time the proceſs of drilling takes place 4 In which 
caſe a crop equal to the produdtion of the foll may ane he 
expected, provided the buſineſs of hoeing le properly attended i, 
and ſenſonably performed, . 

« In ten days or a fortnight, more or leſs, after ſpring corn e 
ſown, the tillering, or multiplying of the additional (tems of 
offiets, will commence t the number of theſe additional (tems, 
or offiets, will uniformly be in proportion to the quantity of 
pabulum, or food of plants, contained in the ſoll at the time the 
above tillering of the ſtems commences ; and the nett produce of 
any given crup will generally be in proportion to the number 
of fiems ſo tillered j conſequently, in order to obtain the be! 
crop of corn, which any given land is capable of producing, it 
is 2 that the ſoil Mould be in the beſt ſtate of 
cultivation, of which it is capable, at the time the grain ot 
ſeed is depoſited in the land. On the contrary, If grain or * 
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the foil is out of condition, I. e. not rly 

- hoy ameliorated for the jon of the ſeed, which 
ventiy happens when the ſowing of the ſeed takes place 
immediately after the plough, on a freſh, waxy furrow, in 
which caſe, if a dry ſeaſon ſhould ſet In, the greateſt part of 
the pabulum, or food of plants, will, during the dry ſeaſon, 
de let faſt, and locked up in the * hard clods, the til- 
luring will nevertheleſs» begin to take place at the uſual time, 
i ten days or a fortnight after the ſeed iy ſown, without 
waiting for ſo much of the pabulum, or food of __ as 
was ſet faſt in the dry clods, being ſet at liberty to aſſiſt vegeta- 
tion, and will conſiſt of ſo many ſtems or offset, as the pabu- 
lum, or food of plants, contained in the looſe pulverized foil 
only, ſhall be able to ſupport, and bring to maturity, Aﬀer- 
wards, when rain comes, and ſets at liberty ſo much of the pa- 
dulum, or food of plants, as was locked up in the dry elods 
when the above tilluring was performed, there will be a ſur- 
us of pabulum to ſpare, over and above what was neceſſary 
pu to maturity: the number of ſtems tillured as above 
this additional pabulum will prompt an additional number of 
ſtems at an unſeaſonable time, which, ſo far from adding to 
the crop at large, will amount to a conſiderable drawback upon 
it, This is eaſily obviated, and many advantages derived, by 
oughing up all ſtrong ſoils, intended for cropping, before 
25 (mas, of as ſoon after as may be, in order to have the be- 
nefit of froſt and ſnow, which will, by pulverizing and ame- 
Horating the ſoll, r it for the reception of the ſeed, 
much better than all the ploughing and harrowing in the 
world can poſſibly do, at, or Juſt betore, the time of ſowing grain 


or , 

„ It de well Known that all ele, and efpeetally Nrong wet 
wolle, are pulverized and amellorated by froſt, If the cauſe of 
theſe effects were as well underſtood as the effects themſelves are 
viſible, one would think there could not be found a fingle eulti- 
vator of land who would not gladly avall himſelf of the means 
of hls land being thus pulverized and amellurated, withuut the 
labour of men and horſes, of any other expence but that uf 
ploughing up his land before winter, It de not by reaſon of the 
effects which froſt has upon the (ll, (for upem a 10 (ll froſt 
has no power at all,) but upon the water enntilned (1 the (oll, 
that the (vil becomes pulverlsech and ameliorated, It ds very eaſy 
ty eoncel ve a given _ vf water, contalned In a given quan- 
tity of foil, to be divided into an almoſt inflate number of glo⸗ 
bules, or partleles, each capable of being ev([Iderably enlarged 
and expanded by froſt, But, before one of theſe particles of wa: 
ter can become conſiderably expanded and enlarged by Froſt, fs 
as (9 666upy a larger ſpace, In its enges leck Nate, than It beeu⸗ 
pled In Its watery Nate, the texture of the partleles of full eontl= 
dns toy and furrounding, the fald particle uf eongealed water 
muſt be torn to pleces In giving way to the enlarged partlele 6 
eongealed water. 

4 In like manner, the whole glven quantlty of water, eontaln= 
ed in any given quantity of full, 14 enlarged ang expanded 
by froft, will break and tear to pieces the texture uf the whole 
ſoll, in yielding to the ſuperlor foree of the congealed water, as lt 
_—_— by which means the full, by being thus torn to pleces, 
will not only become pulverized and ameliorated, but, in pro- 
portion as the pores are thereby opened, ſo will be the quantity 
of pabulum, of food of plants (mbibed from the atmoſphere. 
From whenee It may be jutly and truly ſald, that, If land le 
only ploughed befure winter, It will become more of leſs tilled, 
manured without labour of expence, and ready fur the reception 
of ſeed in the ſpring. 

n For the above reaſons I apprehend It Is, that ſeveral of my 
22 eorreſpundents, who ſpend a conſiderable ſhare of 
thelr time and attention to Improvements in eultivating the ſull, 
are fond of drilling upon what they call a ale furrow. I. e. 
when land has been expoſed to the Influences of the atmoſphere 
= bs time after It le ploughed, previous to the time © 

new, 

As far as my obſervations and 22 have extended, 
no one need fear drilling a plees of land, though It ſhould not 
be fo elean from weeds as _ be wiſhed, provided the full Je 
powerful and productive, and reduced to a proper tilth for the 
reeeption of the feed f for It will be In valn, during the growth 
of that erop, to retrieve the loſs which will uniformly attend ſu 
groſs a neglect, | | 

„% However doubtful It might be a few years back, whether 
the ſyſtem of drilling would ever become general, there le now 
every reaſon to believe that It will, In « few years more, become 
the r ſtem with all the active, the induſtrious, and 
enlightened cultivators of this iſland, - Indeed, it is already 

me the favourite ſyſtem with multitudes, upon ſo extenſive 
a ſcale, that individuals, who, through an improper uſe of the 
ſyſtem, have not had equal ſucceſs, begin to find themſelves 
hardly at liberty to condemn it, as that would ſubje& them to 
®e reprogeh - * more ſucceſsful friends and neighbours, 
0, 10. Vor. 1. N 


but ſeem rather diſpoſed to adopt their ways and methods : by 

s means many converts are daily made; and as one fingle 
convert will make many more, there is every reaſon to believe 
that the ſyſtem will ſoon become general: and, whenever that 

lod arrives, I can, with the greateſt propriety, and without 
ear of running into error, pronounce the product of grain in 
— kingdom to be vaſtly ſuperlor to what It le at the preſent 
time. 


On the DAIII Huss AN DRY, by Ar. Witti Daxx, of 
Gillingham, Kent. 
„ 81 R, « Gillingham, Nov. 3, 5 5t. 


„ this day received the 94th Number of the Annals, and a 
deep ſnow falling (in the midſt of my potatve harveſt) at the 
ſame time, gave me an {mmediate opportunity of peruſing It, 1 
therein obſerve (p. 523.) your duubts of the good effects of the 
drill, and am therefore induced to ſend you the reſult of an ex- 
periment on half an acre of wheat, completed in —— 1791 1 
and although it may not convince you of the ſupertority of the 
drill, yet I cannot but think that a ſufficient number of like fucks 
only are wanting to make at leaſt fume impreſſion on you and 
mult, at any rate, be an additiunal proof of the advantage arifing 
from the practice. 

„% Whatever might be the appearance of Mr. Goldby's barley 
(p. 7795 | have no ſcruple In afferting, that my barley erup, 
even hit year, will be a good one 4 ſuppoſe near five quarters 
an acre, excluſive of the tythe z and that In the two precedl 
years it was much better than in the two moſt productive ones 0 
the 20 years before 4 yet 1 can aſſign nv reaſon for Its being ſo, 
but that I then drilled and harſe-brrd, 

Buſh, Qyarts. 


Half an acre with wheat (a clover lay) drilled, 
„ CHoaMWMWMEARTT 
Ditto adjolving, fown by hand (in the middle - 
of the field) produced . FFF 


In favour of the drilled «- + 14 

« Which, at 6x, the buſhel, ls about 1 3%, an gere, exelvilive of 
24. more ſaved In feed ! and 1 beg leave ty (ay, that | think Mr. 
Cooke warranted In _— | that wherever the drill ty eim 
Is praftifed with / iN, It Will inereaſe the produce nearl 
equal ty the rents“ And give me leave ty * alſy, that If 
ſhould ever have the pleaſure to fee you here, 1 will ew you 
the nggregate produce of my farm fur the kme 1 have been a 
Ae 

« The foll, evltivation, Ame of fowing, and harveſting the 
above, were the fame 4 except horſe-hoelng the drilled part imee, 
and half a buſhel an gere leſs of feed vn that than on the ether 


rt. 
ant I remain, with the greateſt deference and reſpect, lr, 
our molt humble eve TP 


/ | 
On the DAH Hunnanbay, by Lawis Mais, % 
* DAA fin, 10 Mb Caſtle, Riſes, 


8s, 1794; 

4 | have long wiſhed to trouble you With a few thoughts 
upon the Intereſting (ubJe&t of the drill huſbandry, but have 
hitherto been * y a variety of avocations, with which 
the farmer's life abuunds. As far as the experience of a few 
ears will reach, It appears to me, that, amidſt the various 
ſtems of agrieuſture whiel have lately oeeupled the thoughts 
of practical men, few ſeem likely, under proper reſtritions, to 
duce advantages of a higher nature than that of the dell 
uſbandry, I have recelved great pleafure from Its practiee for 
ſome time paſt ; and, by generally eonflaling It to folls adapted 
to this mude of culture, 1 have conſtantly obferved a devlded 
oy wy to the uſual method of ſowing by hand, It is not 
to be denied, that this valuable ſyſtem cannot be Introduced Ins 

diferlminately un all folls{ thoſe who think fo will aſſured! 

find themſelves deceived In praftiee, One great obje&t, among 
others, In this mode of culture, Is the depoſiting the ſeed at 8 
ular and fultable depth a freund, which le, Indeed, Ins 
diſponible, and, as It were, the foul of the (yſtem, Is the aRtlys 
operation of the hoe, There are” many ſulls which, from a 
varlety of cauſes, will neither admit the one or the other. To 
attempt the Introduction, therefore, of this practice, In ſuch 
eaſes, would be empty labour but on ſulls which, from their 
lightneſs, friability, or other practicable quality, are acceſſible 
to theſe two grand objeQs, I cannot heſitate, from my own 
experience, to ſay, that the drill e ls likely to prove 
ſucceſsful in a very eminent degree 4 for, by enabling the eul- 
tlvator, from time to time, to open and 'expoſe the pores of 
the earth to the vegetative principles of the atmoſphere, and at 
the ſame inſtant to check, and, for the moſt part, deſtroy the 
weeds, the ſoll, relieved in a great meaſure from ſuch unwelcome 
gueſts, inflantly exerts its whole powers in bringing the ay 
* *% * Ffi wi 
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with which it is ſown to its higheſt perfection. Beſides, each 
hocing ſeems to introduce the effects and benefits of a 71/0 to 
the land during the growth of the crop; an advantage not to 
be derived from any other mode of culture : hence reſults that 
general cleanlineſs on drilled ſoils which are properly attended, 
and which, by keeping them in heart, diſpoſes them to the fu- 
ture reception of a well-regulated rotation of crops, to the dimi- 
nution of that waſte of time neceſſary to conſtitute what is called 
a complete fallow, 

« |] commenced the practice of this ſyſtem in October, 1786, 
and have had no reaſon to diſcontinue it ſince. I ſeldom ſow 
leſs than forty acres of wheat yearly with the drill 4 ſometimes 
more. I have alſo occaſionally ſuwn barley, beans, and — | 
but the erop to which my attention has been prinelpally dire 
js wheat i I ſhall therefore trouble you With a ſhort account of 
feveral erops of this grain. October, 1986, a field of four acres, 
two rouds, 0 ted elover-lay ſeeded,) was ſpwn with four buſhels 
and two pecks of wheat, ot four pecks per acte, at an interval 
of twelve Inches. The erop was three times hand-hoed In the 
fubfequent ping. Produce, thirty: fix evombs, of four quarters 

er gehe. Ahe aftument uſed, was the Arſt of thoſe Introduced 
y the Rev. Mr, James Cooke, with hand-hoes. Since this 
hab Variety of effential Improvements have been made to It, 
chiefly the 4% He, by the uſe of which much labour Is faved 
and the wperation uf Boeing performed with greater effect and 
benefit tn the Fall, 

„% November, 1989, 4 fleld of four acres (4 red elover-lay 
twice mown) was thin fawn half by hand, at ten peoks per 
neren the other half by the machine, at (Iv pecks per here, and 
at nine Inches Interval the orop was hoed once In the month of 
January, 1788, and twice In the (pring following, 

Produce of the two neres drilled a1 coombs 
Produce of the two acres broad-caſt 17 


Superlority of coombs on the drilled land 4 coombs, 
which is ſixteen buſhels, or eight buſhels per acre, ſuperlor to 
the broad-caſt crop, The land was a rich loamy earth, in the 
greateſt condition, having been highly manured (previous to the 
clover crop) in November, 1786, 

„ Auguſt 29, 1788, a field of fix geres was ſown with fix 
ks of wheat per acre, at an interval of nine inches It had 

— a clover-lay, but the plant dying in places, it was ploughed 
up in June, after which two more earths were given, and it was 
ſown as above, The firſt hoeing took place on the 8th of 
October, after which the crop flouriſhed greatly, and improved 
_——_—y from that period, The firſt _ to this and the 
preceding field may ſeem unſcaſonably early: but though it is 
moſt uſual to defer this operation till the ſpring, I have, in 
more than one inſtance, obſerved great benefit from hoeing in 
the autumn, or early in the winter, if the weather will permit, 
eſpecially when the crop has been ſown unuſually early, as in 
the preſent caſe. The land was in the loweſt ſtate of impo- 
veriſhment, having juſt fallen into my hands, at the expira- 
tion of an eighteen years leaſe. The beſt farmers around me 
thought it unlikely that the field would return the ſeed ſown : 
the produce, however, amounted to thirty-five coombs, four 

llons, and three pints, or ſomewhat more than twenty-three 
Buſhels per acre, The ſecond and third hoeings were given on 
the 24 of February and 7th of April, 1789; and ſuch was the 
viſible effects of theſe operations upon the crop, that I muſt at- 
tribute great part of the produce to the hoe: and, from the 
reduced ſtate of the land, the moſt intelligent of the neighbour- 
ing farmers allowed, that the ſucceſs attending the crop was cau- 
ſed by this — mode of ſowing, together with the ſubſe- 
quent uſe of the hoe. 

« September 17 and 18, 1790, part of a field of ſixteen acres 
was divided into two exactly even parts, each meaſuring four 
acres, thirty-ſix perches; theſe were ſown on the above days; 


the one broad-caſt, at nine pecks and a half per acre; the' 


other by the machine, at ſeven pecks per acre, and at nine inches 
Interval. The field was a white clover-lay ſeeded. The part 
ſown by hand worked tolerably well; whilſt the coulters, from 
the dryneſs of the ſeaſon at the time, and the toughneſs of the 
creeping roots of the clover, were ſo impeded, that the ſeed was 
badly depoſited, and in many places remained on the ſurface, 
The broad-caſt ſeed, by repeated rollings and harrowings, was ſo 
well covered, as to come up a complete plant, whilſt the drilled 
appeared at beſt irregular, and in ſome ſpots had failed. I had 
no hopes from the compariſon. Nothing, indeed, but the deter- 
mination that both methods of ſowing ſhould take place at one 
and the ſame time, would have induced me to have uſed the drill 
at all, under ſuch untoward cireumſtances. During the growth, 


the general appearance was in favour of the broad-caſt ctop, 

though the ears of the drilled were largeſt. The whole was 

harveſted the t 2th of Auguſt laſt, and carefully ſeparated in the 
Produce of the drilled erop 0 1 1 1 7 * 
Produce of the broad-caſt erop nes Te Wu: 
Bupetlority in the dttiled crop "ST HI UC. 


_—_— 


Weight of the buſhel of drilled corn, of 8 gallons, 
excluſive of the ſack 
W ight of the buſhel of broad - caſt 


1 in weight of the drilled corn per buſhel oo 
„ Had the land, when ſown, been in proper order for the 
machine, the * of the drilled crop would doubtleſs 
have been greater: but, in the whole proceſs of the drill huſban. 
dry, Aittle ſhort of diſappointment can be expected, unleſs the 
is in ſuch order as to admit the uninterrupted progreſs of the 
coulters, I have, therefore, regiſtered this experiment (which, 
under all circumſtances, muſt appeat to have failed) purpoſely ty 
impreſs your readers with the —— of uſing the drill in any 
eaſe on land which is not in a mouldy ſtate. ugh the ſupe. 
tiority to the broad-caſt is Nill maintained in the above priduce, 
it is too inſightReant to be of any account 4 and yo ne had the 
drill ſyſtem no higher temptations of advantage to hold out thay 
the above, it would long nee have fallen Into contempt an 


diſuſe, 

„ When 1 firft commenced the practſee of drilling wy 
erops, the country around me were (rangers to the ident {t 
was exploded by the beſt farmers, who treated all reaſuning in 
Its favour with contempt (and the notion of Its fuperiority, (1 
any fhape, to the broad-eaft mibde, as viſlonary, Mines (his; 
however, It has been a preat Catl»factiun ty me t obſerve muy 
of the beſt Informed amongſt them relax from thelr former . 
non 4 and having eammeneed the practiee un 4 finall (vale, and, 
after comparative trials, found a (\petiority to the former Mule, 
have proveeded to more extenſive experiments. This Is the ds. 
fired period for which I have walted; for when the commu 
farmer ie perſiiaded to abandon prejudiee, and to glve u falr uud 
to any new pradtice in his art, from which he difeovers an ad. 
vantage, hls Ideas are Inſtantly difleminated, and his example (x 
imitated, 

% It has frequently been ſald, that drilled whent mult ge 
nerally be more ſubject to the mildew than bruad-call, tron 
the ſmall quantity of ſeed ſown, Certain it is, that, on many 
foils, thin ſowing Is conſtantly followed by the mildew ; 11, 
In behalf of the drill ſyſtem, it may be obſerved, that, thug) 
the quantity of ſeed ſown is, Indeed, comparatively ſmall, it i, 
delivered into, and grows in the drills, as thick as any broad. 
caſt whatſoever ; hence it ſhould ſeem- to follow, that in th: 
particular drills (as far as thick ſowing may be proved to be a pre. 
ventative to this baneful viſitation) there ſhould appear as lit: 
of it in the one as the other procels, Indeed, in the courſe of 
my experience, I have never remarked that drilled crups were 
more attacked by the mildew than others, but rather the ie veilc, 
Neither has it ever appeared to me, that effects ſimilar ta 
mildew have reſulted from the more active and frequent uſe t 
the hoe, although the crop, immediately after that operation, g 
nerally aſſumes a ſtrength and beauty of vegetation to jultify ſuch 
an idea. 

« Another ad vantage of the drill proceſs is, that the ſample 
is more even, and that there certainly is leſs 747, or off. cu, 
than in broad-caſt crops. Po the moſt common obſerver :: 
muſt appear, that the cars of corn are larger, and of a mee 
regular ſize, in a drilled, than in a broad-caſt field of whieat; 
that the grains in each caſe are alſo more even, and that there 
are by far leſs ſmall cars in the former than the latter; lan: 
it reſults, that the produce of a marketable commodity is greatcc 
from the one than the other, and that there is leſs refuſe, oc 
tail corn. In the autumn, 1790, I ſowed a field of four acres 
(a tare ſtubble ſeeded) with ſix buſhels of wheat, at an interval 
of nine inches: the produce 36 coombs; and two buſhels 1nly of 
tail corn from the whole field, which, had it been ſown ! 
hand, would hardly have been the cafe. I have frequently 
made other comparative experiments, on 'a ſmall ſcale, for 
amuſement, as well as to confirm or reject the future uſe of 
the machine on my farm; in all theſe the ſuperiority 3s 
hitherto reſted with the drill, therefore I continue the practice. 
This is, however, to be underſtood of wheat only ; to'the cul- 
ture of which 1 have chiefly confined the drill, and my con- 
parative trials, 

« But my chief happineſs is, that, having commenced bis 
emp when it was unknown to the neighbourhood, it has inſen- 

bly fallen into abler hands than mine; I mean of thoſe who will 
not only ſtrictly attend to its intrinſic merit, but if, upon ſtrict! 
trials than my experience in rural matters will adult, It does not 
bear them out, will abandon it altogether. This, indeed, wis 
my ſole view in introducing the practice upon my farm; for ! 
have always conſidered it as a pleaſing duty, incumbent on rel!- 
dent country gentlemen, to practice, and encourage to conviction, 
every probable improvement in the admirable ſcience of agricu!- 
ture, under which advantages may be ultimately derived to an in- 
duſtrious and highly valuable claſs of people, the farmers and te- 
nantry of the country, 

«© The ſyſtem of drill huſbandry ſeerns, on the whole, to 

gain ground, and to become daily an objeRt of more gue 
tatice, Experiments will of courſs be multiplied, and every 
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ranch of the ſyſtem be Oy Hong, ſo ns tu lead to 


u final deelſlon, whether on ſoils ſultable to this mode of cul- 
J ture, 
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ture, and in 288 equal, it le preferable to ſow by 
he drill, 
hand, or bt 1 I remain, dear Sir, 
« Your very ſincere; 
« And obedient humble ſervant, 
„ LEWIS MAJENDIE,” 


« P, 8. From obſervations which have lately phos from 
ou upon jthe , ſubject of drilling, I am led to think that its 
* with you are highly queſtionable ; and, perhaps, before 
this, you have made up your mind, upon the whole, in dif- 
favour of the practice. 1 am well convinced it can never be- 
come a general mode of culture, It has been aſſerted to me, 
wat the drill could be introduced on all ſoils, even the moſt 
heavy and tenacious ; the only difference between theſe and 
fable ſoils, in reſpeR to the drill, being, that as the former 
require greater labour and attention to render them fit for the 
eommon mode of huſbandry than the latter, the ſame increaſe 
of care only will be neceſſary to render them acceſſible to the 
drill culture; but this is vox ef preteren nihil; and the en- 
thuſaſt to the drill ſyſtem will never be able to make this rea- 
(ning actord With advantageous praftice, The ſeale on which 
1 have adopted the uſe of the drill, has not hitherto veeaſioned 
any increaſe of expence in horſes of labour, which have not 
been greatly over balanced by the general advantages of the 
practice.” | 

Me. Arthur Young, upon the foregoing obſervations, makes 
the fullowing fermark. i My readers will conſider themſelves 
a much Indebted to Mr Majendle for this Toy detall 
bf aceurate experiments. Speaking / general of the drill, | 
will (ill adhere to my former opinion ; the — ls mhk yet 

wed, But 1 know nobody more capable than this Iiheral 
elevator, of throwing that light on the queſtion which Is 
wanted, Should he ever be Inelined to try fuch an experiment, 
4 very minute attention ts the labour of both horſes and men, 
and the times when uſed, faul he given.” 

Compariſon between the 9 and BRILL Methids of 

owing, 

Drill-hufhandry de, 88 8 god writer has Juſfly deflned It 
« tHe proftice of a garden brought inte the field," Every man © 
the leuft reflection mult be ſentible; that the ey — uf the gar⸗ 
den 1s much % than that of the Aleld; only a little more en- 
penſſee g but If (as 1s the eaſe) this extra experice be generally 
much more than repalc by the ſuperior goodneſs ard value of 
dfI1Jed 6fops, it ought tt have no Welght in comparing the two 
rides of huſbandry: Un the brogd-eaft method the lafd is often 
an in bad filth; and always feattered at Fandom ſometimes 
by very WAAkilful hands: Th drilling the land mult be in fine 
bier; the feed is (et in trenches drawn regularly, all of nearly 
a 6q4al depth and that depth (ulted 40 the nature of each Kind 
6f fee. The feeds ae alſy diftfibuted at proper diftingss, 
an, by being equally and fpeedily eavered, are profected from 
vermin, and wiher _— fy that the praftiee uf the garden 
is hers exactly infredueed inte the Feld: In the broad-eaft 
merhod the feed falls in fame your tag thick, in others tog thin j 
and being imperfectly covered, a part of it is devoured by ver⸗ 
min, which follow the fuwer ; another part is left expoſed to 
rain of froſt, ar to heats, which greatly injure it, When har- 
rawed, a great part of it (fmall ſeeds eſpecially) is buried ſu deep, 
that, if the fail be wet, it periſhes before it can vegetate, 
Again, when thus ſown, there is no meddling with the crop 
afterwards, becauſe its growth is irregular, The foil cannot 
be broken to give it more nouriſhment ; nor can even the weeds 
be deſtroyed without much inconvenience and injury, But 
in the drill-huſbandry, the intervals between the rows, whether 
double or ſingle, may be horſe-hoed ; and thereby nouriſhment 
may repeatedly be given to the plants, and the weeds almoſt to- 
tally deſtroyed. 

The very ſame effects which digging has upon young ſhrubs 
and trees in a garden, will reſult from horſe-hoeing in a field, 
whether the crop be corn or pulſe: for the reaſon of the thing, 
is the ſame in both caſes, and being founded in nature and fact, 
cannot ever fail, In drilling, no more plants are raiſed on the 
ſoil than it can well ſupport ; and by dividing and breaking the 
ground, they have the full advantage of all its fertility. 

The plough prepares the land for a crop, but goes no further; 
for in the broad-caſt huſbandry it cannot be uſed: but the crop 
receives greater benefit from the tillage of the land by the harſe- 
hoe, while it is growing, than it could in the preparation. 
No care in tilling the land, previous to ſowing, can prevent 
weeds riſing with the crop; and if theſe weeds be not deſtroyed 
While the crop is growing, they will greatly injure it. In the 
broadcaſt huſbandry this cannot be done; but in drilling, the 
horſe. hoe will effect it 'cafily. And what adds to the farmer's 
misfortune is, that the moſt pernicious weeds have ſeeds wing- 
ed with down, which ate carried by the wind to great diſtances; 
ſuch as thiſtles, ſow thiſtles, colts-foot, and ſome others. 

If the expence of hotſe-hoeing be objected, there are two an- 
ſwers which may very properly be made. The firſt is, that this 
— is much leſs than that of = were it practi- 
cable, or of hand-weeding, The ſecond le, that it ls more than 
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repaid by the quantity of ſeed ſaved by drilling; to ſay nothing 


| of the extra quantity and goodneſs of the crops, which are gene- 


wy ſelf-evident, 

pon the whole, if the particular modes of cultivating land 
by the new huſbandry ſhould, after all, be conſidered as perhaps 
too limited to be univerſally adopted, yet it has been of great 
uſe in raiſing ſuſpicions concerning the old method; and in turn- 
ing the views of philoſophers and farmers towards improving in 
general. Many real improvements in agriculture have been the 
conſequences of theſe ſuſpicions ; and as this ſpirit of enquiry 
remains in full vigour, a ſolid foundation is laid for expoliing 
ſtill further improvements in this uſeful art. 


Remarks on SCARIFYING and Horse-Hottxno, by the Rev. 
Jamts Cookt, 


« Ay far as my obſervations have extended, it appears an 
object of the greateſt importance, to ſcatify all drilled ero 
of wheat and rye, as early in the ſpring as ble, viz. in the 
month of February, if the ſoil is dry enoug to admit of it, in 
order to break the firm texture of the ſoil, which it thay have 
acquired by remaining undiſturbed during the winter. At all 
events, the firſt proceſs of 5 ſhould take place in all 
ſoils 4 and; in ſome ſtrong obdurate ſoils, It (Mould be repeated 
two ut three times, before the plants begin to tiller ox mul⸗ 
tiply. This will ſinprove, entleh, and meliorate the ſoll, n 
the ſpaces between the drills | the conſequence of which wil 
be, a conſiderable increaſe in the number of ſtems, ſze of 
ears, Ke, For the number of ſtems tillered will be exactly in 
proportion to the production or 2 the richneſs 6f poventys 
the kindneſs or unkindnefs, of the (oil, at the "wy time of til= 
lering yy henee the propriety of pulveriſing the foll, by fearl= 
ef It, ſ as to permit the alr ty enter, and the tender fAlbres 
of plants to extend freely In queſt of fugd 4 henee the proprlet 
of redueing the full In the (paces between the drills, to the be 
ſtate of evultivation of which It Is 14 before the tillering 
begins to take place : In which eaſe the farmer may rely vypon 
fy many Nems belng tillered; as the land Is afterwards able te 
ſupport, and bring ty _ On the euntrary, If the pores 
wf ths full are thy much eluſed 

life of vegetation, If the testure uf the full Is toy Afi ty admit 
the tender fAlbres of plants ty extend at the time of tillering, the 
farmer need not be ſuplſech at (eeling & deficiency in the nurn⸗ 
bor of flems, With ſinall ears, and light grain in date 
exeliifive of ths danger of an after-growth; of unſeaſinabls til 
lering of ſteme, Which will be quite green When the era 1s 
tips On this account; it would be very eligible; and of im⸗ 
pörkunee; tt know; ut foreſee, the exact time of —— be⸗ 
ae en killer Wr ine vil accordingly, by 
fearifying It in die time: But this is impeffible ts know j and 
it is With A that 1 fay it cannot be KHW, otherwiſe than 
by taking a few plants out of the ground, and obſerving whe= 
ther the ſeeandary of coronal fibres are then formed From a knot 
er joint en the original (tem, about an inch or an inch and a half 
under the ſurface of the full! fax the time of plants beginning 
i killer will vary . as the feaſun varies, whether wet gr 
dry, het of gold, early ar late alfa as the land varies, whether 
wet ar dry, light or ſtrang, rich ar poor, ſheltered or expaſed ; 
and the inſtant that the fecandary ar caranal fibres begin ta 
exiſt, that inſtant the tillering of the ſtems will commence, 
though imperceptible to the naked eye, 

i Sinee, therefore, it will be found of real and effential ſer- 
vice ta all crops of corn, to yay 4 them before the plants begin 
to tiller, it is recommended (as the exact time of tillering can- 
not be foreſeen) to ſcarify as early as poſſible : the ſooner the 
better; and, in my 2 the oftener the better, previous to 
the tillering: and when the plants have done tillering, being 
about ſix or ſeven inches high, the horſe-hoe may be uſed to 
great advantage in cutting up the weeds, and carthing the ſoil 
to the rows of corn, whenever the land is ſufficiently dry. 

„The above obſervations on ſcarifying and hoeing wheat and 

e are alſo applicable to 2 corn, viz, barley and oats. The 
tillering of theſe plants will, like wheat and rye, be found, on 
examination, to take place at different times, juſt as ſeaſons, 
ſoils, and fituation vary ; but, in general, about three weeks 
after the grain is ſown, The cultivator will find his intereſt 
in embracing ſeaſonable rtunities of ſcarifying theſe crops 
alſo before they begin to tiller : and in horſe-hoeing them af- 
terwards, Beans, peas, and tares, may be ſcarified and hoed 
from the time they are above ground, till they are too high. 

« Theſe remarks on ſcarifying and hoeing are offered, in 
hopes they will be duly put in praQtice. The preſent advan- 
tages will be great; but greater ones will be found in rever- 
ſion, by ke the land clear of weeds, and at the ſame time 
preparing it for future crops. | 

« Since, therefore, the advantages of ſcarifying and horſe- 
hoeing are n—_ ſo great, too much attention cannot. be 

id to the circumſtance of doing the buſineſs at proper and 
eaſonable times, when the foil is dry. If two things cannot 
be done at one and the ſame time, ſurely it is adviſable to ſe- 
cure the preſent moment for doing that which is of the greateſt 


im portdnce, and leave the other to be done ſome other ny. 
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„ Some fſolls have been found too hard and ſtoney for the 
horſe-hoes to work pleaſantly but none have been found fo 


obſtinate as to bid deflance to the ſcarlficators; the repeated uſe 
of 41 will prove In ſuch ſoils a good ſubſtitute for horſe- 


xy the time of fixing the coulters In the beam for drilling, 
care ſhould be taken to fix them in ſo, that the points or en ' 
of the coulters, which go into the RE $6 be all exactly at 
equal diſtances one from another: and when the hoe ſhanks or 
ſcarificators are fixed in the beam, care ſhould be taken that 
they are alſo fixed at the ſame equal diſtances one from ano- 
ther: by this means the ſcarificators, or hoes, will all move 
exactly in the middle of the ſpaces between the drills, Any 
ploughman, who has been necuſtomed to fix the coulter of a 
common plough to his mind, by wedges, can eaſily fix the 
coulters and hoes at equal diſtances, as above, In doing this, 
he ſhould not truſt to the eye for accuracy, but to a rule, or 
narrow plece of board, with the exact di ances at which the 
coulters are Intended to be fixed, marked upon it by figures or 
notches : by x this rule, or ſlip of board, to the coulters, 
he will readi! them at equal diſtances, 

«In arillin , if ſoil drops from the wheels into the two end 
ſunnels behin the coulters, ſo as to ſtop them, a piece of ſtrong 
leather, or thin board, placed on the top of each funnel, with 
a hole in the middle of it for the tube to go through, will pre- 
vent the dirt from opping the ſaid funnels, 

« All ſtrong ſoils intended to be drilled in the ſpring, with 
beans, peaſe, tares, or barley, ſhould be deep —— before 
winter, and not ploughed any more in the 4 However 
loudly this method may be exclaimed againſt by ſome, it is 
nevertheleſs practiſed by others with good effects. If, at the 
time of ſeedneſs in the f ing, the land ſhall be thought too 
elaſe and compact, let the ſcarificaturs be uſed upon it, weighted 
ſo as to force them into the ſoil four inches deep at leaſt; this, 
if the ſoil is tolerably d | dry, will break it up, and leave it lighter 
than If it had been freſh ploughed. And if weeds alſo appear 
at the time of ſeedneſs, they may be cut up by the horſe-hoe ; 
and the land will afterwards be leſs productive of weeds du- 
ring the growth of the crop, than it would have been after a 

Freſh furrow, In ſhort, by this means, the ſoil, by being ex 

— to n Winter's froſt, and influences of the — . 
ulſo ſcarifled and hoed as above, which will not coſt ſo much 

as once ploughling, will be in better condition for drilling In the 
ſeed, und more certain of a crop, than by the common me- 
thod of ploughing a little time only before ſeedneſs, _ 

« Of all weeds, quitch, or couch, le the greateſt enemy to 
drilling. It ma 7 indeed, be very much curbed and weakened 
by repented ſcarifying and horſe-hoeing z but where It abounds, 
n ſummer fallow, the land being ploughed before _ 
Ia the beſt and moſt c Qual cure; after which, If a good 
tt of crops Is adopted, and two — or White 12 

— z never taken two years together, but an exhauſting and a 

loratl * alternately, and thoſe drilled; ſearified; and 
— in f manner, It will not be able to injure 
or interrupt the eultivator materially,” | 
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could be made tu lp "ny eanvenience and wil utility, 
' Had I the pleaſure of Mr, aN acquaintance, [ 
wauld beg leave to recommend theſe obſervations to his con. 
Aeration, being "nly erſuaded, he would find the demand for 
his machine in proportion to the price ; the lower, in reaſon, 
he makes It to the a publle, the higher hls intereſt would rife in 
proportiun thereto, I am of opinion, where a man ſells one 
machine for fifteen guineas, 1 might ſell fifty for five * 
each, It is eaſy for my inventor, on this ſuppoſition, to 
calculate which will be moſt for his intereſt, 

% The excellence of all inventions is meaſured by the quan. 
tum of they afford the public, Every inſtrument or ma. 
chine, therefore, be it ever ſo ingeniouſly conſtructed, and 
competent to its Intended uſe, becomes almoſt uſeleſs, and of 
very little value to the public, if the price be ſo high as almoſt 
totally to obſtruct and prevent the ſale of it, It is a kind of 
ele de ſe, and may be fitly compared to a law which permits 
the importation of certain articles of commerce, upon the pay. 
ment of cuſtoms ſo immoderate as, to all intents and purpoſes, 
to amount to an effeQual prohibition, by which no one is a 
gainer but the Illicit trader, Here then the ingenious inventcr 
miſtakes his intereſt egregiouſly ; he ſacrifices the virtue of the 
pr not to the real, but to the imaginary, intereſt of the 
ndividual, and ſuffers at once both in his intereſt and his credit, 
The ſureſt and moſt durable patent is moderation of price. 
Thoſe that are purchaſed at a very high and unreaſonable price, 
confine and reſtrain the fale ; but reaſonable prices encourage 
and promote it, whatever be the commodity at market, 

« Immoderate taxes are ever unfriendly to trade; and heavy 
pany, by and exorbitant expences, are not leſs ſo to ſcience and the 
arts, nuity, even mere pretenſions to ingenuity, are often 
taxed 2 008 as any article of commerce, Sub criptions for 
thouſands, and tens of thouſands, are propoſed, and tend-red, 
to the public, with as much eaſe, unconcern, and firmneſs of 
features now, as the moſt hardy veteran would have dared to 
have offered formerly for fives and for fifties, But this is an 
age in which credulity is become epidemical ; and the alchemy 
and empiriciſm of Bax Jouxson's days are faſt galning ground 
under another denomination, and in a different form, Should x 
comic genius ariſe of equal humour and parts, he might now 
find as ample a field of Impoſture to range in as ever diſgraced 
that poet's times, The ſureſt and moſt effectual means © = 
moting and extending knowledge for the general benefit of the 
public, is to render it attainuble on the eaſieſt and leaſt cx- 
penſive means poſſible, 

« hope no p tor of any machine now In uſe wil 
conceive, that any thing is here meant Inimical to his intereſt. 
It is the writer's ſincere wiſh that matters might be ſo ordered, 
as to render the intereſt of the letors compatible with that 
of the public in general, Should the drill huſbandry be ge- 
nerally extended, as there ſeems to be good reaſon to expect, | 
will venture to ſuy, new Inventions of machines for drilling 
will moſt probably ſoon appear, of « very ſimple conſtruction, 
and at « price ſo moderate, as will rarely be an Impediment to 
thelr uſe, even among the loweſt claſs of farmers, 

« I have been for ſome years paſt « conſiderable ſpeculater 
in this buſineſs, and have uſed many inventions for perform! 
this mode of wanting, hoping to find the eaſieſt, cheapeſt, « 
moſt exconothleal manner poſſible, However, I am not able 
to determine the elſe —.— of planting, {6 as to produce 
the moſt benefielal erops for any ſeries of years In ſucceſſion. 
I eall that the moſt beneflelal erop, which produces 4 greateſt 
nett galn 195 hy liven quantity of land TT an given — 
of years: his purpo tpoſe I have ſuwed this f ſeveral 
felds of *.. In drills of very different diſtances, and In dif- 
ferent modes, Nome were fown In rows, of 14 Inches diſtance, 
with a hand-machine, with which at this diſtance u — laboute t 
fowed from four to fix geres a day, Which was completely c. 
vered with one eine of the harrows, This fimple machine wi 
made by a country earpenter, under my direct one, and eoft on)! 
half a — + fold have — In « very different 
—_ which he three laſt years, has been n, 
uſual euftorn, 5 0 land bing well ploug] ht » row t jni 
(mall ridges with three boy — of the he diftane 
then from the middle of one furrow to t at 0 2 next le 5h00 
four feet 40 inches j the top of the ridge about « yurd = 
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the breadth of the furrow 18 inches. On the tops of the 
ridees I plant three yows of corn, at the diftance of ten inches 
from each other. This is rformed with a machine which 
makes the channels, drops the. corn, and completely covers it 
at one operation. This machine was made by the ſame work- 
man as the former, and did not coſt me more than about 30s, 
This inſtrument performs extremely well; the corn is come 
very regularly, the rows- „and the partitions clean. 
firſt machine will ſow” fingle rows at any diſtance ; and 
any ſeed, from a horſe bean to a turnip ſeed. The other in- 
Aryment will ſow one, two, three, or five rows on each ridge, 
and any ſort you pleaſe;” This laſt, however, is capable of 
improvement; and when made as complete as can be deſired, 
think cannot exceed two guineas and a half, Theſe are the 
fads on which I ground my prediction, that the time will come, 
when the price of inſtruments, for this mode of planting, i. 
be no impediment to the general uſe of them, if that mode o 
ice ſhould ever prevail. But I poſtpone any alteration till 
* better ſatisfied of the moſt profitable method of planting. 
Nerth-Bockhamton, Your moſt obedient ſervant, 
Feb. 14, 1789. JOSEPH WIMPEY.” 


The Bath Committee obſerve that Mr. Wimyzy's ob- 
fervations on Drill Machines contain much important truth; 
and as ſuch, the Committee could have no inducement to with- 
hold them from the public. On the contraty, they are inſerted 
as a freſh proof of the eſtimation in which his correſpondence 
on experimental huſbandry is held : but while the Committee 

ce with Mr. Win re on the inventing ſmall, ſimple, and 
cheap machines, for (mal! farmers, they are of opinion, that the 
expence of large and maſterly pieces of mechaniſm is a trifling 
objec, in compariſon with the advantages of greater expedition 
on a large ſcale ot farming. 


Remarks on the Rev. Mr. Cookt's new Swing PLovan, by 
J. Aba, Eſq. ina Letter to the Secretary of the Bath Sciety, 


„ Stix, 

« J beg leave to trouble you with fome of my lateſt ex- 
perlence and remarks on the ſubject of ploughe, which 1 hope 
may hecome uſeful In leading towards father Improvement, 
On a former occaſion, I have ventured to nlledge, that ploughs, 
though the moſt common, have ever appeared to me the leaſt 
perſect of all the Inſtruments of huſbandry 4 and that I was 
of opinion, they were not yet well underſtood, either with ro- 
jdt to thelr conſtructlon or meehanifin, I have likewiſe ob- 
erved, that thie vaſt variety of ploughs over all Great Britain and 
Ireland, was to me a convincing proof that none of them were 
perfectly good; for if ay one of them had a deeided ſu- 

riority, it would have been pretty univerſally ſopted on 
milar ſoils, After many converſations of this kind, Mr. Croke 
was induced to turn this ſubject in his mind, and ſome time 
after ſhewed me a model, He got ſome bodies of ploughs 
made of caſt iron, conſiſting of a mould-board, regularly wille 
with the land ſide of the plough, and a plug for fixing on the 
ſhare, all in one piece, This combingtion of the parts, which 
fo eſſentially affect the operation uke plough, prevents the 
poſſibility of their undergoing a from the unſkilful- 
neſs of country plaughwright 198 ve only to add the common 

: 


wood-work to theſe caft- No hy: | 
d up at London as a ſwing- 


« Mr, Cole had one of them 
plough, with a ſhare of wrought Tron, a coulter, and the neceſ- 
ary wood-work, This he tried in a loamy foil, and ir an- 
ſwered perfectly well: but this did not fatisfy me: I therefore 
requeſted him to come and ſpend a few days with me in the 
country, and take along with us two of his iron caſts, in order 
to have them fitted up, and make trial of them in ſome of the 
ſtrongeſt ſoil in England, and in many places mixed with flints 
and pebbles, This he cheerfully complied with. We accord- 
ingly put our plan in execution; and, for a firſt eſſay, I think 1 
may add, that we met with moſt extraordinary ſucceſs. I was 
ſo much pleaſed with my two ſwnig-ploughs of this new form 
and eonſtruction, that I have ploughed with them ever ſince ; and 
I will venture to fay it is the beſt ploughing ever performed on ſo 
ſtrong a ſoil. 

„ believe, Sir, it will be admitted that this plough has ſome 
peculiar excellencies, when I tell you that it requires but three 
horſes inſtead of four, which I have always uſed on this land, 
which is not only frrong, but hilly; and I am confident two 
horſes would be quite ſufficient in this plough, were the land 
level and loamy ; and beſides, that it turns a clean and ſquare 

w of ſeven or cight inches deep, that it lays it over com- 
pletely, and that it breaks and ſhivers it in the action of turn- 
Ing. 


When we find ſo many good qualities in a ſwing-plough, 
which is at the ſame time ſo fimple in its conftruRtion and tackle, 
would it not be abſurd ever to employ a wheel-plough, with four 
horſes, to do the work which can be done by the ſwing with two 


or three at moſt? and yet ſo powerful is cuſtom, or faſhion, or 


prjudice, that I ſee every farmer round me dragging a heavy 
ertfordſhire wheel-plough over his lands, which in many foils 
No, 10. Vol. J. a - I 


3 


does no more than ſcratch them. I am ſure 1 do not exag- 
gerate, when I ſay, that many farmers in this neighbourhood do 
not turn a furrow of above three inches deep. But, beſides this, 


our clumſy wheel-ploughs are all made with firaight mould- ; / 


boards, which do not turn the flag, unleſs the ploughman lays 
them over ſo much on the land fide edge, that the tail of the + 
mould-board. ſweeps along the under fide of the turning turf, 
and helps to lay it over. This poſition of the plough is at- 
tended with one very bad conſequence, which is, that it raiſes 
the fin of the ſhare out of the level ; this makes it cut the bot- 


tom of the furrow obliquely ; and the turf, or flag, thus raiſed, 


is not ſquare or parallel, but triangular, leaving the ſoil, when 
ploughed, of unequal depths. This I call a very great defect 
in our — mee en but this is not the only one: for the 
moſt ſkilful ploughman, in uſing that implement, muſt run it 
over a certain ſpace, before he can lay ſufficient hold of the ſoil 
to turn up a tolerable furrow ; and at the further end of the 
ridge he repeats the — defect, and a certain ſpace is blinked 
in gradually raifing the.Thare out of the ſoil ; and thus both ends 
of the ridges are worle + 4 than the reſt of the lands, 
which I call-anotþer great defect. But what is worſt of all, is, 
that, in wettiſh or doughy land, the wheels of the plough are ſo 
clogged with the tough ſoil, that it is impoſſible to make them 
move round; and thus the ploughing is ſtopped, however preſ- 
ſing the ſeaſon, Is it not then aſtonithing that, with all theſe 
capital defects, the wheel-plough ſhould yet remain the favourite 
implement in this and other counties, where agriculture is fo 
well underſtood, and that fo light and fo efficient an implement 
as the ſwing plough ſhould be ſo much neglected ? 1 will ven- 
ture to atlert that wherever there is a fair compariſon made 


| between the operation of the beſt wheel-plough, and the (wing- 


plough invented by Mr. Cooke, that the latter will be preatly 
preferred, I dv not, however, mean to alledyge, that the ſwings 


| plovah is altogether faultleſs 4 there is no Implement, | ever ſaw 


without ſame defect, and that of the ſwing-plough is its being 
liable to be thrown out of Its work by forme — Aint or peb= 
ble, or by a ſlip of the plovghman's fot, who, leaning his 
welght on the handles, rallies the (hare out of the ground ; but 
this defect Is foon remedied by drawing back the pluugh to 
where It firſt began to loſe Its depth, and re-entering the furs 
row on its former level. On the other hand, is not this defect 
more thin compenſated by the lightneſs of the draught, the 
ſümpfleſey of the tackle, the Immediate depth of furrow, Its 
belng well turned over, clean, ſquare, and deep, and its equality 
to the extremity of the rige? When I mention a deep furrow, 
I mean one of ſeven or eight Inches in a trong foil, which I have 
never vet ſeen done by any of our wheel-pl11 hs, 

„% From whence the ridiculous predilection in favour of 
theſe ploughs ſhould ariſe, I am at a loſs to determine, un- 
leſs it he, a+ before obſerved, from cuſtom, faſhion, prejudice, or 
ſome ſuch reaſon, as frivolous and unſatisfactory. J. who have 
tried both, and have given to each a moſt impartial obſervation, 
muſt fairly decide in favour of the ſwing, except in very par- 
ticular caſes, ſuch as breaking up an old ley, or very ſtrong ſoil 
rendered hard by a long continuance of drought, or for ſtirring 
to ſome uncommon depth, ſuch as eizhteen inches; which Mr. 
Arbuthnat did with a wheel-plough of his own conſtruction, de- 
—_— my firſt volume, page 214, where I have allo given a 

late of it, 

N « Before I conclude, I muſt obſerve, that the fin of the ſhare 
of Mr. C:ke's (wing-plough is very nearly as wide as the heel 
of the plough, by which means the bottom of the furrow is as 
completely cut by it as the land fide is by the coulter ; thus no- 
thing is left to be done by the breaſt of the plough and mould- 
board, but to raiſe the flag gradually, and lay it over complete- 
ly. 

Fa I think it likewiſe neceffary to mention, that the Suffolk 
cat-head and copſe (as deſcribed in the above quoted effay, where 
a plate is given of them) are what I uſe for regulating the width 
and depth of my furrow. A ſmall alteration in the length of 
the ridger over the thill-horſe, alſo ſets the plough more or leſs 
rank ; but it muſt be obſerved, that it ſhould never be taken up 
too ſhort, for that creates a very hurtful angle in the line of 
traction. Neither muſt I omit to mention, that the rifing flag 
ſweeps along my caſt-iron mould boards ſo glibly, touching every 
part as it paſſes, that it has poliſhed it like bright ſteel. Some 
old farmers in this neighourhood, not over-fond of novelties, 
and even the ploughwright who works for me, confeſs that they 
never faw ſo much execution done by fo ſmall and light an imple- 
ment. 

« Þ have been the more diffuſe on-this ſubject, becauſe I ſee, 
in the fourth volume of your tranſactions, that the improve- 
ment of ploughs has been an object with your Society. I am 
not at all qualified to judge of the ploughs produced to the So-- 
ciety, having neither ſeen them, nor the work they performed; 
but I hope the Society will excuſe my making fome few re- 
marks upon thoſe trials as they are there related. In the firſt 
place, I ſhould imagine that the trials of wheel-ploughs and 
ſwing-ploughs, in order A ＋ ſhould be made conn 

becauſe they are inten or very different purpoſes ; an 
*. 1 F fa” bo therefore 


* * * 
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therefore, what is a taſk for a wheel-plough, is not a taſk for a 
ſwing, and vice verſa, In the ſecond place, the taſk preſcribed 
by vour committee was a furrow of four inches deep only, 
which does not ſeem to me a ſufficient trial of a real effective 
implement, armed with two coulters, and drawn by fix oxen. 
I confeſs, I ſhould have ſuppoſed that no furrow under eight 
inches was adequate to ſuch a formidable apparatus, let the foil 
be what it would, The execution of the work performed by 
this plough was ſurely abundantly rapid, and I have no doubt 
of its bejng very well done, as it was approved of by the com- 
mittce ; but I muſt ſtill contend that the taſk was not ſuitable, 
or, in other words, this plough was improperly employed upon 
a four-inch furrow. However, this plough, if tried, would, 
perhaps, have performed its part equally well on a much deeper 
furrow. Your moſt obedient humble ſervant. 

Shenley- Lodge, Herts, « TAMES ADAM.” 

Nev. 13, 1789. | | 

The Society, in their papers, expreſs themſelves much obliged 
to Mr. Apa n for this letter, particularly as it deſcribes a new 
plough which promiſes to become of public utility, With re- 
gard to Mr. Apam's ſtrictures on the ploughs uſed at the laſt 
public trial for the premiums of this Society, it is preſumed, that 
had he been preſent, and a witneſs of the uncommon ſtrength 
of the ſoil, under an old ley, and rendered till harder by froſt, 
he would have thought the taſk no unequal one for ſix oxen 
drawing a double-coultered plough only on a four-inch furrow. 
Nor will the difficulty with which a light ſingle plough could 
be drawn by four oxen, without the aid of a horſe, be conſidered 
as a trivial argument in favour of the double plough. 


SECTION XXVIII. IMPLEMENTS USED IN 
HUSBANDRY. 

References to the Plan of the Rev. James Cooke's highly in- 

proved and ſimplified Patent DRILIL MACHINE, withHorst- 

no 1 1 and comprized in one and the ſame inſtrument. 

"ig. 3. Plate I. 

A A Jhafts of the machine, applied to the axis of the wheels, 
ſo that a horſe may go on the land or in the furrow. CC, 
coulter beam, with mortices in it, at different diſtances. D D, 
handles of the machine, applied to the coulter beam at C C, 
by means of ſcrew-bolts and nuts ; alſo to the axis of the wheels, 
by houks and eyes, of ſtaples. E E, upper ſeed-box, in par- 
titions. The lower ſeed-box, in partitions, is placed under 
the cups or ladles of the cylinder H H. G8 6, ſliders be- 
tween the upper and lower ſeed-boxes, to prevent the grain or 
ſeed from deſcending too faſt into the lower boxes g by cle- 
vating or depreſſing of which, the yn_ of grain or ſeed 
difiributed In the drills may be varied at pleaſure, II H, ey- 
Inder, with eups of ladles, by which the grain vr ſeed ies taken 
up from the lower ſeed-bux, and dropped Into the funnels IT, 
and direQed thereby Into Inelſſons made in the land by the 
evulters KK, I., a chain and hook, applied to the coulter 
beam and axis of the wheels, to * the eoulter golng ton 
det p In the land, and to prevent the eoulter beam dropping ſy 
low as ty unſhip the upper funnels In erofing deep furrows uf 
giitters, M, a pln of Iron, projefting from the chulter beam 
whiel, being lifted on to the hook L at the end uf the land; will 
bear the eviilter out of the ground, while the machine ze turn- 
Ing round, without any labour of the man, who attends the 
machine, in ſupporting the ſame; N. a cog wheel upon the 
nave of the wheel I. O, a cop wheel upon the gudgeon of 
aus of the eylinder H, Which is turned by the wheel N. 
P, lever and Niring, paſſing over d pully to the axis of the ey⸗ 
Under H, By moving the lever P to « noten in the ſtaple 9 
the wheel O will be lifted out of 12 with the wheel N, 
by which means the diſtribution of the grain or feed may be 
ſiopped at pleafure, particularly at the head land, while the 
machine is turning round, R, an Iron bar, with holes In it, applied 
to the erule bar of the ſhafts by a ſtaple, and to the front ed 
of the feed-box, By means of this box, the feed-box may 
elevated or depreffed, fv as to keep the top of the fame heel: 
wwntally level, whether going up or down ſeep hills, $$, Naples 
in the ends of the feed-box, for the reception of two flides of 
wood, with canvas 4 to the ſame 4 alſo ts a (mall Maple In 
the end of the cvuulter beam, to prevent the wind from —— 
rupting the grain or ſeed in lis deſeent from the eups of ladles 
10 the funnels or conduftors I I, I I, hooks in the handles 
of the machine ta which welche may be applied to force the 
coulters, if neceſſary, into the ground, Fig. 4 repreſents the 
ſhafts, the axis and wheels, the coulter beam, with handles 
opplied to the ſame, as in Fig. 3. And the ſaid drill machine is 
converted into a horſe-hoe, only by 147 away the ſeed - box 
E E, the ey linder H H, the funnels I I I I, and the coulters 
K K, as in Fig. 4. And introducing the hoes AAAAAA in. 
the places of the coulters, B, B, a guide, projecting from the 
hoe beam, which the perſon who conduRts the inſtrument muſt 
keep directly over one of the rows of corn, when hoeing drills 
at nine inches apart ; and over the middle of one of the ſpaces 
between the drills, when _—_ the ſame at twelve inches apart ; 
and ſo long as he does this, it will be impoſſible to injure the 
crop, by cutting up any of the rows of corn. He with 


the greateſt facility, keep the guide B dlrectly over one of the 
rows of corn, or over-the middle of one of the ſpaces between 
the rows of corn, by means of the hoe beams with fix hoes fixed 
in it, readily moving to the right or left upon the principles of 
the pentagraph, ſo as to counteract the irregularity of the horſes 
draught, notwithſtanding he ſhould deviate from the direction 
in which he cught to go, two feet or more. 
Explanation of the Hax D-HOR, Fig. 5. Plate I, 

A, the hoe-plate, B, wings or mould plates, by which the 
ſoil is earthed up to the rows of corn. C, the handle, which 
is elevated or depreſſed by an iron wedge being applied to the 
upper or under fide of the ſaid handle. 

We next lay before our readers two other Patent Drill Ma. 
chines, of which the reſpective authors give very flattering ac. 
counts ; but as we have no teſtimonials of the performance of 
either of them, our readers muſt be content with what the 
patentees are pleaſed to ſay in commendation of their own works, 


Deſcription and Uſe of Mx. WIxTER's new invented Paten 
RILL MACHINE. 


„This machine (ſays Mr. W.) is univerſally acknowledged 
to be ſuperior to any hitherto invented: it is ſo ſtrong, that no- 
thing, but the greateſt violence, can injure it; and is conſtructed 
on ſuch plain mathematical principles, as to be worked by any 
perſon of the loweſt capacity, It depoſits grain, pulſe, turnips, 
carrot, or any other ſeed, with the greateſt accuracy, at any 
required depth in the earth, from the ſurface to ſix inches, at 
any required diſtance, from 6, 7, 8, 9, to 40 inches between 
the rows; and may be inſtantaneouſly regulated ſo as to increaſe 
or decreaſe the quantity ſown, which is immediately covered, 
One man, a boy, and two horſes, can drill ten acres of light, 
and eight acres of ſtiff land, in one day; and from one buſhel 
of ſeed wheat, and one buſhel and a half of barley, will pro- 
duce a crop of from 6 to 20 buſhels per acre, according to the 
richneſs of the ſoil, more than when ſowed by the common 
mode of huſhandry.” 

The Machine may be ſeen at the Exchange; or at Mr. Hax- 
cock's, Wheelwright, Old-market, Briſtol. Orders to be directed 
to Mr. G. WINTER, Briſtol, Price Sixteen Guineas, 

Explanation of Winter's Drill Machine, Fig. 7. Plate I, 

It repreſents a front view of the above machine when at 
work, with fix coulters faſtened on, depoſiting grain at the 
depth of two inches, in drills at ſeven inches diſtance. A, the 
fore flap turned up, and the back board taken off, for the pur- 

ſe only of re tefenting the infide work, which, when drill. 
ng in the fleld, is all incloſed : it then appears as a box be- 
tween two wheels, and all the Inſide work Is perfectly ſecured 
from the effects of the moſt tempeſtuous weather, B, the frame, 
C, Iron plates, In which the gudgeons of the fore-wheels arc 
placed, and may be removed to any required depth. DD, the 
two hind wheels, with ſpikes, which are for the purpoſe of 
preventing the wheels from ſliding over rough ground of eluds; 
and by the ſpikes penetrating Into the earth, the wheels are 
forced round, by which the grain Is delivered ; for when the 
wheels flop, or ide, no graln Is diſcharged, EE, Iron rings, 
faſtened ty the fure-(landard; to which the chains are Fixed for 
drawing the machine. F, eoulter-bars, with grooves, through 
which the evulters are placed ot any required diNaner; from 6, 
9, 8, 9, to, to 36 Inches of more, 1, 44 3, 44 Ns votiers, 
numbered between the bolt holes, with a (yr ſetting the 
eoulters ſo as to depoſit the graln at any tequired depth i for 
Inſtance, when the bolts are placed over Nu, 3, the graln is 
depoſited at two Inches deep 4 When over No. 4, at three inches 
deep j and fo on CG, fix cylinders, which veeaſtonally le 
off and on the axis, ſh that the whole, of any number of then, 
may be fixed at any required distance, II, boxes which con 
taln the feed, I, eonduRors, Into which the feed de delivered 
but of the eylinders, and conveyed into the grooves, in the back 
part of the eoulters, X, the axle, which paſſes through the 
eylinders and large wheels, 


Patent Univerſal Sowing Mae, by Mr, Jonn Hour, 
of Dover, 


. 


« This machine, whether made to be worked by hand, drawn 
by 4 horſe, or fixed to a plough, and uſed with It, Is extremely 
{imple In the conſtruction, and not able to be put out of order, 
as there Is but one movement ta direct the whole g nor does If 
require any (kill In working, It will ſuw wheat, barley, oats, 
rye, clover, cole-ſeed, hemp, flax, canary, rape, turnip, beſides 


- great variety of other kinds of grain and ſeeds hroad-caſt, with 


an accuracy hitherto unknown, It is equally uſeful in the new 
huſbandry, particularly when fixed to a plough : it will then drill 
a more extenſive variety of grain, pulſe, and ſeed (through eve 
gradation, with regard to þ aver and deliver each kind wit 
eater regularity than any drill-plough whatever, When uſed 
n this manner, it will likewiſe be found of the utmoſt ſervice to 
farmers who are partial to the old huſbandry, as, among many 
other valuable and peculiar properties, it will not only ſow in 
the broad-caſt way with a moſt fir ular exactneſe, but ſave the 
expence of a ſeedſman ; the ſeed being ſown (either over or under 


furrow at pleaſure) and the land plouged at the ſame 33 
: erhaps 
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Perhaps a fair and deciſive experiment for aſcertaining the ſupe- 

tor advantage of broad-caſting or drilling any particular crop, 
0 « never before ſo practieable; as the ſeed may now be put in 
with the utmoſt degree of 1 in both methods of culture, 
* the fame machine; con equently, the ſeed will be ſown in 
both caſes with equal accuracy, without which it is impoſſible to 
make A juſt deciſion. f g 

« The excellence of this machine conſiſts in ſpreading any 
eiren quantity of ſeed over any given number of acres, with a 
mathematical exaQneſs, which cannot be done by hand; by 
which a great ſaving may be made in ſeeding the ground, as well 
as benefiting the expected crop. There has always been a difh- 
eulty in ſowing turnip ſeed with any degree of exactneſs, both 
from the minuteneſs of the ſeed, and the ſmallneſs of the quan- 

tiry required to be ſown on an acre, Here the machine has a ma- 
nifeſt advantage, as it may be ſet to ſow the leaſt quantity ever 
required on an acre, and with an accuracy the beſt ſeedſman ne- 
ver can attain to. It will alſo ſow clover, cole, flax, and every 
other kind of ſmall ſeed, with the utmoſt degree of regularity. 
I: will likewiſe broad-caſt beans, peaſe, and tares, or drill them 
with the greateſt exactneſs, particularly when conſtructed to be 
uſed with a plough. Another advantage attending the uſe of this 
machine is, that the wind can have no effe on the falling of the 
-= Explanation of the Sowing machine. Plate I. 

Fig. 8. The Machine fixed to a Kentiſh turn-reſt Plough, 
A. the budy of the machine. B. the apron, upon which the ſeed 
falls, and rebounds upon the land, in broad-caſting. C, lid to cover 
the hopper. D, wheel at the heel of the plough. E, ſtrap. FF, 
hook, upon which the apron turns by a pivot on each ſide. G, ſtay 
to keep the machine ſteady. H, lever to prevent it from ſowing. 

Fig. 9. The machine conſtructed to be drawn by a Horſe. 
AAAA, the hoppers. BB, the diagonal ſupporters, near which 
are the upper ſpouts. D, the apron or ſhelf upon which the ſeed 
falls from the upper ſpouts. E, the level, which carries back the 
bar, and prevents the machine from ſowing: FF, ſtaples upon 
the handles, through which the reins paſs, for the man who con- 
ducts the machine to direct the horſe by. I, ſcrew to fix the ma- 
chine occaſionally, 

N. B. The knobs (by turning which each particular ſpout may 
be taken from off the bar, and thereby prevented from ſeeding) 
are over each upper ſpout, but (to prevent confuſion) are not let- 
tered in this Figure, 

Fig. 16, Is the fame machine with that in Fig. 8, the dotted 
lines —— the ſituation of the long ſpout, when the apron is 
removed, and the machine adapted for drilling, 

Fig. tt. The Machine, with the Front laid open, to ſhew the 
Inſide. A, the eateh-wheel, fixed upon the axle. BB, the avle, 
vpn which the machine hangs between the handles of the plough, 

the pulley, by which the ſtrap from the heel at the plough 
turns the enteh- wheel, D, the bar, upon which the upper ſpout 
hs, ſuſpended by the dlaganal ſupporters E E., bearing againſt 
the enteh. wheel by the trigger, and thereby kept In motion while 
the plough i going. (J, the apron In a ſloping poſition, upon 
which the ern or feed falls from the upper ſpout, and . fonts 
tered by rebounding upon the land; Tt turns upon plvote, and 
by this means throws the ſeed elther towards the right hand of left, 
at pleaſure, 

Fig. 14. The upper ſpoute. Fig. 14. The Plate which 1s 
plieed between the bridge and the Nider for fowing (mall ſeeds | 
the * A belng downwards for ſowing turnips 4 the larger 
ene, N, down wards for ſywing clover, Ke. 

I'g. I The Bridge Axed in the Upper Spouts, A, the fl: 
dr, which eontrafts of enlarges the different apertiires. I, the 
aperture in the bridge, through which the ſeed paſſes, when ſow 
It any quantity, from one buſhel upwards on an gere, 

Mig. 1 1 The Regulator, made of Brafy, D, the flider or 
hffe which moves upon It, and Is fixed at any partieular degree 
by 4 forew In Its fide, 

Fig. 16 reprefents the Movement in the Machine, Fig. 9. 
AA, elvets, between which the upper fpouts reſt, BH, the 
erna fupporters, by which the bar with the upper ſpouts hang. 
©, the eatvh-wheel, D D, the axle. E, the Nahe, upon the 
bar, which bears againſt the catch» wheel, F F, Nays from the 
bark of the machine, 

4 1 The long Spout, AA, the ears by which It hangs, 

be prices are, If conſtrusted to be uſed with a fingle furs 
ww plaugh, three guineas and a half, To a double furrow 
Tough, four guinens and a half, The large machine (Plate I. 
Me 9 ſeven furrows at a time, 81, 188, 6d, 

7. WINLAW, of Margaret Street, Cavendiſh Square, havi 
permitted us to make drawings, and give deſcriptions, of ſevera 
new and Improved machines, made by him for agricultural pur- 
poſes, we preſent them to the public, 


Deſcription of W. WixLaw's Parr Mirz, made upon a 
Plan entirely new, from ſeparating the Grain from the Ears of 
Corn, in Place of Threſhing. Fig. 1. Plate IT, 


« This Mill was tried in June, 1785, In the preſence of 
many gentlemen, and gave the higheſt fatisfaction; and fince 


then to a great number of perſons at ſundry times, who all en- 
; 3 | 


prefſed pleaſure at ſeeing a performance ſo complete, and the ma- 
chine conſtrued upon a plan entirely new. | 

« Upon trial, there were paſſed through the mill one buſhel 
of the heads of wheat in one minute, with very moderate labour 
to the man that turned it ; and, bF experiment, it is found that 
four buſhels of the ears will vield one buſhel of clean grain. This 
being allowed, the difference will clearly appear betwixt the expe- 
dition of the mill and the labour ofa threſher : allowing that a man 
will threſh ſix buſhels in a day, of eight hours work, the mill will 
clear that quantity in twenty-four minutes, and to an incompa- 
rable _ degree of perfection than can poſſibly be done by the 
fail, for it ſeparates every grain from the ears, which muſt be 
allowed to be a very great ſaving ; whereas much corn flies off by 
the flail, and a great deal loſt by foul threſhing, either when per- 
formed by taſk or day-work ; and by ufing the mill, all fraudulent 
practices will be prevented: the ſtraw is preſerved in its original 
reed, which muſt anſwer the eſſential purpoſes of thatching, &c. 
much better than when bruiſed under the flail, and every other 
purpoſe equally well. 

The IMpROVED Coms, for firipping the ears from the ſtraw, 
has been tried; and a lad, without having practiſed, combed out a 
buſhel of ears in twenty minutes; which is at the rate of fix buſhels 
of clean corn for one day's work. 

It requires very little praQtice to enable any perſon to manage 
the mill. The dart painted on the fly directs which way to turn 
the handle, it being pointed as it ſhould be turned. The hopper, 
which ſerves to feed the mill, is regulated by the two — 
to which the cords are fixed. The ſcrew at the bottom of the 
frame is to adjuſt the diſtance of the inner nut from the outward 
cone; for if it is ſcrewed up too much, it will bruiſe the grain; 
if lowered down too far, it will admit the ears to paſs without ef- 
fe. The croſs bars, which ſupport the axis on which the fly 
and yup are fixed, are moveable upwards and downwards, as 
occaſion requires. When the ſcrew at bottom is turned to the 
right, it moves the nut upwards, and gives leſs ſpace. The 
wedges muſt be flackened above, to admit the axle to riſe up- 
ward or downward, as may be found neceſſary. Theſe wedges 
may be ſlackened or tightened with great eaſe, and without any 
danger of injuring the mill, 

to Fig. t. Plate II. 

AAAA, is the frame of the mill B, the outward cone. C, the 
large iron wheel. D, the regulating ſerew. E, the pinion. O, 
the top eurb ſurrounding the nut, 1, the fly, I, the comb for 
{tripping the cars, 

Directiont for combing the Bottom of the Sheaver, and flripping 
the Bart from the Fi raty. 

«© The teeth or prongs uf the comb are made of Neel, and of an 
angular form, ſet at convenient diſtances, ſo as to ſtrip the ears 
elean t If ſet too wide apart, they will paſs through without effect; 
and If ton near together, will not admit the ſtraw to gu between, 
The mill, upon a ſmaller ſeale, anſwers equally well for elovers 
feed + the Auwers being Arſt threſhed off from the ſtems, It will 
clear ae much ſeed from the outward lutegument, or huſk, In 
three hours, as 4 man can perform, In the common mode of 
threſhing, In one week | for & man cannot elean much above 
buſhel In that eme, "The tedlouſneſs of the operation Is an evis 
dent reaſon why the ſeerl bears fo high « pries + the barn flvors are 
ew iso quickly defiruyed by that tedivis foretble perfurmance, 
It als anſwers for flax ſeed; canary; of any other (mall ſeeds + alſty 
for ſeparating the huſks from ries, which, by the preſent method 
in provlee, Is performed at ea great expenice of time and hard la- 
bout, The ſame methods may be obſerved In regulating the (inall 
une fur ever ſeed as the eorn mill.“ 

How far this threſhing mill may be capable of feparating grain 
from the heads of wheat we will nog —— to du tef mine, but we 
think It admirably calculated to threth elyver feed, after the heads 
are beat from the (raw i this belng an operation (4 tedious and en- 
penſive, a machine, on a (imple eonftruction, te render the bufl⸗ 
neſs more eafy and expeditious, has long been wihed for, Having 
fven this machine at work, we are firmly perfuaded It Is a great ae⸗ 
quiſition-to theſe who grow elover feed, We alfo faw it tried in 
milling, or feparating the hufks from trefall, which It effected beth 
completely and expeditiouſly, 


An RN for eu, STRAW for Cattle j alſo SUGAR: Cans 
Tops, Ce, which renders it very Nu A be Sugars Planta» 
Hong, as well as the Purpeſor 7 uſbandry, 


« 'This machine has given entire ſatisfaction, being fo con- 
trived, that it requires nd practice to make any perſon perfect in 
working it, as the whole operation le performed by —— a winch, 
and can be made to cut the ſtraw to any length required, I have 
lately improved this uſeful machine; and the great demand, both 
at home and abroad, ſufficiently proves its utility and benefit to tha 
purchaſer. \ 

Dire&ions how 1 uſe the Chaff Engine, Fig. 2. Plate II. 

% Put no more ſtraw in the box at once than will be about 
two inches and a half thick at the front end, where the two 
knives are placed, When the ſtraw is within two feet of deing 
worked out, put in a fit quantity of freſh ſtraw; for it is attended 


with more trouble to put it under the preſſing board after the 


ſtraw has been wholly. worked out. ve the ſliding ud 


7 


N 
N 


AGRICULTURE. | 


that moves forward by turning the handle When It les worked 
up to the end of the box, unhook the turn-buckle, lift up the 
rack, and move It back to the extent of the grovves, which are 
eut In the hinged board In the Inſide of the box, and turn the 
hooked eateh Into Its place again, Its only uſe ls to keep the rack 
In the worm below, that moves It forward,” 

Explanation of Fig. 3. Plate II. 

It ſhews a front view of the machine allpleying Its mechan|- 
ral prinelples. A, A; the fly, of eaſt lron, B, B, knives an- 
nexed to the fly with ſferews, C, pulle wheel, to which an 
Iron welght |s ſuſpended by a chaln. I), Iron wont, work 
comprefies the ſtraw at the inſtant It ls eut by the knife, E, 
ſerew of worm, which brings forward the ſtraw: this In the 
machine is In a right line with the ſpindle of the windlas, but Is 
here elevated to diſplay its actlon. F, handle or windlas, by 
which the fly is turned; and the operation performed. C, guard 
to prevent accidents as the fly revolves. II, frame to ſupport 


the whole, | 
Explanation of Fig: 4: Plate IT; 

It fhews a profile view of the fame: A, the box, 6f 9 
per eontalning the Aiding rack which holds the Nraw:. BY fl. 
ding rack, C, pulley wheel, D, chain golng mind the wheel, 
Ai fillened ts the Welght, Ie, @ hort prijevting tron, which 
being twyehed by anther, as the Ay and knives revel ve, Falfes the 
weight, and gives permillivn to the firaw to be brought forward, 

Ak the eutting ehalt for cattle se a elrfeumſtines of the moſt 
material eanſequence, and the eommen method being very la: 
borious, we think this invention will greatly facilitate the ope- 
ration ; and that a Nrong boy may, with eaſe, do as much work 
with this maghine as two men can in the common methad, 


Bzvising Exncineg for MALT, inflead of the comman Methad of 
Grinding ; likewiſe far Beans, and «ther Grain, for Horſes , and 
other Cattle, repreſented in Flg. 4. Plate II. 

« As Horſes ſwallow great part of the corn given them whole, 


or without chewing, and which often paſſes through them in 
the ſame ſtate, they cannot receive any nouriſhment from the 


grains that are unbroke ; but when bruiſed in this machine, it_ 


eaſes maſtication, and every grain is prepared for nutrition, con- 
ſequently a much leſs quantity will be found ſufticient for cat- 
tle, 

« This machine is equally uſeful for bruſing malt. By re- 
peated experiments, it has been found, that malt, bruiſed, is more 
advantageous than the common method of grinding and flouring, 
by which a great part is waſted, It is much more expeditious 
than the common method, and by no means liable to be out of 
repair.“ 

2 Directiuant hem to uſe the above Engine. 

« To bruiſe oats, ſcrew the large roller cloſe up to tle ſnall 
one, and do not fged too faſt from the ſhoe; which you regulate 
by the pins which have ſtrings fixed to them. When you bruiſe 
beans, unſcrew the two regulating ſcrews a little, and put the 
fly in motion with your hand, on account that the rollers are 
then a little ſpace apart, and will not turn each other before the 
beans come between them. Feed flow and regular at firſt, until 


you have a little practice: oil the pivots frequently, or the iron 


will cut the coupling braſſes, and damage the mill. 

Of the ſuperiority of bruiſing malt, in preference to grind- 
ing it, we can, from experience, give ample teſtimony : when 
two ſmooth ſurfaces are oppoſed to- each other, at a diſtance 
which can be regulated at pleaſure, neither grain, nor any other 
ſubſtance of a like 'nature, can paſs between them without be- 
ing flattened or bruiſed. This being the principle on which the 
bruiſing mill acts, the mealy ſubſtance, which is the effential 
part gf malt, is entirely removed from the ſkin, or huſk, 
which contains it, and all the virtues of the malt are with caſe 
extracted by the water, in a manner ſuperior-to malt which is 
eut to peices by grinding. We attentively examined this ma- 
chine ; and Mr. WIN LA, at our requeſt, procured a buſhel of 
malt, purpoſely to exhibit the perfections of his machine; and 
we were witneſs that two men, with eaſe, bruiſed a buſhel 
of malt in one minute, and believe there was not a ſingle grain eſ- 
caped whole, | 

References te the Bruifing Mill, Fig. 4. Plate II. 

A A A A, the frame. B, the large cylinder. C, the ſmall 
ditto. D, the hopper. E, the ſhoe. F, the frame that ſupports 
the hopper. G, the fly wheel. I, the Windlas. 


WixLaw's WixxowinG Machixz, for Dreſſing Cor, 
RAPE-SEED, FLAX-SEED, MUSTARD-SEED, &c. 


« This machine winnows, riddles, and ſcreens, all at one 

ration, and will finiſh, after the threſher, between twenty 
and thirty buſhels in one hour; and will dreſs in the granary 
ten -quarters in the hour, The three principal performances 
of this machine are, that it dreſſes better, is attended with 
leſs waſte, and more expeditiouſly, than any other method yet 
found out ; as has been proved by a great many gentlemen, 
corn-merchants and farmers. It gives corn an additional bright- 


neſs, by paſſing through wire riddles and ſcreens, both fixed | 


and moving : and the benefit in a granary is, that it cleans the 
corn from 


E, frame. 


any be In, The above machine will dreſs malt better than any 
vther method yet found out, and much quicker,” 

In uſing this winnowing machine, three perſons are necefſyry 
one to ſupply the hopper, another to turn the handle which 
ves motion to the machine, and a third to remove the graly 
rom the bottom of the ſereen. In Yorkſhire, and other par, 
of the north, theſe Implements are generally uſed, and with the 
renteſt ſucceſs 4 and as the eonſtruction le Ample; and the per. 
— peu gs, we think the Invention of reat WIN 
Thoſe made by Mr. Wixiaw are on a better prinelple thay 
any other we have ſeen, and make no doubt they ate much im. 
proved by his l 
Reference ts the Winnowing Machine, Fig. g. Plate 11, 

A, the body of the machine, in which are the fan, flach, 
and ſcreen, B, hopper, where the machine Is ſupplied, C, 
wheel which gives motion to the work, the Windlas being en 
the oppoſite fide on the ſame ſpindle. D pulley-wheel, that 
moves the fan, ſcreen, and riddle. E, erank-tud allened to the 
riddle and ſereen and gives them motion, 4 thaln goin 
round each Wheel In a grbove. Q, four ſhort handles, to ch 
vey it from place to place by ty men, II, feet of fipporier, 
I, fan, made of wood, which blows chaff from the evra: Thus 
is annexed te this machine a Fiddle, which ſtope ftraw, the lies 
of erh and other matters, Alfy a elofe ſereen, by Whieh the ex 
Is perfectly eleaned, 


A MACHINE, #4 «imple Conflenftlcn ts c Funnies, Pars. 
TOES, CARNOTH, % CARBRAGE, %%% they ars given ts (un, 

This maehine will eut Into * of any (148, according 1g 
the pleaſure of the perfon who uſes it, as many raots, and other 
ſuch kind of fubſtances, in one minute, by the turning of a 
wheel, as by the common method would employ a perſun one hour, 
It is perfectly imple in its operation and make, and campoſed uf 
very few movements, of courſe nat liable to be aut of repair, 

Reference ts the Turnip-Cutter, Fig 6, Plate II. 

A, the hopper, into which the roots or cabbages are put, 
B, fly-wheel, which by a windlas gives motion to the machine, 
C, handle or windlas. D, lower part of the wheel, which is 
armed with four knives, ſet narrow or wide by means of ſcrews, 
F, cutting-wheel, which contains the knives mention- 


ed as above, 


Before we diſmiſs this ſubject, we cannot but expreſs our ſurpriſe 
that Agriculture is not more followed, as it is, of all others, the 
moſt rational and healthy employment that can poſſibly be purſued, 
It is a happy circumſtance to reflect that it is now eſpouſcd 
by the wiſe and the wealthy, Thoſe who imagine that the culture 
of the carth is not ſufficient to employ all its inhabitants are 
greatly miſtaken, An ancient Roman, we are told, could 
maintain his family from the produce of ons. acre of ground 
So might a modern Briton, if he would be contented to live 
like a Roman, This ſhews what an immenſe increaſe of inhabi- 
tants Britain might admit of ; and all of them live by the culture 
of the ground. 

Agriculture is the great ſource of domeſtic riches. Where it 
is neglected, whatever wealth may be imported from abroad, po- 
verty and miſery will abound at home. Such is, and ever will 
be, the fluctuating ſtate of trade and manufactures, that thouſands 
of people may be in full employment to-day, and in beggary to- 
morrow. This can never happen tothoſe who cultivate the ground. 
They can eat the fruits of their labour, and can always, by induſtry, 
obtain at leaſt the neceſſaries of life. 

Premiums have a tendency to excite a ſpirit of emulation and 
induſtry, and to increaſe the produce of the earth aceordiug to the 
different mode to which any diſtri or county has been accuſtom- 
ed; and Agriculture Societies, by holding out rewards, cannot 
fail to ſerve their country in the moſt eſſential manner. 

It is devoutly to be wiſhed, that every perſon concerned in 
Agriculture, would always communicate his diſcoveries to the 
public ; for wheneverany ſcheme of real utility, and national im- 
portance, is formed by men of genius and true patriotiſm, the 
worſt kind of impediment it can meet with is that of national 
ſupineneſs and inattention. If it be not actually oppoſed, it is 
not promoted; and if people do not reflect on it, they cannot 
ſee its importance. If we conſider how much the produce of the 
country is diminiſhed through the miſtaken'prejudices of cuſtom, 
and view the almoſt immeaſurable quantity of improveable land 
which yet remains waſte, and next to barren, we cannot but agree 
in the ſuppoſition of Mr. Harte, that the lands of England may 
be made to produce one fixth-part more than they do; a point 
this of great national importance, amounting to near four mil- 
lions of money annually ! 

Gratitude obliges us to return our fincere thanks to thoſe whoſe 
kindneſs we have experienced in their ſeveral communications. 
Our endeavours have been to render ſervice to the art; if we 
have ſucceeded in any reſpect, the thought of having added in 
the ſmalleſt degree to ſo important a purſuit, is a moſt gratifying 
reward, 

In the courſe of this Syſtem we have introduced ſuch remarks 
and obſervations as are conſentaneous to our ideas ; and we tru 
they will appear to be founded on practical and experimental know- 


|, which breeds weevels; and blows them out, if | ledge of the art we have endeavoured to illuſtrate, 
I 


TH ky << nw 


Tie. s gaga 


s Fegg 89 


@ diſeaſe frequent In Bengal, and other parts of 
rein the tongue chaps and cleaves In ſeveral 
withal, and ſometimes covered 
with white ſpots, The Indians are very fearful of this diſeaſe, 


attribute tu extreme heat of the Numach, Thelr 
ne 0% drink ſume ehalybeate liquor, of the jules of mint. 


AOGROM, 


pew, ag roma roug 


AGUE; 4 perludical diſeaſe, of the fever kind, cunfIft 
Ing fit; ſucceeded by a hot one 4 and going v 
Jn a cult . (wanting, If the evldneſs and thiverl 


aphoreſis 

E N N and only the hot fit felt, the diſeaſy js calle 
an Intermitting fever, Aveurding tu the periuds ur Himes of 
the returns of hs fit, the diſeaſy is either a quetidian, tertian, 
of ten agiey of fever: | 

he eauſe of agues ſees ts be an obſtrufted perſpiration, 
or whatever, by overloading the julees, retards thelf motion, 
of becaſſons a ſentor in the blovd, The cauſa proxime (eetns 
ts be « corruption of humours of the body. The ſymptoms 
uh keavineſs and reaching j @ weak, flow pulſe j coldneſy 
a 


rea 
ivering felt firſt in the joints, thenee efeeping over the 
ls body | paln in the luins | 00 an involuntary motion of the 
under law 


A vernal age Is eaflly eured but an ντονNνν,’ one Is Mere 
ebflinate, eſpecially in aged and eachedtical perfuns 4 and 
Heularly, If complicated with a droplys E any, Ke. 
When an ague proves fatal, it Is uſually in the evld ft, through 
the cpprelfſem of the = The eure is uſyally begun with 
in enetle of iperaenanda, an ur before the avoeſs, and cum: 
ered with the Cortex Peruvianut, adminiitered in the Interval 
tween two firs; and continued, at tines, to prevent a fe- 


fe, 

W. meet with divers other methads af curing agues, beſides 
that by the cortex f as by the means of tea, whiel1, taken an hour 
before the acoeſs, is ſaid ta remave the obſtruction, and correct 
the acidity ; by / volatile, which acts by attenuating the blond. 
In the iſland of Tino, by an infuſion of flowers of liitle centaury. 
See Phil, Tranſ. No. 145. 

Sir John Pripgle accounts for them by means of the prin- 
elple of putrefaQtion, The heat of the budy, he obſerves, 
varies little; and, therefore, the corruption produced in any 
of the humours muſt happen in a determinate time. If we 
ſuppoſe that, in the paroxiſm, the more corrupted particles of 
the blood do not at all paſs off through the ſkin with the ſweat, 
but that ſome part of them is diſcharged with the bile, their 
particles coming into the inteſtines, and being from thence” 
taken up by the lacteals, and carried into the blood, may there 
act as a new ferment; and occaſiun a return of the fit. Thus 
the corruption of the bile may be the cauſe of the firſt fit, as 
well as of thoſe that follow. He farther adds, that, though 
all moiſt countries are ſubject to agues of ſome kind or other, 

, if the moiſture is pure, and the ſummers are not cloſe and 
— they will moſtly be regular /ertian agues, and admit an 
eaſy cure, But if the moiſture ariſes trum long ſtagnating 
water, in which plants, fiſhes, and inſets die and rot, then 
the damps, being of a putrid nature, occaliun not only more 
frequent, but more dangerous fevers, which more commonly 
appear in the form of quutidians, and du uble tertians, than that 
of ſingle ones. Accordingly, they are tound to vary with the 
ſeaſun, on which the degree of putrefaction in a great meaſure 
depends. Though the bark be the moſt effectual remedy in this 
diſtempef, yet it ha been known to cauſe worſe diforders. For 
a farther deſcription of the cauſes, prognoſis, and cure, fee the ſy- 
ſtem of Mepicineg, Genus ii. and iii. F 

AGUILLANEUF, or AuctiLANEve, a form of rejoicing 
uſed among the ancient Franks on the firſt day of the vear. 
The word is compounded of the French 4, © to;” gui, © miſleto;“ 
and / an neuf, the new year.” Its origin is traced from a 
druid ceremony : the prieſts uſed to go early in December, 
which with them was reputed a ſacred month, to gather miſleto, 

m the oak; in great ſolemnity. The prophets marched in 
the front, ſinging hymns in honour of their deities : after them 
came an herald, with a caduceus in his hand: theſe were fol- 
lowed by three druids abreaſt, bearing the articles neceſſary for 
facrifice: laſt of all came the chief, or arch-druid, accom- 
panied with a train of people. The chief druid climbing 
the oak, cut off the miſleto with a golden fickle, and the other 
druids received it in a white cloth. On the firſt day of the 
year it was diſtributed among the people, after having bleſſed 
and conſecrated it, by crying, A gui / an neuf; to proclaim the 
new year, This cry is fil continued in Picardy, with the ad- 
dition of Plantez, Plantez ; to wiſh a plentiful year. In Bur- 
gundy, and ſome other parts, the children uſe the ſame word 
to 6 a'new-year's gift, Of later times the name Aguillaneuf 
Was alſo given to a ſort of begging, practiſed in ſume dioceſes, for 
church tapers, on new-year's day, by a number of young peo- 
ple of CES having a chief, &, It was attended with va- 
nous ridiculous ceremonies, as dancing in the church, &c, which 
occaſioned the ſynods to ſuppreſs it. 

AGUTI, a ſpecies of the Genus Mus, in the Syſtem of 
ammalia. It is an American animal, much reſembling the 
Winea-pig, as we call it, having the characters of the rat- 

kind, with the voice and hair of the hog. The hairs are very 

No. 10. Vor. I. 


AIR 


hard, thick, and gloſſy, and are of a mixt colour, of a red- 
diſh and brown, with more or leſs black 1 thoſe on the belly, 
however, are yellowiſh i Its head and whiſkers are like thoſe 
of the rabblt-kind, but the noſe is (harper, and the upper 
up longer than the under one, as In the hug-kind 4 the upper 
Ip le ſplit, as In the hare 1 and the legs are naked, or have at 
the utmoſt only a few (eattered halrs on them 4 the fore- feet 
have four toes, and the hinder ones (Is, and theſs are much 
longer than the fore-legs f Its tall le very ſhort, and its eyes 
rominent i its voles altogether reſembles the gruntl of A 
og; It ie a very voraelous animal, devouring Its fuod with 
extreme cageriieſs, and uſing ts fore feet tor hands, in the mans 
ner of the ſquirrel, It runs very 11 and is very expert 
at digging fo that It ſoon burſes Itſelf in the earth, When pro⸗ 
voked, It raiſes all the halt of its back upright; and Nirikes the 
earth with its hinder feet, Fur a more particular deſeriptions 
— Mos, For a repreſentation, fee Plate VII. Genus 44. 
peries a 

AIQUISCE, in heraldry, denotes a erofs with its four ends 
ſharpened, but as to terminate in vbtuſe angles. It differs 
from the er4/+-ftebee, raf uueh as the latter tapers by degrees 
ty a * and the former only at the ends. 

AIR, in natural philolophy, a thin, fluid, elaftie, tranfpa- 
rent, punderous, compreſſible, and dilatable body, furreund-= 
ing the ter faqusgu⸗ oy { a conſiderable height, Air was 
eunſidered by fume of the ancients as an element ; but then by 
element they underſtoud a different thing from what we du, See 
ELEMENT, 

[t is certain that air, taken In the popular ſenſe, is far from the 
ſimplieſty of an elementary ſubſtance ; though fome of its pro- 
perties and uſes, in a ſtate of eambination with various ſubſſan- 
des, from which it has been exrricated by modern analyſis, may 
entitle it ta this appellatiun Hence air may be diſtinguiſhed into 
proper or elementary, and vulgar or beteregenesut. 

lementary Alx, or Alx properly fa called, is a certain ſub- 
tile, homogeneous elaſtic matter, ihe baſis; or fundamental in- 
gredient, of the atmoſpherical air, and that which gives it the 
denomination. In this ſenſe it likewiſe enters into the com- 
putition of moſt, or, perhaps, all bodies, exiſting in them 
under a ſolid form, deprived of its elaſtieity, and moſt of its 
diſtinguiſhing properties, and ſerving as their cement, and the 
univerſal bond of nature; but capable, by certain procefles, of 
being diſengaged from them, recovering its elaſticity, and re- 
ſembling the air of our atmoſphere, Sce Hale's Vegetable Sta- 
tics, chap. vi. 

The peculiar nature of this aerial matter we know but little 
of, what authors have advanced concerning it being chiefly con- 
jectural. We have no way of altogether ſeparating it from the 
other matters with which, in its pureſt ſtate, it is more or leſs 


combined, and conſequently no way of aſcertaining, with ſatiſ- 


factory evidence, its peculiar properties, abſtractedly from thoſe 
of other bodies. Dr. Hooke, and ſome others, maintain, that 
it is the ſame with the æther, or that fine, fluid, active matter, 
diffuſed through the whole expanſe of the celeſtial regions, which 
coincides with Sir Iſaac Newton's ſubtile medium, or ſpirit. In 
this view it is ſuppoſed to be a body ſui generis, ingenerable, in- 
corruptible, immutable ; preſent in all places, in all bodies. 
Others, conſidering only its property of elaſticity, which they 
account its eſſential and conſtituent character, ſuppoſe ir to be 
mechanically producible, and to be no other than the matter of 
other bodics, ſo modified and altered, as to become permanently 
elaſtic. Sir Iſaac Newton obſerves, that the particles of denſe, com- 
pact, and fixed ſubſtances, cohering by a ſtrung attractive force, are 


| not teparable without a vehement heat, or perhaps not without 


fermentation ; and ſuch bodies being at length rarefied by ſuch 
heat or fermentation, become true permanent air; and diſtin- 
guiſhable from vapour, which is only apparent or tranſient air, 
as is evident from the experiment with the eo/ipile. Optics, Qu. 
31. p. 371. 372. ed. 3. 

Heterogeneous Alx is a coalition of corpuſcles of various 
kinds, which together conſtitute one fluid maſs, wherein we 
live and move, and which we are continually receiving and 
expelliug by reſpiration, The whole aſſemblage of this makes 
what we call the wn was Where this air, or atmoſphere, 
terminates, there æther is ſuppoſed to commence, which is 
diſtinguiſhed from air, by its not making any ſenſible refrac-. 
tion ot the rays of light, as air does. Air, in this popular and 
extenſive meaning of the term, is acknowledged by Mr, Boyle 
to be the moſt heterogeneous body in the univerſe. Boerhave 
ſhews it to be an univerſal chaos, or col/uvies, of all kinds of 
created bodies. Beſide the matter of light or fire, which con- 
tinually flows into it from the heavenly bodies, and probably 
the magnetic effluvia of the earth, whatever fire can volatilize 
is found in the air. Hence, for inſtance, 1. The whole foſſil 
kingdom muſt neceſſarily be found in it; for all of that tribe, 
as ſalts, ſulphurs, ſtones, metals, &c. are convertible into 
fume, and thus capable of being rendered part of the air, Gold 
itſelf, the moſt fixed of all natural bodies is found to adhere 
cloſe to the ſulphur in mines, and thus to be raiſed along with 
it, Mr. Boyle obſerves, that, befide the ſaline effluvia af the 
common ſort, ſuch as —_ - vitriolic, marine, &c. there 


* * * 8 may 
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may be many compounded kinds of falts In the alr, which we 
have not on earth, arlfing from different fallne (plrits, fortul- 
touſly meeting and mixIng together, Thus the glaſs windows 
of anclent bulldings nre ſometimes obſerved to be corroded, bs 
If they had been worm-enten; though none of the fimple falts 
above-mentioned have the faculty of rr glaſs, Sulphurs 
too muſt make a conſiderable Ingredient of the alr, on account 
of thoſe many voleanos, grottos, caverns, and other ſpiracles 
chiefly affording that mineral, diſperſed through the globe. 
2, All the parts of the animal kingdom muſt alſo be In the 
alr + for, beſides the eoplous effluvia continually emitted from 
thelr bodies, by the vital heat, In the ordinary proceſs of per- 

iration, by means of which an animal, In the courſe of Its 
uration, Impregnates the alr with many times the quantity of 
Is own body, we find that = animal, when dead, being ex- 
x to the alr, Is In a eertaln thme wholly Incorporated with 

t. f As to vegetables, none of that elaſs can be 4 / 199 
wanting, ines we know that all vegetables, by putrefaetion, 
become volatile, "The affvelations, ſeparations, attritlons, dif 
folutlons, and other operations of one fort of matter upon an» 
ther, may likewiſe be conſidered ae ſources of numerous other 
 neviral, oy anonymous bodies, Unknown to vs. Alx, In this 
general ſenſe, is ene of the moſt conſiderable and vwnlverſyl 
agents in all nature; being eoneerned in the preſervation of 
life, and the production of moſt of the phenomena telatl 
to our world, Its properties and effects, tneluding a 7 par 
6f the reſearches and diſeoveries of the todern philoſyphers, 
have, in a wnflderable degree, been reduerd to previſe laws 
and demonſtrations « in which form they make & very extenfive 
and important branch of the mixed Mathematics, called % 
mae, For the phenomena, properties, 14 * natute, 

poor and uſes of this branch of natural philuſuphy, ſee the 

yew of Ar Horben throughout 1 and for experiments t6 (1: 
Iuſtrate the welght, preffure, _—_y and the effects drifing 
from thofe properties, fee the Syflem of PxtvMATtTIES through- 
out, and the Plates whieh Iluſtrate the fame, 

Arn, In medlelne, Ke, makes one of the fix non-naturals, 
From obſervations on bleeding In rheumatifins, and after taking 
evld, It Is evident the alr ean enter with all Its qualities, and vi- 
tiate the whole texture of the blood, and other Julees, From 
the palſles, vertigoes, and other nervous affefions cauſed by 
damps, mines, Ke. It Is evident that alr, thus qualified, can 
relax and obſtruct the whole nervous ſyſtem; and from the 
cholies, fluxes, coughs, and conſurnptions produced by damp, 
moiſt; and nitrous airy It is evident It ean ecotrupt and poll the 
noble organs, tee; 

Circulation of Atk i Re To tender the elfeulation of alt 
fenfible, let the alt of a toom be heated by a ſtrong Aire, whilſt 
the alt uf 4 contiguous tooth is eld: then Jet the dove between 
theſe two tooths be opened, in Whith caſe the hot alt of bhe 
toom being Vighter, Will = through the upper part of the 
opening of the duvet neo the e6ld Four ah, Un the contrary; 
the ev! air of the other ram, being heavier, will paſs thts 
the furmer Ham through the Tower part of the opening t f6= 
eomingly, it will be found, that ue, 4 Vighted candle at the 
{op in the middle, and ff the lower - part of the opening, 
between the tw roomy, a (rang current of ast will appear ty 

afy from the hit Into the eld ron near the top e Guntrary 
eirrent of wir will appear ty paſy from the latter Into the furs 
mer toom, near the wer part of the fald wpening, whINE In the 
middle there bs Vittle oy n motion at all, as may be elearly per- 
eel ved by the direction of the flame of the eandle, It Is for the 
ſame reaſon that, when the fire ss Vighted In the ehImney, g 
frong evifrent of alr Is ogenſluned ty enter the your, which 
muy felt by applying the hand near the key-hule, of ather 
ſuch (mall openings, If the doors and windows are hut eg for 
the alr over the fire being heated, becomes liyhter, and afeends 
Into the chimney, eunſequently other eolder alr muſt (upply [ts 
lace, which forces Its way through all the ſmall openings t ean 
nd, Were a room, with a fire In It, to be perfectly clofed, 
excepting the chimney, the alr In |t would ſoon become un- 
wholeſorne for reſpiration, and the fre would be ſoon extin- 
ulſned, beſides other Inconvenleneles. Henee it appears that 
thoſe perſons miſtake, who expect to keep the alr of a room 
| ſweet and wholeſome, efpeelally for convaleſcents, by cloſe» 

I ſtopping all the (malſeſ openings that admit freſh ar. When 
the current of alr, that enters Into a room, Is on forne (de of It 
where |t falls Immedlately upon the perfons who ſit In the room, 
then It may be offenſive, efpeclally to delicate conftitutlons, In 
that caſe, ſuch opening ſhould be cloſed f but nt the ſame time 
another opening ſhould be made for admitting freſh alr, In ano- 
ther more convenlent part | for  elreulation of alr, eſpechally In 
rooms where fire Is kept, Ie not only ſalutary and uſeful, but ab- 
ſolutely neceſſary, 

In an ingenious publication, entltled, A Pragtical Treatiſe tn 
Chimmier, there are the following remarks m_—_ to the pro- 
pereſt method of admitting alr Into a room, and © expelling the 
contaminated alr. The author, dlrecting to make a vent-hole 
near the top of the room, In order to expef the heated and eon- 
taminated alr, ſays, 4 this might done by means of a 
ſmall tube opening Into the room, elther In or near the 'clel« 


% 
% 
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Ing 4 Which might elther be earrled to the top of the bull, 
of be made to communlente with the external aſr, by a wn 
perforation through the wall at the roof of the mou 4 6 
means of elther of which, « proper elrovlation would be eNablicy, 
ed, and the foul alr be earrled offi for the fire would 50 
ſooner have warmed any particles of ar within the room, 
than theſe would be greatly expanded, and riſe [mmedlately 
upwards, ſo as to All the higher parts of the room with rare. 
fled alr 4 and as other particles would be ſucceſſively heated 
and rarefled in thelr turn, by thelr expanſive force, + 
would preſs upon the ces of the apartment In every plies 
ſo as t6 force the lighteſt partioles through the opening let 
for that 7 ofe In the top of the room by Which man 
the foule u would be gradually drawn off, Without defeend. 
Ing agaln Into the lower regions, to the annoyance of he 
company,” But, in order to admit frech alr Into the room, * f 
fan he) another opening be made In the eleling of the rw 
aving a eommunleation with a fall pipe, that (ould kit 
from . thenee elther to the outflde of the wall, of to any wil + 
part of the bulldIng, that might be Judged more eonvenley, 
where It ſhould be bent, and egndudted downwards, vl} | 
reached the ground, white It [Mou be left pon to enmmy. 
nente with the external ar, In this Atuatlon the col external 
ar would be forced In at the lower openting of the tube, and 
macle to aſvend Into the apartment, In proportion to the quan. 
tity that eſcaped towards the higher regions, by means of ths 
ventilator 4 and as that welghty ar would no ſooner ener 
the room, than It would tend towards the floor by Its own 
natural gravity, It would gradually mix with the heated alt [1 
Its deſeent;, become In forme meaſure warmed by that megane, 
and query difperfed through the room, fo as fluwly and imp 
eeptihly t reach the candles and the eompany In the room, and 
fupply them with @ fufflelent quantity 6f freſh and wholeſony 
alr, without the Ineonveniences to which the eompany are fills 
jetted by the ufual way of 1 freſh alr, © For If It eh 
ters near the gor of the apartment, It Is hurried "og inen. 
jd undivided stream towards the. fAire-place, and Ariking u 
he legs, and Inferior parts of the body, affects them with 4 
ſtrong fenfatlon of evld, To overcame the effeats of this, large 
fires muſt be kept, by whieh other parts of the body an 
warmed to an extraordinary degree, which Is productive of 
moſt of thoſe diſorders that are perntelous to the young, and of. 
ten prove fatal to the old; during the winter ſeaſon; In theſe cold 
regions, Thus might our apartments be kept eonſtantly, mo- 
derately, and equally warm, at « moderate enpence, Without en. 
dangeting dur health, on the one hand; by a reſpired; eonfin- 
ed; ſtagnant, and putrid alr, of, on the other hand, b —— 
ing ourſelves to ſuch danger of edtehing eoſche, eonfurmptions, 
and theumatſe enmplalnte, by being expoſed to ſuen excred- 
inaly unequal degrees of het and eld; as are ung voſchaßſe 
here bur apartments are (4 open as to admit a ready paſlige ty 
the external Alt during the winter ſeaſhn. 

The reader Will eafily perceive, that all that Has been hers 
fald, has a Feferenee only to thufe apartments IH eld elimatce, 


and FHgaroys weather, Where fire th Warm them beenmes 4: - 


eeffry, In warmer regions, of during the kum mer foafin, 

there san be ng ym ty the wheel ventilatyr In the win: 

dow: Tt is a me gontrivances and a fue and effectuil moins 

o 1 the alf in gur apartments Feet and whuleſume if 
i spa fi, 

It Is 4 viilgar error among many people, ta believe that flo 
* the enntaminated ale, by deftrayling the nasses par- 
ſoſes mixed with It an fop N 8 reaſiin they think that the fire 
kept In a room where the alr Is talnted, purtfies the room, by 
rendering the alr in It agaln ft for reſpiration. Indeed, 4 fi 
kept In g room of apartment where the alr de talnted, as le tho 
eaſy with * ganls, and the Ike, does certainly purlfy 
the «partment, and the practice Is very ufefiil 4 but this effect 
Is only becauſe the fire promotes the elreulation of the alr, and 
dries the dampneſs of rooms, furniture, &e. (© that It Is not the 
infected alr that le purifled, but Is new, freſh, and wholeſore 
alr, that, by the gion of the fire, has taken the place of the 
infeQed alr 4 which infected alr, belng rarefled by the heat, bie 
been expelled from the apartment. Fire and eombuſtlon, a 
general, are ſo far from purifying contaminated alr, that It ge- 
tuglly contaminates a prodigious quantity of It In a ſhort time 
ſo that not only a common fre, but even a lighted candle, 
when kept In a well-cloſed room, wherein the external alr has 
not u free neceſy, Inſtead of purifying, renders the alr of thit 
room noxlous, 

AIR Ballon, n —— name given to bags of any 1 
ſubſtance filed with Inflammable alr, or other permanently elal 
tle Auld, whoſe ſpecific gravity I's conſiderably lefy than that of 
common atmoſphere air, The conſequence of thelr being fl 
led In this manner ſe, that, If they are of any conſiderable magn'- 


| tude, they aſcend In the alr to an amazing height, and will not 


only aſcend. In this manner by themſelves, but carry up along 
with them great weights, and continue to riſe till they attain an 
height In which the elreumamblent alr le of the ſame ſpecific 
gravity with themſelves, In this ſituation they will elther float, 


or be drivpn In the direction of the wind ot current of 4 * 
| » 
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expoſed, remalning In theſe elevated reglons 
22 5 — h the burſting vf the bags from the ſupe« 
Yor elafieity of the All, of by Its gradual evaperation through 
the of the envelope, The hiftury, prinelples, Ke. of thuſe 
machines are eoplouſly detailed In the Syſtem of Ar nosrA- 
7% In hes, See COMTANA TVI Anatrouy, 
I. 


of 0 a pneumatle machine for diſcharging bullets, &e. 
with great violence, , 

Alk-guns of late years have reculved very great Improvements 
in thelr conſtructlon. Fig. 10, In the third Plate of Ex: 
MATICS, 1s & repreſentation of one made by the late Mr, B. 
Martin, of London, and now by ſeveral of the mathematleal in. 
ſrume nt and gun-makers of the —_—_— For 011 Ne and 

rfeAion, It exceeds any other heretofore contrived, A ſe the 

un barrel, with the lock, fock; ramrod, and of the ſſee and 
welght of common fouling plve Under the lock; at % In 4 
mind wel tube, having a (mall moveable ply In the Inſide, 
which de puſhed out when the trigger 4 Je pulled by the ſprings 
work within the lock i ts this tile 4, a Willow eopper-ba 
1 ferews, perfectly ir-tight, This copper ball Is Fully mane 
with condenſed alt by the Tyrlnge N (fg. Wl previnus ty ls be- 
Ing applied te the tube & of fer 16: It Is then evident that if 
1 be rammed down in the barrel, and the enpper ball ſerews 
6d Halt at J, and the A. he pulled, that the pln in #4 will, 
by the gelſum of the ſpring- work within the liek, foretbly leſke 
gut nts the copper ball, and thereby piſhing in ſuddenly a 
value within the copper ball, let out 4 prrtion of the enndenſed 
git, which alt will ruth up through the apertures of the locks 
and fretbly act againſt the bullet, driving It ee the diftiines of 60 
6f 96 verde of further, If the air Is Arongly evndentedl at every 
diſcharge, only a portion of the ait eſcapes from the ball, there: 
fore, by re-evek ing the pit er, anther difeharys may be made, 
and this repeated ty the amwiint of 15 or 16 times, An gag 
tional barrel 1's furnetimes made, and 1 for the diſcharge 
of hot, Inflead of the une above deferibed, 

The ale in the eopper ball is enndenſed by means of the (y- 
ving B (fg. 11) in the following manner; The ball e is ferewed 
quite 14 on the top of the ſyrſnge at , at the end of the hee f- 

Ned rod: u 1s n flott ring, through which paſſes the rod , 
upon this tad the feet (howld be Armly fet 4 then the hands are 
t he applied to the two handles //, fixed on the Nde of the bar 
rel of the (rings, ow by moving the barrel B (tendily up and 
down on the rock a the ball - will become charged . with 
eondenſed alr i and { mp be ny known when the hall is 
6s full 4s ble; by the lfreſiftible ation thit the alf 
makes again the piston When you ate working the ſyringe: 
At the end of the roch & Is uſually a four-ſhuare hols, Which, 
with the roch; fer ves as & key ti Faſter the hall c Faſt oh the ferew 
of the gu and fringe elofe ty the orifice in the ball Th 
the Inſide Is fixed 4 valve and ping, which gives Way fir the 
aMifien of air but, upon Ts ermifficn, comes Elſe hp ty the 
6rifies, fhwiting up the Internal ar, The piſtin-rid works 
alt tight, by 8 collar of leather on It, in the barrel Bi it (4 
ere ste plan, when the barrel Is drawn uy the Wlf Will Fu 
e the hole ., When the barrel se puſhed down, the alf 
therely eontalned will have ng other way de paſs (rom the pref: 
furs uf the jon but Into the ball e at top. The barrel helng 
Win voy the operative 1s repeated, wort the gendenfarion is 
ſi Wen 10 fe 0 the (Inn of the piſtun, 


N-, n fort of Jacket made of leather, In which are 
foveral bags of bladders, vumpoſed of the fame materals, wenn 
munſesting with eveh ether, These are Alled with air thruigh 
1 leather tube, having a braſs Alop-curk l flxed at 
the extremity, by which means the lr blown In through the 
tibe de confined In the bladders, The Jacket muſt be wet be⸗ 
fore the alr be blown Into the bags, as otherwiſe It will Imme- 
dlately efeape through the pores of the leather, By the help of 
theſe bladders, which are placed near the breaſt, the perſon |s 
e in the water, without making the efforts uſed In 
wimming. 

Ain. i, an Invention for drawing foul alr out of (hips, of 
ny other cloſe places, by means of fire, Theſe pipes were 
firſt found out by one Mr. Sutton, « brewer In London: and 
from him have got the name of Sutton's alr-plpes, The prin- 
elple on which thelr operation depends Is known to moſt people, 
being, Indeed, no other than that alr le neceſſury for the ſupport 
of fire and t It ha» not neeeſs from the places moſt adjacent, 
will not fall to come from thoſe that are more remote, u 
In common furnace, the alr enters through the aſh-hole N but 
this Is elofed up, and a hole made In the fide of the furnace 
the aly will ruſh In with great violence through that hole, if 
1 tube, of any length whatever, le Inſerted In this hole, the alr 
will ruſh through the tube Into the fire, and of conſequence 
there will be a continued elreulation of alr In that place where 
the extremity of the tube is lald. Mr, Sutton's contrivance, 
then, as eommunleated to the Royal Society, by Doctor Mead, 
amounts to no more than this: “ As In every ſhip, of any bulk, 
or bolling-place, proportſon - 
the ſize of the veſſel, It lo propoſed w clear the bad alr 
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by means of the fire already uſed wnder the fold enppers or balls 
Ing places for the neee fury uſes of the (hip, It Is well known 
that, under every ſuch enpper or holler, there are placed two 
. ſeparated by a grate (| the firſt of which Is fur the fires, 
and the other for the aſhes Falling from the fame and that there 
is alſo a flue from the fAre-place upwards, by which the ſmoke 
uf the fire Is diſcharged at forme convenient place of the (hip, 
It Is alſo well known, that the fire, onee lighted In theſe fre- 
places, de only preſerved by the draught of ar through the fore= 
mentioned two holes and Ale; and that If the fald two holes 
are eluſely ſtupped up, the fre, though burning ever ſo belſkly 
befyre, Is Immediately put out, But 1% after hutting up the 
abuvernentioned holes, another hole be opened, eommunieating 
with any other room of alry place, and with the fire, It le clear 
the fald fire muſt again bo ralfed, and burn as before, there ho- 
Ing « Night draught of alr through the ſame, as there was before 
the (Wypping up of the Art hules 4 this cafe differing only from 
the former In this, that the air feeding the fre will now be (up= 
plied from another place, It Is therefore propuſed; that, In ors 
Jer to eleat the holds of fhips of the bad alr thereln eontalned; 
the two hules abovementioned; the fAre-placs and afh-places 
be both elvſed up with (ubManilal and fight dran ves 

and that « egpper of leaden pips, of fuficlent Nas, bs fa 

from the tic nts the afli-place, for the dravght of alf ty 
ume ſn that — ty food the fret and this If ee plain, fun 
What has been alrearly fald; that theres will be, from the hold, 
« eumſtant diſcharge of the alf thereln: contained and fue 
quently, that alk, 1 difeharged, muſt be as eta ſupplied 
by freſh alf down the hatches, of (yeh other © imunieations as 
are opened Into the hold t whereby the fame mult be continue 
ally freſhened, and Its alt rendered more wholeſome and Hit for 
reſpiration. And If Ints this priveipal pipe, fo laid info the 
hold, other pipes are let In, enmmmnleativg 1 eher 
with the well of lower dees, ir muſt folluw, that part of the 
alf, eonſurned in feeding the fire, muſt be refpeRtively drawn 
__ all ſuen places ts which the eammunication ſhall be fo 
mage, 

This aecount Is f plain, that na doubt ean remaln euneern- 
Ing the ney of the ennirivance, Its evident that, by means 
uf pipes uf this kind, a eonſtant elreilation of freth alr would be 
produced through thaſe places, where |t otherwiſe would be muſk 
apt to ſtag nate and puer K Several other eontrivances have been 
uſed fur the ſame purpoſe 4 and Doctor Hale's ventilators, by 
ſume ivnacevintable producing, have been reckoned ſuperiof 
In effiedey, and even Mmplicity, ts Mr. Button's Machine, 
which, at its fArſt Invention, met With great —— an event 
when Introdueed by De. Mend, who uſed all his Intereſt for tht 
purpoſe, Wis (hathiefully Heglerted, | 

tachihe eapuble of anſwering the fre purpoſe was (hz 
vented by V. D+-Fighliets, which he called the % f gl TY 
conſiſted ea eylindricnl ban, (ot up on its eisen and geh tn 
Wen pedefial From the upper edge of the bes iſhed 4 

make FrAks open af the ew, and eammunicnting With the 64: 
vity of the bo: Within this bas was 1— 4 eylindrieat 
wheel, tyrning By an ane, If was divided info twelve parts 
by means of partitions placed ite the earlii of 4 vifels. Theſe 
reien dd mot ee quite by the eentre, but left an e 

wee of about eighteen Inches Alameter fn the middle, Pas 

wards the elreumftorence they extended gs Far as putible, withs 
wut Iterfering e the gaſes, Wi that the wheel might always 
allowed ty turn freely, Things being thus ele mſtangeds 

t Iv plain, that If the wheel was turned towards that Vide of the 
bun ww which the trunk was, every diviſion would puſh the 
alr before It, and drive It aut through the trunk (| at the ſame 
time that freſh alr would ene In through the y (pave at 
the centre, t4 ſupply that which was thrown out through the 
trunk. Hy turning the wheel (wiftly, a (rong bla't of lr would 
be eontinually forced out through the ſquare trunk, on the ſame 
prinelples un which a common fanner winnows corn. If the 
wheel is turned the oppoſite way, 4 draught of alr may be pro» 
duced from the trunk to the centre, If this machine then ls 
placed In a room where a elreulation of alr de wanted, and the 
trunk made to paſy through one of the walls, by turning the 
wheel fifty round, the alr will be forced with great veloelty 
out of that room, at the ſame time that freſh ale will enter 
through an ehinks by which It ean have acceſs to ſupply that 
which has been forced out, It bs evident that the elreulation 
which la promoted by this machine Is entirely of the fame 
kind with that produced by Mr, Sutton's 4 the turning of the 
wheel in M. 551 machine being equivalent to the rare» 
faQtion of the alr by fire In Mr, Sutton's but that the latter le 
vaſtly ſuperior, as acting of Itfelf, and without intermiſſion, 
requires no arguments to prove, Mr. Sutton's machine has yet 
another eonvenlency, of which no other eontrivance for the 
ſure purpoſe can boaſt ; namely, that It not only draws out 
putrid alr, but deſtroys It, by eauſing It to — through fire; 
and experlence has abundantly ſhewn, that, though utrid alr is 
thrown Into a great quantity of freſh alr, It Is ſo far from loſing 
Its perniclous properties, that It often produces noxious di- 
ſenſes, Wo do not ſay, Indeed, that putrid alr becomes ſalu- 
try by this means, but le le undoubtedly rengered leſs * 

I 


in before thoighy Whether It Je equally Innocent with the 
oke of a AX the common way, We eannot pretend to 


determine: 
Be des this machine by Mi Defaguliers, the ventilators bf 
ft, Hales 17 mentſonech, ant thifs ealled ind ſut i ate 
Ke xe uſd fur the ine purpoſe! the firmer of Which 1s an 
Wpravement of the Heften bellyws: The other Is & eontr(- 
vanes for throwing freth air sg thefs places where putrld ak 
4 apt i Jodges but this has the Taff- mentioned r 
e mgeß gregter degree then any of the others, a8 the blaſt 6 
freſh ast throws But that which was rendered putpi by flag: 
nation, In fuch Manner a8 $9 Santa ming te all arayng t, 
-r is alſo & eantrivance by Daene 2 ie prevent 
the (hagnation uf 7450 eſfuvſa In * and uther plages Where 
' great number n. 1 are erawiſed tagether In a fall pare, 

1 ennſſſſe anſy, of c, long ſquare trink, ou gt hath ends 4 ane 
of. which de Inſerted Inte the velling of the roum, the alt uf 
which is required ty be Kept pure and the other extends 
good way beyond the roof, Through this trunk a conn 
elreulation Is carried on; and the reaſon le, that the putf| 
efluvia, which do fo much miſchlef when evllefted, being 
much lighter than the pure atmoſphere, ariſe to the top of the 
room, and If they there find a vent, will continually go out 
through It, Theſe efluvia arife In very eonflderable quantities 
being caleulated, by the late Dr, Kell, at nv leſs than 439 ounces 
from one man In twenty-four hours, "Theſe trunks "Were ff 
made trial of by Mr. Yeoman, over the Houfe of Comment, 
where they were nine Inches wide within and over the Court 
of King's Bench, In Wefſtminſter-Hall, where they were Ix 
Inehes wide, They are ſometimes made wide, and ſometimes 
narrower, but the wider they are, the longer they ought to be, 
more effeQually to promote the aſcent of the vapour, The 
reaſon why vapours of this kind aſcend more ſwiftly through a 
long trunk than a ſhort one is, that the preſſure of fluids Is 
always according to thelr different depth, without regard to the 
diameter of their baſis, or of the veſſel which contains them ; 
and upon this principle a gallon of water may be made to ſplit 
a ſtrong caſk, When the column of putrid efluvia is long and 
narrow, the difference between the column of atmoſphere preſ- 
fing on the upper end of the trunk, and that which preſſes on 
the lower end, is much greater than if the column of putrid 
efluvia was ſhort and wide, and conſequently the aſcent is 
much ſwifter. One pan of a ſingle pair of ſcales, which was 
two inches in diameter, being held within one of theſe trunks 
over the Houſe of Commons, the force of the aſcending air 
made it riſe ſo as to require four grains to reſtore the equili- 
brium, and this when there was no perſon in the houſe ; but 
when it was full, no leſs than twelve grains were requiſite to 
reſtore the equilibrium ; which clearly ſhews that theſe trunks 
muſt be of real and very great efficacy, 

Air-Pump, a machine by which the air contained in a 

r veſſel may be exhauſted or drawn out. For a copious de- 
eriptiun of this uſeful machine, ſee the Syſtem of PxguMaA- 
Fics, Section 11. wherein is alſo deſcribed Prince's American 
Air Pump, which is ſuperlor to Smeaton's, and every other cuti« 
Arudtion of the kind, 

Atx-Shaſts, among miners, denote holes of ſhafts let down 
from the open alt to meet the adits, and furniſh freſh alr, The 
damps, want, and impurity of air, which veeur when adits are 
wrovght 46 of 46 fathims long, take It neceſſary to let down 
ir-(hafts, In order to . the alt liberty to play through the 
whole work, and thus diſcharge bad vapours, and furniſh good 
alr for _ the expenee of which ſhafts, In regard of 
their vaſt depths, hardneſs of the rock, drawing of the water, 
Ke, ſometimes equals, nay excecds, the —_— charge of the 
whole adit, Sir Robert Murray deferibes a method, uſed In the 
eval-mines at Liege, of working mines without alr- ſhafts, 
When the miners at Mendip have funk à groove, they will not 
be at the charge of an alr-(haft, kill they evme at bre and, for 
the ſupply of alr; have boxes of elm, ex141ly elofed; of about 
fix Inches In the clear, by which they enrry It down about 
twenty fathoms; They evt a trench at a little diſtanee fro 
the top of the groove, covering It with turf and ruds diſpoſed 
ty yeeelve the pipe; which oy eontrive to evime in Ndeways to 
thelr groove, four feet from the top, which entries down the 
alt ly & great depth, When they come at bre, and need an 
alf. aft, they fink It four of Ave fathorns diſtant; geebrdln 
ts the eonvenience of the breadth; and of the ſume Faſhion wii 
the groove; to draw ds well bre as alf. 

Ait-Threadi, In natural hiſtory, & na ne given the long fla. 

ente, ſu frequently feen in aufumm, Avating about in the alr. 

hefe threads ate the work of fpiders, efpeclally of that ſpecies 
ealled the long-legged feld-fpider, Which having mounted ty 
the ſummit of & buſh or tree, darts from its fall feveral of 
theſe threads, till one is produced eapable of ſupporting the 

y of the creature if the alt; on this It mounts in queſt of 
2 frequently rifes t @ very eonfiderable height, Bee 
Ain-Peſſils Ars fplral dufts in the leaves, Ke of plants, fi 
7 — ts be analogous to the lungs of in fubplylng p 

spent parts of u plant with alr, 


AIR 


Ati, | fi tak z 
| . n Mille, Is taken iin front * , [ i ſomelſez 


6 With Harmony, and in this (eh nony mn 
with melody in general. te propet % a fune Which 
5 ſet t9 words, or ts mort pieces of purity; that ate walled 

Mt: 

10 operas, WE 15 the name bf 4% to fueh pleves of muß 
9s af6 Formed With Meaſures And meh (9 diftinguith jj 
from the N in general, Every plese bf use ig 
ealled an % Which Is Formed fur the volesy BY even Fit bn: 

Fuente, and gdapied ka sahne Whether Tt Forma & while 
, Iifelf, et whether It egg, be detached From "ny while if 
which If farms d parts and be exeeviied alone; hs (ybs 
ef} admits of harmony, and Is (et th uy the % las geg eit 

their number den Ange g e, 8 , % We kt, 

heed nut ful my Ae nd the wiher th ll 
wit endeavours to Inveſtigate the elymon uf the Wir vr, 
ts derivation, though found and are Fin ned, Would euntriburg 

Iitle to (vuſrate Its meaning Tn that remote my in wich, 
through 4 ang vuntinus nes of time, and the variuus vielſlituda 
of language, it has now paſſed, 

In modern muſſe there are ſeveral Alfferent kinds of 6% 
each of which agrees to u certaln kind of danelng, and From 
theſe dances the alrs themſelves take thelr (peelfle names. Thy 
ir4 of our operas are, If we may be permitted the expreſſi.n, 
the eanvaſs, or ſubſtratum, upon which are palated all the pic. 
tures of Imitatilve muſle 1 melody 1s the deſign, and harm 
the eolouring 1 every plctureſyup vbJeRt folefted from the — 
beautiful parts of nature, every reflected ſentiment of the hu. 
man heart, are the models which the artiſt Imitatess whatever 

alns attention, whatever Intereſts the foul, whatever eliarmy 
the ear, or cauſes emotion In the heart, theſe are the obje& if 
his Imitation, An alr which delights the ear, and diſcovers tl 
learning of the compoſer 4 an alr Invented by genius, and gon, 
poſed with taſte, Is the nobleſt effort of muſſe t it Is this which 
explores the compaſs, and diſplays the delicacy, of a beau'iful 
voice; It Is in this where the charms of a well-conduded 
ſymphony ſhine ; It is by this that the paſſions, excited and in- 

amed by nice gradations, reach and agitate the ſoul through 
the avenues of external ſenſe. Aſter hearing a beautiful air, 
the mind is acquieſeent and ſerene ; the ear is ſatisfied, not dif 
guſted: it remains impreſſed on the fancy, It becomes a part 
of our eſſence, we carry it with us, we are able to repeat it at 

leaſure: without the ability acquired by habit to breathe a 
ngle note of it, we execute it in our imagination in the ſame 
manner as we heard it upon the theatre: one ſees the ſcene, 
the actor, the theatre; one hears the accompaniments and the 
other the applauſes. The real enthuſiaſt in muſic never forgets 
the beautiful airs which he has heard; when he chooſes, he 
cauſes the opera to re-commence, 

The words to which airs are adapted ate not always rehearſed 


in regular ſucceſſion, nor ſpoken in the ſame manner with thoſe 


of the recitative ; and though, in general, they are very ſhurt, 
yet they are interrupted, repeated, and tranſpoſed, at the pleaſure 
of the artiſt, They do not conſtitute a narrative, which once 
told Is over 4 they eſther delineate{a picture, which It is neceſſary 
to contemplate in different points of view, of Inſpite à ſenti- 
ment in which the heart acquieſces with pleaſure, and from 
which it is neither able of willing to be diſengaged 4 and the 
different phraſes of the / ate nothing elſe but different man- 
nets of beholding the ſame Image. This is the reaſon why 
the ſubje&t of an / ſhould be one, It ies by theſe repetitions 
roperly -_-_ It is by thefe reduubled efforts, that an lmpreſ- 
vn, which at firſt Was not able to move you, at length ſhabes 
move ſoul, agltates you, tranſports you out of yourſelf: and It Is 
Ikewiſe upon the fame prineſple that the runnlnge, as they gte 
called, or thoſe long, mazy and Inartleulated InfleAiongs of tha 
volee, which, In — 1 frequently ſcem, though they aft 
not always (6, are Improperly placed, WhJIft the heart Is affected 
with « ſentiment exquiſitely muving, It often expreſſes Its emv- 
tons by Inartleulate ſounds, more Arongly and ſenſibly than 
It eould do by words themſelves, 

The form of airs Is of two kinds; The fmall ales are often 
compoſed of two ſtrains; which ought each of them to be ſung 
twiee 4 but the Important alrs In operas are frequently In the form 


uf rongegus, 

AIRING, . term ae uſed for exerelfing horſes ln 
— open alr. It purifies the blood j purges the body From groſs 

umohurs 4 and, as the Jockiles expreſs It, texches the hufſe hoh, 
t6 male his wind be equally, and A Ume with the wiſtet 
motſons of his body; t alſt arpens the ſtomaehn, and keeps 
the efeatures hungtys Which is a thing of great Tonlagen 
as hunters and racers gte Very apt t6 have thelt ſtomnsehe fe 
off; elther From want of exerciſe, of from the tu violent eset⸗ 
ele which they are often expoſed to. If the horfs be over fat, 
it is beft is al him before fügte, and after fun-fetting i ind 
in general It is allowed, by all, that nothing le more bene fel 
t6 thoſe ereatures than early and [ate ase inge, Dome of our mogen 
managers, however, difpute this 1 they fay, that the 861d of theſt 
times de great For the creature; and that If, In partieulary e 
Is (ubjeRt te eatarralis, rheumy, or the like N the dee 
and eld fogy, In theſfs early * late alrliighs Wil 


| be of 


ALA 


difurders. Nature, we (66; alfh polits out 
dy ts 141 90 great uſe tu th 11 * A. eh are 
kept Hardy ang ts out all night, always Funning ts theſk — 
where th ug FI comes, 45 bon 48 ft Appears TH & mornſtg, 


l fem ta itte men thote altinge that are ts be 
5 0 80 and & ttle t. 


he after fun- ſſe and 45 ty the 
macht earneſtly Ineufegted by Mark am, of wig thefs = 


tf fat horfes, If bs found AAGeefTafy by WARY | 

pony = at the fins effect may bs produced by aleings i 
warfmge FIAEN provided only that they are made longer i and 
thaty IN general it 1s from long alrihge we ars 19 expert tf bring 
1 th (1 4 fes & wind, and Taund a eggs; 
Nt! In H ne nt py ae the wil af praftiferl m- 
done of 4 managen 4 „due ges the 


(. eve, eg 
rials, Te balutade, Nepy and leap y alfa, advancing; york- 
gd bounding 
ume author take Alm (9,6 moe 1 ſonſp, and vide 
them Into Vw anch W. + The Low Alrs (Inelude the natural 
606 66 walking trotting, gala Ing) and Hrra-a-Herra; \3'o 
heh may be added, praneing, Ndling upping, and turniig. 
The High, or Ralſed Alrs, are all ſuch motions as riſe higher 
than the / Fa=4- 791 as the dem- volt, eurvet, &e, 
ALX-LA-CHAPELLE waters are volatile, fulphureous, ſu- 
naceo0us, powerfully penetrating, reſol vent, and containing a 
portion of Iron, The three moſt noted hot waters In Europe, 
vo thuſe of Au-Ja. Chapelle, Bourbon, and Bath, Of thefs the 
et ste the hotteſt, the moſt nauſeous, purgative, and abundant 
In (ylphur i the laſt Is leaſt fo, For a more partleular account 
of the qualities and effects of theſe waters, fee the artlele 
ATHENS, 
Wh an Arable partlele, prefixed to words, to exalt, or give 
them a mee emphatical fignifleation,- As, In A/koran, Algebra, 


Ke, 
ALA, a Latin term, literally 0 Ing wing, uſed, In anato- 
my, fir faveral parts of the body, which hear ſome reſemblance to 
the figure of a wy + Thus the lobes of the liver are ſometimes 
called al ., The ſoft ſponglous bodſes in the pudendum mullebre, 
uſually enlled the nymph v, are denominated ale, The two care 
tilages of the noſe, which form the noſtrils, are called a/c, And 
the ſame denomination is given to the tip of the auricle, It is 
. alſo applied to the proceſs of the os ſphenoider. AL x, in anatomy, 
is ſ{-metimes applied to the arm-pits, otherwiſe called u. 
"Theſe parts abound with glands, and are great receptacles of 
humours ; whence a rank ſmell ſometimes exhales, called fer 
alarium, 

ALABASTER, in natural hiſtory, is a ſpecies of that genus of 
ſſones whoſe baſe is calcareous earth, It differs from matble in 
bei g combined, not with the aerial, but with vitriolic acid ; 
therefore, when mixed with any acid, no efferveſcence appears, 
It is ſoluble in about goo times Its weight of water at the tem- 

ature of 60, It is fufible alone in a long-continued porcelain 
— or by the blow. plpe. Spetifie gravity 1.87. Texture 
granular, with ſhining particles. In compoſition, and conſe- 

vently In Its ehymical properties it does not differ from gyp- 
um, ſelenlte, and plaſter of Parls, It de found of all colours 
ſome extremely white and ſhining, which is the moſt common 
ſome reddiſh of tawny 4 and ſome f called , from Its eolour, 
_ reſembles that of the % , though very different from lt 
n Its nature, e 

There are three ſpecies of Alabaſter, 1. The ſhow-white 
ſhling alabaſter, of lygdinum of the anclents, 1s found In Tau- 
rus, In pleces large enough to make diſhes, of the Nike, It cuts 
very freely, and Is capable of a fine poliſh, a, The yellowlſh 
alabaſter, or phenglites of Pliny, de found In Greece 4 and Is of 
a (oft, looſe, Open texture, pretty heavy, and uy of the eolour 
of honey, le ſpeeles has likewiſe been found In Germany, 
France, and In Derbyſhire In England, 3. Varlegated, yellow 
und reddiſh alabaſter. This ſpeeles le the common alabaſter of 
the anelents; and Je (> ſoft that It may be eut with knife 1 It Is 
remarkably bright; and almoſt tranſparent: admits of a Alne poliſh 
and eonfiſts & 1 angular, (parry coneretions, It Is yo 
againſt water 4 It ferments violently with aquaſortls, and burns to 
4 pale yellow, The colotie of this ſpeeles ſa & Clear pale yellow 
reſembling amber; and variegated with yn yelns 4 ſame 

hieh ars pals red; others whithſh, and others of « pale brown, 
t was formerly brought from 1 77 but 1s now t© he met wit 
" ſeveral parts of England, 6 dlubaſtefs ure Frequently Uſe 
y Natuirles for (Wall ſtatues, Vaſes, and columns: Aﬀer bein 
ealelned and mixed With water, they may be eaft in any mou! 
like plaſter of Pars, dee Oy vav n. 

ALAWAST & &, Mt. Boyle obſerves, being finely powdered, and 
thus (et In & Pech over the Are, Will, when hot, Aue the ap: 

ranee of a Aluld, by rolling in waves, yielding to the malle 

eh, and emitting vapour all which properties It lofes agalny 
bn — 1 the heat, and diſeevers Iifelf a mere (hes: 
pOWdger, 

The finenefy and elearnefy of this lone renders It; In forme 

meaſure, tranſparent | Whenes It has been fyrnetimes glfh em: 
vyed for windows: There Is a church at Florenee AI! filumi: 
Wd by ee de of panes of gat, there wr 
i Hh VOOR by 


ALA 


ſab of alabafter nedp Aſteen feet high, each of which futitis 4 
hgle Window, theough which the light Is evnveyed; 
dturalifts alt mention dlvers en 1 0 41 4 of alabaf- 


t, fifty pellon, Vatlegated, Ada, Caratianſan, Cermany Ke. 
Few (peaks bf « baſtard alabaſter; 4 i614 hs cal 4 10 
e Whereuf there are dl vers ſorts and U! 
tepofityry if the 10% ſelety: These all make a Nifong offers 
| 


ſeones with (pirlt of nitre: They are found In Burgundys 


LN TH 

"he enyntrien In which abavnd matt In alabafier 

Clermany, ware Os if w_ pf hn. fn 

ths nel ur 147 nes Taly A A 

where that f ng 1 Fewer! roma 4 hat anly h 

Its whiteneſs, but alfh for the fee of Its blacks, fime of w lah 
ig 44 the e m4 10 hu eint aut 


# ſu Is * my 0 
me N his Joviengy in Htaly, whſerven, that there 


ary labafter, Ih the nelghhaurhaed of the villags 
* þ uh, near Civita Vecehla 1 there Je alſo alabaſter 
q 1 


1 me places uf jon but It |s nat mugh 
eſteemed, A new Manufacture of baſſh rellevos, from a ſingular 
eles of faytitlaus alabaſter, has been lately olVabliſhed by M, 
etaple, at the baths of Nt, Philip, In Tufeany, The ſtream at 
theſs baths __— a peeullar kind of fand, which, when eol⸗ 
and eohdenſed In the cavities of any ne oyed to op- 

po eurrent, acquires the nature, hardneſs, 
alabaſter, and aſſumes the forms of thoſs eavities In which it Is 
Rus lodged. dee Abbe Rogler's Obfervations, &, for J une, 

1776. 

ALAMODE, a phraſe originally Freneh, Importing a thi 
to be In the faſhion or mode, The phraſe has been adopted no 
only Into ſeveral of the |lving languages, as the Engliſh and High 
Duteh, hut ſome have even taken It Into the Latin, 

ALARAPF, In the Mahometan theology, the partition wall that 
ſeparates heaven from hell, The word ſe plural, and proper! 
written / ar In the fngular It Is written a/ arf, It is derl- 
ved from the Arable verb arafa, to diſtinguiſh, Al araf gives the 
denomination to the ſeventh chapter of thealcoran, wherein men- 
tlon Is made of this wall, Mahomet ſeems to have copled hls 
al araf, elther from the great gulph of ſeparation mentioned in the 
New Teſtament, or from the Jewiſh writers, who alſo ſpeak of a 
thin wall dividing heaven from hell, Mahometan writers differ 
extremely as to the perſons who are to be found on al araf, 
Some take it for a ſort of limbus for the patriarchs, prophets, &c. 
others place here ſuch whoſe good and evil works ſo exactly ba- 
lance each other, that they deſerve neither reward nor puniſh- 
ment. Others imagine this intermediate ſpace to be poſſeſſed by 
thoſe who, going to war without their parents' leave, and ſuffering 
martyrdom there, are excluded paradiſe for their diſobedience, yet 
eſcape hell becauſe they are martyrs, 

ALARM, in fencing, denotes a ſtep, or ſtamp, made on the 
ground, with the advancing foot. This coincides with what is 
otherwiſe called an appel, or challenge. See the treatiſe on the 
Art, ſecond column, 

ALAUDA, of Lau, In ornithology, according to Linneus, 
is the fixty-fifth Genus, and of the order of Paſſeres but Las 
tham, In his Improved arrangement, makes it the thirty-ninth Ge- 
nus of the ſame order. The Arvenſls, of common Sky-lark, and 
the Wood-lark are the only birds that . as they fly | the former 
ralfing its note as It ſoars, and lowering It till It quite dies away 
as It deſeends, It will often ſoar to ſuch a helght, that we are 
charmed with the muſle when we loſe ſight of the ſongſter f it 
alſo begins Its ſong before the earlieſt dawn. Milton, In his Al- 
legro, moſt beautifully expreſſes theſe elreurnſtances j and biſhyp 

ewton bbſerves, that the beautiful ſeene that Milton exhibits 
of rural eheerfulnefs, at the fame time gives us a fine r of 
the regularity of hls Ife, and the Innoeeney of hls own mind i thus 
he deſeribes himſelf as In a fituation 


h lark begin hls fAlght 
fr hor ene ul Aight, 


and colour of 


rom his wateh-tow'r In the suse, 
[11 the dappled dawn doth rife, 


It continues te harmony ſyveral months, beginning 20% he 
ſpring; on — n the winter they aſſemble In vaſt floeks, 
row ver Fit and are taken in great numbers for wür tables; 
hey bulld ede neſts un the ground; beneath ſume cot ec 
It of hay, dry Abres, Ke. and lay fyur of Ave eggs, The place 
theſy blids abe taken in the greateſt quantity, Is the nelghbours 
hood of Dunſtable j the ſeaſon begins about the i th of Septethi= 
ber; and ends the 24th of February 4 ah during that ſpace about 
4698 dosen ate caught, which Appl the Markets of the metto⸗ 
polls Greater numbers than the above, however, are at times 
Laught in different parts of Cermany, where there is an exeiſy 
em. Keyfler fays, thai the exeiſs alone produces Gees 
ddllars (about 9 l. Aerling) every year in the elty of Leiplic 
whoſe larks are famous all over Germany, as having the my 
delielous flavour; But it 1s net only at Lei that they are 
taken In fueh numbers, but alfy In the eeun "y about Naum⸗ 
ay Merſeburg Halle, and other parts. For repreſentations 
fve Plate 111, Genus gy: 


* * % Hh The 
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The Arborea, or Wood-lark, is a native of E and diſ- 
tinguiſhed by an annual white fillet about the head, It is infe- 
rior in ſize to the ſky-lark, and is of a ſhorter thicker form; 
the colours are paler, and its note is leſs ſonorous and leſs varied, 
though not leſs ſweet. It perches on trees, and whiſtles like the 
black-bird. It will fing in the night | and, like the common 
lark, will fing as it flies. It builds on the ground, and makes 
its neſt on the outſide with moſs, within of dried bents, lined 
with a few halts, It lays five eggs, diſky and blotched with 
deep brown marks, darkeſt at the thicker end. The males of 
this and the laſt are known from the females by their ſuperior 
fle. But this ſpecies is not near ſo numerous as that of the 
common kind, | 

ALAY, ſignifying in the Turkiſh language * the Triumph,” 
u ceremony Which accompanies the aflembling together the forces 
of that vaſt empire upon the breaking out of a war, It conſiſts 
of the moſt infipid büffbonery, and is attended with ads of the 
moſt ſhoeking barbarity, That which took = upon neeafiun 
of the late war between the Porte and Ruffia is deferibed by Ba: 
ron Tott, in his Memoirs, as follows : 

& Tt eunſiſis In a kind of Maſquerade, In which each trade ſue⸗ 
eeffively prefents to the fpectators the mechanical enerelſe of Its 
reſpeQive art, The labourer draws his plough, the weaver han: 
dles his Chuttle, the Joiner his plane; and theſe different eharae- 
ters, (bated in ears rlehl ornamented, eomme nee the proveffi.n 
and preeede the (handard of Mahomet, when it de brought wut of 
the ſeragllo to be carried in the army; In order to enſure viftery 
to the Ottoman troops, This banner of the Turks; which they 
name Sandjas cer of the ſtaudard of the prophet; Is ſu te- 
yered among then; that; notwithſtanding I's reputation has been 
do often tathiſhed; it Mill retalns their Implicit eunfſche nee, and bs 
he ſwered Nignal unts Which they rally. ay thing prueſalme 
ts ſünetſty. None but the effilts aft allowed to tovch it they 
are Its guards, and it is edttied by thelf chief, b. mulſelmen 

lone ate permittech to look upon it; IF tuuchen by 
0 would be defiled 4 If feen by other eyes, profancd:; In mort, 
t is efeompalied by the molt batbaroue fanatariſm. 

tt A ſotig peace had unfortunately cauſed the folly, and 
efpeeially the dangers of this ceremony ts be Fyrgetten: The 
Ehtiftiahs fee erh chec te fee it and the Turks Wi 
by the fituation of theft Hpufes could Make money of thelt Win: 
dw es began te profil by the advantage i WHEA an Emir; WHY pre: 
eee the banner, provlaimed with g luwd velee, t Let ng InAdel 
dare ie profane With his preſence the hely Nandard of the prophet j 
ad let every Muffelman who pereeives an wnbeliever, make (t 

nawn unser pain of reprobation:' From that mament An afy lum 
Was ta be found | even theſe beeame Informers, who by leffing 
nut their muſes had rendered them(vlvesavenmplices in the erime. 
A religiuus fury felzed on every mind, and put arme in every 
hand ; the more atrogiays the cruelty, the more was It merituri- 
vis, No regard was pald to (ex ur age; pregnant women, drag» 
ed by the halr, and trodden under ol by the multitude, 2 
riſhed in the moſt de plorable manner. Nothing was reſpected 
by theſe monſters; and under theſe auſpices the Turks com- 
meneed the War.“ 

ALBATROSSE, in Ornithology, the Engliſh name of a ſpe - 


eles of the genus Diumedea, a large ſea- bird, common about the 


Cape of Good Hope, Cape Horn, and in many other places, 
This is a thieviſh creature} and principally feeds on the prey 
which another ſea- bird called the Buoby, provides for itſelf, It 
Is ſaid that the head of the Albatroſſe changes from brown to a 
fine ſcarlet, while it fits on Its\eggs, and afterwards becomes 
brown agaln, For a more particular deſcription, fee Di0M x» 
DEA; for repreſentation, ſe& Plate V. Genus 71 
ALBIGENSES, a ſect about Tholouſe and Alb, in Langue- 
doc, whence they derived their name; who, in the twelfth cen» 
tury, became remarkable for their oppoſition to the diſcipline and 
ecremonles of the church of Rome, They were alſo known by 
various other names; as, Petrobruſſlans, Arnoldiſts, Cathari, Pa- 
tarins, Publicans, Liſſerans, Bons-hommes, Paſſagers, &c. Some 
will have them to be the ſame with the Albanenſes ; and thoſe 
who think them different, attribute the ſame opinions to both, 
They were a party of the Paulicians, who migrated from Bulga- 
ria and Thrace into other countries. Their firſt ſettlement was 
in Italy, whence they ſent out colonies into almoſt all the other 
provinces of Europe. It is ſaid that Peter Bruys was the firſt 
that brought them into Languedoc, about the year 1126. 
The Albigenſes are frequently confounded with the Walden- 
ſes; from whom, however, they differ in many reſpeRs, both as 
being prior to them in point of time, as having their origin in a 
different country, and as being charged with divers hereſies, par- 
— rar wy from which the Waldenſesare exempt. But 
ſeveral Proteſtant writers have vindicated them from that imputa- 
tion. Dr. Allix ſhews, that a great number of Manichees ſpread 
over the weſtern countries from Bulgaria; and ſettled in Italy, 
Languedoe, and other places, where there were alſo Albigenſes ; 
by which means, being both under the imputation of hereſy, 
they came, either by ignorance or malice, to be confounded, and 
called by the ſame common name, tho h in reality entirely dif. 
ferent, Other errors imputed to them by their opponenits, the 
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monks of thoſe days, were, that they admitted two Chris ; ons 
evil, who appeared on earth; the other good, who has not yet 
peared : that they denied the reſurrection of the body, and main. 
tained human ſouls to be dzemons impriſoned in our bodies, by 
way of puniſhment for their fins: that they condemned all the 
ſacraments of the church ; rejected baptiſm as uſeleſs; held the 
euchariſt in abhorrence ; excluded the uſe of confeſſions and pe- 
nance ;' maintained matriage as unlawful ; laughed at Purgatory 
wr for the dead, images, crucifixes, be. here were like. 
wiſe ſaid to be two claſſes of them; the Perfect, and the Be. 
lievers. The perfect boaſted of their Pag eontinence, of 
eating neither fleſn, eggs, not cheeſe, The believers lived like 
other men, and Were even looſe in their tofpals i but they were 
perſuaded they ſhould be ſaved by the faith of the perfect}, aug 
that none were damned who received Impoſition of hands from 
them. But from theſe charges alſy * are generally acquitted 
by Proteſtants g who conſider them as the inventions of the No- 
mim ehuren, whoſe members deem it meritortous by any 
means to blacken heretles, 

However this be, the Albigenfes grew fb formidable In a Inte 
time, that a holy league, vr erviſade, was agreed upon among the 
Estholſes z and war denounced againſt them, the Pape himfelf 
raiſing the fest fandard, In 138%, 4 peave was made, and an 
Inquiſition eftablifhed at Theloufe i from whieh time the Albi. 
geiifes dwindled by degrees, til] the thmes of the Reformativn 
when fveh of them as were left fell in with the Vau ſols, an 
heesme eonformable tu the dodtrine of Zulnglius, and the vif. 
elpline of Geneva, 

ALBINQS; the name by which the Portugueſe call the white 
Mours, whe are looked upon b my hajrond us monſters. They 
at a diſtanee might be taken fur Mr but; When y 
eume any thelr colour appears like that uf pet lone affe 
with ea leptoſy. 

Ik Mat Mager dats 164 Alpes, is the ſullo ing dccount 
bf two boys at Chatnuunit, whe have been called albines: „ The 
elder; Who was; at the end of the year 158g, about twenty, of 
UnezAnd-twenty years of age; had a dull lebt; With lips (uthe: 
what thick; but nothing elſe If his Features ts diftinguith lum 
from other peiple;: The other who is two ears younger, is 
Father a mörk Wee fate! He Js gay and (Prightly; and free 
not £4 want wit, But thelf eyes ate At blue j the ſeis is of 4 
very diftinet rufezeulouri the pupil n When viewed in the 
light, frems decidedly red which frems ts demonſifate, that ths 
Interive Membranes Aye deprived of the ures, and of that black 
Muggus after that fhauld line them: Their hairy eye-brown 
and eye:lafhes, with the dawn upon their thing were all; 1n 
their Infangy, of the maſt perfect milk-white egluur, Ang Very 
fine ; but hely Nay Is naw of 4 reddiſh gaft; and has grown 

retty (rang: Their fight tag is farmewhat Arengthened | though 
(hey exaggerate 0 rangers their averſign fur the light, and halt- 
(hut the eye+lids, to give themſelves d more extranrdinary ap- 
2 But thaſe wha, like me, have ſren them in their 
nfancy, befure they were tutored to this deceit, and when too 
few people came to Chamounl to make this affectation profitable 
to them, can atteſt that then " were nut very much offended 
with the light of day. At that time they were little delirous 
of exciting the curioſity of (trangers, that they hid themſelves to 
avold ſuch; and it was neceſſary ta do a ſort of violence to them 
before they could be prevailed on to allow themſelyes to be In- 
ſpeQed, It is alſo well known at Chamounl, that when they 
were of a proper age they were unable to tend the cattle like the 
other children at the ſame age; and that one of their uncles main- 
tained them out of 2 ata time of life when others were 
capable of gaining a ſubſiſtence by thelr labour, I am therefore 
of opinion, that we may conſider theſe two lads as true Albinos 
for if they have not the thick * and flat noſes of the white ne- 
roes, It is becauſe they are Albinos of Europe, not of Africa, 
his infirmity aſſecte the eyes, the complexion, and the culour 
of the hair ; it even diminiſhes the ſtrength, but does not alter 
the conformation of the features. Beſides, there are certainly in 
this malady various degrees; ſome may have leſs ſtrength, and are 
leſs able to endure the light : but theſe circumſtances in thoſe of 
Chamouni are marked with characters ſufficiently ſtrong to en- 
title them to the unhappy advantage of being claſſed with that 
variety of the human ſpecies denominated Albinos, When na- 
ture preſents the ſame appearance often, and with circumſtances 
varied, we may at laſt diſcover ſome general law, or ſome rela- 
tion which that appearance has with known cauſes : but when 2 
fact is ſo ſingular and ſo rare, as that of thoſe Albinos, it gives 
but little ſcope to conjeRures ; and it is very difficult to verify 
thoſe by which we attempt to explain it. 

«© J at firſt imagined that this diſeaſe might be referred to a 
particular ſort of organic debility; that a relaxation of the lympha- 
tic veſſels within the eye might ſuffer the globules of the blood to 
enter too abundantly into the iris, the uvea, and even into the 
retina, which might occaſion the redneſs of the iris and of the 
pupil. The ſame debility ſeemed alſo to account for the intole- 
rance of the light, and for the whiteneſs of the hair, But a 
learned phyſiologiſt, M. Blumenbach, profeſſor in the univerſity 
at Gottingen, who has made many profound obſervations on — 
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of fight, and has conſidered with great attention the Al- which from thence ſend divers branches into the ſubſtance of the 
inos of Chamouni, attributes their infirmity to a different cauſe. | teſticles. See Tunica, 
- ſtudy of comparative anatomy has furniſhed him with fre- ALBUGO, or Album oculi, the ſame with Albuginea, or the 
a tunities of obſerving this phenomenon ; he has found | white of the eye. Albugo is a whitiſh, denſe, opake ſpot, or 
in brutes, in white dogs, and in owls ; he ſays, it is generally | film, growing on the horny tunic, by which it loſes its native eo- 
ts be ſeen in the warm-blooded animals ; but that he has never | lour, and becomes white and opaque. The Albugo is the ſame 
met with it in thoſe with cold blood. with what is otherwiſe called Leuenma. It is moſt commonly 
u From his obſervations, he is of opinion, that the redneſs | the ennſequence of inflammations, by the exttavaſation of hu= 
of the iti, and of the other internal parts of the eye, as well | mours, between the membranes of this tunicle 4 and particularly 
gs the extreme _ that accompanies this redneſs, is | in the ſmall pox, by the ſuppuration of puſtules upon this part 
owing to the total privation of that brown of blackiſh mucus, but they ſometimes ariſe from ſears left after punctures in the 
about the th week after conception, covers all the in- Cornea, from ſwords, knives, glaſs, Ke. from _— of from 


that, | | 
ts of the eye in its found Nate, He obſerves, that | cauſtic ſubſtances Falling into the eye, vt by a peeullar tuhle 

= Pontius in his treatifs e Coloribis Oculorumy lung ago | growing to the eye (ifelf, 4y EPS 

remarked, that in blue eyes the Interfur membranes were le(s The eure is various, according to elffeumfiances, Lf the dif 


abundantly provided With this black myeus, and were therefore vfdet atifes from infpiſfated humours, an attenuating diet and 
mote ſenſible to the ation of light, This fenfibility of blue | medicines, efperially fiidurific deenetions and infullons, tether 
$ agrees very Well, favs M. Blumenbach, with northern hen with phlebut ny, feartfieationg, bliſters, andpediluvia,are uſeful, 
e during theſr long twilight 4 while, on the evntrarty, the deep Cul and aftringent evllyria, efpeeially thofe of white vitriol, are 
lack in the eyes of negroes enables them to fupport the fplendur | here pernietuus t whereas warm applications are of the greateſt 
of the fun's beam In the torrld anne; As te the ennn*Aion pe- ferviee, But If thefe diforders be of long (landing, there is Vittle 
his red eolour of the eyes; and the whiteneſs of the (kin | vr nu hope of a eure, Spas in the enrnen, arifing from wounds, 
and hal. the fame learned phyNivlngiſt faxe, that 1 WA fiml- | fears, ve the abuſe of viith He eallyiia, are feldum eurahle, Dr, 
hrity uf We „ fimilitndine fabrics. Ho Alert, | Mead tells us of ſeveral eve uf the Albug'y, perfirmed by 
that this blagk mueus Is Formed only In the delicate eellular ſuh⸗ means of an eye: paoweers which he reenmmentts. The reveipt fn 
nee; which has Mumeraus blood: veſſels ene wehe en tf, but thus; take of em mon glass any quantity; pound It in a mortar 
eontains no FAt 4 like the Inflde of the om the ſhin of negrove; dun very fine powder 4 thin gehe an equal quantity of white ſugay= 
the ſputted palate pf ſeveral dameſſſe animals, Ke, And, laftly, ne levigate the mixture HIV tt hevnimes tipalpable; A 
he ſays; that the euſaur of the halr generally eorrefponcds with that | Vittle of this pan de & put inte the eve With a quill; every day, gras 
of the ire 6 17/0 — de Gattingue, Oct; 174 At the very | dually wears uff the (pit; Amber method of removing the (peek 
me that M, ſumo (eh was reading this menulr ty the Riya Is ts have It pared by « furgeun every day with a Kulte but this 
ery of Quttingen, M. Bizel Nirgent ts the hoſpital at | ſeems 4 1e remetſy. 5 "Ip 
ane u pupll of the celebrated anatamiſt Muſcatl, publiſhed in ALBUMEN, the u hite of af erg This, aeehrchinz ts Hoer⸗ 
the Opuſceli Ir i a Mn t584y t. vil; pe tt: 4 _ InterelM Wade, makes antrat rd ary Wen FUN: Ale putrid white 
Wet lt; in which he detiunſt dies by diftkketion what Blumenbar bf rp faken ſute the lange, teens a Aled, Müter, faint⸗ 
had unly 1 | : en With diarthends and gripes f bt hiflainies the bile; excites 
it A peaſant pF about 46 years pf age died at the hofpital | eat, tir, fever; and Hiffolves the Urs Vike the plague: On 
of Milan of a pulmonary alter. His budv; being expoſed t the eofntrary; the white of Fretl-lald tegen if taken while warm 
view, Was Extrtdingly Femiathable by the UHeummun Whitenefs | From the hen is extferiely Rovrifhing U the IRE + i may he 
af the thin; of the Half, uf Ws beard; and of all the other | babe in luke: Warr milk But F any wither heat is applied 14 thy 
vered parts of the ooh: M. Bugs, who had long defired | the Avffifinns quality Will be che rei, The frefh White 6f e 
in Upper unly of diff-6\ i; fue a tubes, immediarely feiged | prevents Faris From Filing n ble ten Tf it is ufd immediately 
wer this: He found the ses of the eyes perfekt white, and after the accident : it miftigates Inflammations of the eyeen aft 
e Pup of 4 refe:ealuue; he eyes were dilferted with the | preferves the Fiee Frum fyazhvening: While of eggs are alfy ff 
et pofſible ears, and were found entirely dente of that | Tr elariiyling Vguwirs g 6 which purpoſe, being mived and ingar- 
ek membrane which anatumifis gall the Ty If Way Nt Ne with the liguare en be elarified, and the ale afterwards 
u be ſpen either behind the iris ar wager the retina + within | Bulled, the Whites are by this means brought tugether and hard- 
the eye there was anly faund the ehvenlyd engt e e thin and | ened, and thus carry off the grufs parts of the liguar alang with 
tinged, of 4 pale red ouſaur, oy veſſoſe filled with difeuluyred mem: 3 
bloud, What was more exiraurdinary, the (kin, when defached A 04 ar Aus, In Ornithology, according ta Linneus, is 
from different parts af the budy, ſeemed alfh Ge diveſted af | the 30 bene belonging ta the order of Anſeres 1 Latham 
the ret# Mc, + maceration did not diſeaver the leaſt veſtige | In his Improved arrangement, makes it the Ruh Clenus, and © 
of this, nut even In the wrinkles of the abdomen, where it Is | the order webh» firted, "The beak of this Clenus Is without teethz 
moſt abundant and muſt viſible, (hurt, envex, eomprefled, and frequently furrowed tranſverſely, 
„A woman of Milan, named Calcagnl, had feven 1 n'erlor mandible Is gibbous near the baſe ; the feet have gee 
The two eldeſt had brown halr and black eyes; the res | nerally three tes,. The ſpecies of the Alea are 12; of which 
next had white ine, white halr, and red eyes: the two laſt | the fillowing are the muſt remarkable: 
reſembled the two eldeſt, It was ſaid that this woman, dur, The |mpennls, northern penguin, or great auk, with a eam- 
the three pregnancies that produced the Albinos, had a continual | preffed bill furruwed on each fide, and an oval fp4t un each fide 
and Immoderate appetite for milk, which ſhe took in great | of the eve#, According to Mr. Martin, this bird breeds on the 
vantities 1 but that when ſhe was with child of the other four | iſle of St, Kilia ; appearing there the beginning of May, and ro- 
thildren, ſhe had no ſuch deſſre. It le not however aſcertained, | tiring the middle of Toad It lays one egg, which le (Ix Inches 
that this preternatural appetite was not itſelf the effect of a | long, of a white colour; ſome are irregularly marked with pur- 
certaln heat, or Internal alfeae, which deſtruyed the re mucoſum | pliſh lines croſſing each other, others blotched with black, and 
in the children before they were born, erruginous'about the thicker end: if the egg is taken away, It 
4 The Albinos of Chamount are alſo the offspring of 2 will not lay another that ſeaſon, Mr. Maeaulay informs us that 
with dark ſkins and black eyes. They have three ſiſters by | It does not viſit that Ifland annually, (boo qe keeps away 
the ſame father and mother, who are alſo brunettes, One of | for ſeveral years together ; and adds, thart lays Its egg eloſe to 
them that I ſaw had the ”=_ of a dark brown, and the hair the ſea-mark, being lncapable, by reaſon of the ſhortnef of its 
almoſt black, They are ſaid, however, to be all afflicted with | wings, to mount higher, The length of this bird, to the end of 
a weakneſs of fight, When the lads are married, it will be | its toes, is three feet: but its wings are ſo ſmall, as to be uſeleſs 
eurious to obſerve how the eyes of thelr children will be formed, | for flight ; the length, from the tip of the longeſt quill-feathers to 
The experiment would he particularly deeiſſve, if they were mar- the firſt joint, being only four inches and a quarter. This bird 
ried to women like themſelves, But this faulty conformation | is obſerved by ſeamen never to wander beyond ſoundings ; and 
ſcems to be more rare among women than among men ; for the — — its appearance they direct their meaſures, being then 
four of Milan, the two of Chamouni, the one deſcribed by Mau- | aſſured that land is not very remote, It ſometimes frequents the 
pertius, the one by Helvetius, and almoſt all the inſtances of | coaſts of Norway, the Ferroe iſles, Iceland, Greenland, and New- 
theſe ſingular productions, have been of our ſex. It is known, foundland ;. and feeds much on the lump-fiſh, father-laſher, and 
however, that there are races of men and women affected with | other fiſh of that ſize. The young birds eat roſe-root, and other 
this diſeaſe, and that theſe races perpetuate themſelves, in Guinea, | plants. The old ones are very rarely ſeen on ſhore, though the 
in Java, at Panama, &c. Upon the whole, this degeneration | young ones are not unfrequently met with. It is a very ſhv bird. 
does not ſecm to be owing to the air of the mountains; for though | It walks ill ; but dives well, and is taken in the manner uſed for 
[ have traverſed the greateſt part of the Alps, and the other moun- | the razor-bill and puffin. The ſkin between the — is blown 
tains of Europe, theſe are the only individuals of the kind 1 ever | into a bladder, and uſed for the darts of the Greenlaners, as is 
met with, alſo that of ſome other birds. The ſkin of the body is ſuppoſed 
ALBUGINEA is applied to the third coat of the teſticles ; ſo to be uſed by the Eſquimaux Indiang for garments. Fur repre= 
called from its colour, which is white. It is a ſtrong thick mem | ſentation, ſee Plate V. Genus 84 
brane, very ſmouth on the outer ſurface z the inner, which adheres | 'The arRica, or puffin, with a com bill and four fur- 
to the ſubſtance of the teſticle, being rough and uneven. Into | (ows 4 the orbit of the eyes and temples are white. The | 
bs upper part ara inſerted blood. veſſels, nerves, and ly mphatics, — a aut” 
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wallfy It from flanding except quite ere, reting not only on 
the Wh but the = length of the leg. This elfeumſtance 
makes the riſe of the puffin from the ground vey auch It 
meets with many falls before It gets on wing vt when that is 
effected, few birds fly longer or ſtronger, Theſe birds frequent 
the evalls of feveral — of Great Britain and Ireland i but no 
place In greater numbers than Prieftholm ifle, where thelr flueks 
may be eompared to fwarms of bees for multitude, 'Thefe are 
birds of paſſage z they reſort there annually about the Afth of tenth 
of April, quit the ru (almoſt to a bird), and return twiee or 
thrice before they ſettle ta burrow and prepare for ovation and 
Incubation, They begin to burrow the firſt week in May | but 
fome few fave themſelves that trouble, and diflodge the rabbits 
from thelr holes, taking poſſeſſion of them till thelr departure from 
the iſle, "Thoſe which form thelr own burraws, are at that time 
ſo intent upon the work as to ſuffer themſelves to be taken by the 
hand, This taſk falls chiefly to the ſhare of the males ; who alſo 
aſſiſt in incubation, The firſt young are hatched the beginning of 
July, The old ones ſhow vaſſ affeQtion towards them ö and ſeem 
totally inſenſible of danger in the breeding ſea ſon. If parent is 
taken at that time, and ſuſpended by the wings, it will in a ſort 
of deſpair treat itſelf moſt _— by biting every part it can 
reach; and the moment it is looſed, will never offer to eſcape, 
but inſtantly reſort to its unfledged young: this affection ceaſes at 
the ſtated time of migration, which is moſt punRually about the 
11th of Auguſt, when they leave ſuch young as cannot fly, to the 
mercy of the peregrine falcon, who watches the mouths of the 
burrows for the appearance of the little deſerted puffins, which, 
forced by hunger, are compelled to leave their burrows. They 
lay only one egg. The eggs differ much in form: ſome have 
one end very acute; others have both extremely obtuſe ; all are 
white. Their fleſh is extremely rank, as they feed on ſea-weeds 
and fiſh, eſpecially ſprats: but when pickled and preſerved with 
ſpices, are admired by thoſe who love high-eating. Dr. Caius 
ays, that in his days the church allowed them in lent inſtead of 
fiſh he alſo acquaints us that they were taken by means of fer- 
rets, as we take rabbits: at preſent they are either dug out, or 
drawn from their burrows by a hooked ſtick ; they bite extremely 
hard, and keep ſuch faſt hold on whatever they faſten, as not to 
be eaſily diſengaged. Their noiſe, when taken, is very 1 
able ; being like the efforts of a dumb perſon to ſpeak, T heſe 
birds are alſo common in Ireland ; on the iſland Sherries, three 
leagues N. N. W. of Holyhead ; and in the S. Stack, near Holy- 
head, they breed in plenty. They inhabit Iceland and Green- 
land ; and breed in the extreme parts of the iſlands. It is alſo 
found in the Ferroe iſles, where it is called Lunda ; and in the 
Farn iſles, where it is called Coulterneb, from the ſhape of the 
bill. It alſo by various other names ; ſuch as Gulden- head, 
Bottle-noſe, and Helegug, in Wales; at Scarborough, Mullet ; 
and in Cornwall, Pope. In America they are ſaid to frequent 
Carolina in winter; and have been met with in Sandwich Sound 
by our late voyagers : the natives ornament the fore parts and 
collar of their ſeal-ſkin jackets with the beaks of them; and 
thoſe of Oonalaſhka wear gowns of their ſkins, along with thoſe 
of other birds. On the coaſt of Kamtſchatka and the Kurulſchi 
iſlands they are common, even on the Penſchin{ki Bay, almoſt 
as far ns Ochotka : the nations of the two firſt wear the bills 
about their necks faſtened to Nraps 3 and, according to the 
ſuperſtition of theſe people, their maman or prieſt muſt put 
— on with a proper ceremony, in order to procure good 
une. 

The tordd, of raror-bill, with four Furrows on the bill, and a 
white line on each fide running from the bill to the eyes. Theſe 
birds, im company with the guilletot, appear in pur (eas the be⸗ 

Innkng of February but dv not feuſe 6h telt bree places 
| the dp Abput the beginning of May. They inhabit 

e ledges bf the highef rocks that r vyer the fea, where 
they firm a grotefijue appearnnee \ Fitting elofe twgether, and in 
We one above anther, They proper'y lay but ene eget each, 
wf an extranrdinary (ge Fur the WUlk uf the bird, being three Inehes 
Yong + It s wither white, of of « pale fea-greeny irregularly ſpot⸗ 
ted with — | MI is defrayed; Bath the Guß and the Kullle⸗ 
mot will lay anothers IT that Js taken then s third: they make ny 
0 depolſtl thelt agg 61 the hare N. thavgh (ugh wwltts 
Wiles lay eh lg y & wonderful Infling each a Wi [ 
ts Gen, Whit Wy alta of great amanement, they fix 101 

un the Nane with ſu suse a balanes; 6s t6 spe ue | 
m rolling 6 * nulch I F an 57 Kae i 
6 replaved by 1 hand, It Is extremely difficult, If not 
mpaible, tc And ses er equilibrium, Keeping in My, 
Aham, lt 1s y Means of a cement * the bye flx64 (th *. 
he enge are food to the Inhabitants of the coaſt they frequetſt, 
which they get with great haward, belng lowered from above by 
ropes, truſting to the th of thelr eompanions, whoſe foot! 
Is often f6 unſtable, that they are fureed down the prevlplee, an 
periſh together, Theſe birds are found In the north 6 8 
alfo In leeland, Greenland, and on the conſt of Labrador, In 
Europe they extend aloffy the White Sea Into the Arete Aflatie 


Corte It is the only ene which 


from thenee to Kamtfehatka and the guiph of - 
reaches the | Baltle | 


| be «firmed of this bird when killed Je, that 


belng found there on the Carle. Ovar iſles, near Gohan ard 
* ie of Yonder off ngermanis — | ; 
of EAR, ſpecies of the Genus Cervur, In the (yup 
of Mamm lia, For deſeription, fee Cen vus. 
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the order of Plew, The Aleedo has a long, 
gular bill ; with a flefhy, plain, ſhort, flat tongue. 

Of this Genus there are a great man — With one er ebe 
of which almoſt every part of the world [s rniſhed, Muftoef then 
frequent rivers, and Ive on fiſh, the fingularity of eatehing which 
Is *8dmirable 1 {emetimes hovering over the water, where a 
of (mall fſhes Is feen playing near the ſurface 1 at other ta 
walting with attention, on ſe me low branch hanging over he 
water, for the ap ch of a __ one who Is fo unlucky as U 
ſwim that way n elther caſe ropping like a fone, of rather 
darting with rapidity on Its prey 4 when, ſelaing it erofſways in 
its bill, it retires to a reſting place to feaſt on It ; which it d%, 
picc« meal, bones and all, without reſerve, afterwards bringi up 
the indigeſtible parts in pellets, like birds of prey, The » 
of moſt of the Genus are very ſhort ; yet the birds fly rapidly, arg 
with great ſtrength. It may be remarked, that throughout thi 
Genus, blue, in different ſhades, is the moſt predominant colou 
— The ſpecies found in the South Sea Iſlands are held in a kind 
of ſuperſtitious veneration by the natives of the places they ſeye. 
rally inhabit, perhaps on account of their being frequent]y ſcen 
flying about the morais, or burial-places. That which inhabin 
Otaheite, where it is called Erooro, is accounted particularly fi 
cred, and not allowed to be taken or killed. Sce Baxxis 
GEOGRAPHY, Page 56. 

The Iſpida, or common Kingsfiſher, is not much larger thun: 
ſwallow ; its ſhape is clumſy ; the bill diſproportionably long; i 
is two inches from the baſe to the tip ; the upper chap black, and 
the lower yellow. But the colour of this bird atones for its ine. 
legant form: the crown of the head and the coverts of the wi 
are of a deep blackiſh green, ſpotted with bright azure : the b. 
and tail are of the moſt reſplendent azure ; the whole under-(id: 
of the body is orange-coloured ; a broad mark of the ſame paſſa 
from the bill beyond the eyes ; beyond that is a large white ſpot; 
the tail is ſhort, and conſiſts of twelve feathers of a rich deey 
blue ; the feet are of a reddiſh yellow, and the three joints of 
the outmoſt toe adhere to the middle toe, while the inner toe 
adheres only by one. 

From the diminutive ſize, the ſlender ſhort legs, and the beau- 
tiful colours of this bird, no perſon would be led to ſuppoſe it one 
of the moſt rapacious little animals that ſkims the deep. Veri 
is for ever on the wing, and feeds on fiſh; which it takes in 
ſurpriſing quantities, when we conſider its fize and figure. ft 
takes its prey after the manner of the Oſprey, balancing itſelf u 
a certain diſtance above the water for a conſiderable ſpace, then 
darting into the deep, and ſeizing the fiſh with Inevitable cer- 
tainty, While it remains * in the air, in a bright day, 
wel umage exhibits a beautiful variety of the moſt dazzling and 
brilliant colours. This ſtriking attitude did not eſcape the notice 
of the ancients ; for Ibycus, as — by Athenæus, ſtyles theſe 
birds ae,, ravwortrregs's the ha cyons with expanded wings. lt 
makes its neſt in holes in the ſides of the elif, which it ſcoops 
to the depth of three feet and lays from five to nine gust 
moſt beautiful ſemi-tranſparent white, The female begins t % 
early in the ſeaſon, and excludes her Hrſt brovd about the begin- 
ning of April, The male, whoſe Rdelity exceeds even that of the 
turtle, brings het large proviſions of fim while the is thus ew 
ployed 4 and the, contrary to moſt other birds, Is found plump 
and Fat at that ſeuſon. The male that uſed to twitter befor 
this, now enters the neſt as quietly and as privately as poſſih)s 

he young 6968 are hatched at the expiration of £6 days ; Vit 
1 ts differ as well in thelt ee as In Hale beauty, 

pe ver has feen the neſt of the kingsNifher will Ubferwe f 
fArewed With the bones and feales of ißt! the fragiients of (1s 
fed of the owner and Its young: On the foundation ati by (hs 
Aer writers farmed other tales entteweſy +) 


td 4 and the poets, Indvuiging the powers of Imagination, ee 
— 4. ul th 10 0 of 10 70 TAR _ ws 16ů 
one, 44 there ef ave It in a tranquil (ha, 1 
by upp y the bl wih "web 7000 1 vey af A urbanen 
ect during the time of (hh uy ton | 1 had, at that 
55 pover boy the (vas ane hs winds | 4 mg bv the fl. 
wing Inflation from the Creek poet Theeeritus | 
4 bee th the waver, and ea lem the (bay 
vl the of | e 0 1 A — a he K tt ' 
ol Th bad enour'd by the Neto ial, Fawikth 


As the anelents have had thelr fables concerning this bird, C 
have the modern vulgar, It I's an opinion generally revel ved 
among them, that the flefh of the kingsfſher will not ebrrupt, 4) 
that It will even banifh all vermin. This has no better found 
tion than that which Is fald of Its always pointing, when hit 
up dead, with Its breaft to the north, The only truth which eg 


flefh Is utterhh 
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viſit to be eaten + While Its beautiful plumage preſerves its luſtre 
longer than that of any other A We Knee. 

This bitch bs found nut only In Hritaln, but throughout Kurape, 
Ada, and Area as ſpeelmens have been received frum buth 
China, Bengel, and 9 075 Helen alſo remates hls having met 
with it In Romania and lreeee and Serpoll notiees It as a bird 
of Carniola, Where he ſaye it remalns the whole year as In Eng: 
nd, NI. D\Aubenton has kept theſe birds for ſeveral months, by 
means of (mall ſh put Into bafons of water, on which they have 
ted; for on experiment they have refufed all other kinds of nouriſh 
ment, For repreſentation uf this bird, fee Plate IT, Genus 23; 
Above 39 (peeles of thefe birds have been deferibed by urni- 

I , 

% LOHYMY, or ALCHEMY, A kind of Chymiſtry, employed 
In the more ab(truſe reſearches of the art, The great abjects, or 
ends purſued by Alchymy, were 

1. Nhe making of gold, which Is attempted three different 
ways; by ſeparation, by maturation, and by tranſmutation; which 
laſſ is to be effeAed by means of what they call the Philoſopher's 
Stone, 2. An univerſal medicine, adequate to all diſeaſes, 3. 
An univerſal diſſolvent, or Alkaheſt. 4. An univerſal ferment ; or 
a matter, which being applied to any ſeed, ſhall increaſe its fecun- 
dity te infinity. See a Hiſtory of Alchymy, and its Principles, 
Kc. Dr. Lewis's Commerc. Philoſoph. Tech. p. 199, & ſeq 
and the Article Philoſopher's Stone. 

How far theſe may be accounted proper objects of ſtudy, the 
diſappointments, which all the praQtitioners in this art have met 
with, will readily certify; for after a ſucceſſion of labour and 
expence for many ages, and in different regions, not one of the 

retenders to this art has been able to make gold, or to produce 
any one medicine, di ſſolvent or ferment, capable of operating ef- 
ſectually on every body or ſubject. Yet we find the names of very 
earned men in the liſt of authors, who have eſpuuſed the ſtudy of 
Alchvmv ; and ſome of them vain enough to imagine the puſſibi- 
ny of diſcovering an univerſal. menſtruum. According to the 
received opinion of adepts in this pretended ſcience, nothing 
more is required than caſting a ſmall quantity of the powder 
of projeQion upon metals in infuſion, which will convert 
all the true mercurial part of metal into pure gold ; there be- 
ing no other requiſite for this wonder-working change, than 
to do that by art, which nature does in many years and ages; 
for as gold and lead but little differ in weight, there cannot be 
much in lead beſides —_— and gold ; conſequently, if any 
body could be found that would agitate all the parts of lead, fo as 
to burn all that is not mercury therein, having alſo ſulphur to fix 
the mercury ; the queſtion then is, Would not the maſs remain- 
ing be converted into pure gold? 

Such is the foundation for the opinion of the Philoſopher's 
Stone, which the Alchemiſts contend to he a moſt fixed concen- 
trated fire, which, as ſoon as it melts with any metal, does, by 
a magnetic virtue, immediately unite itſelf tu the mercurial body 
of the metal, volatizes and eleanſes off all that is impure therein, 
and leaves nothing but a maſs of pure gold. Upon this principle 
many have ſet out to try their fortunes in the Alchymiſt's furnace. 
Some have attempted the tranſmutation of the moſt imperfeR 
Int» perfect metals, both filver and gold, by ſeparation ; others 
by mdturation and real tranſmutatlon. Thoſe who * by 
the method of ſeparation, muſt ſuppoſe that all inferivr metals 
contain a quantity of gold more of leſs. For unless it evuſch be 
mache 17501 that ſuch a ſeparation was ever diſeyvered; and that 
the quantity of gvld Fepatated From the baſer metals was ſuffſeſent 
th deftay the expence of the operation, neither of Which can he 
_ there Lan be little vr no hopes of Waking gold by this 
metho 1 

The provefs by Waturation is no lefs Habſe to exception, No⸗ 
thing Wt Werewty eovlil be changed Inv gold by Waturationg be⸗ 
rave the prinelples uf all other Metals wot being ure WErewry 
Welt abyndant ere reges partielesy and the (Mall quantity 0 
Unterfr ones Which enter ino thelr eympulitivng eaniiut by 
pariied from it hy a dige, 

Mr. Chambers ty his Den urge ste an vplninn, that 
eld merewery be ones Purge of tis Ampel by Matura it 
Wight vaſtly be ehanged ee gli hevaule (Faye be) At Wang then 

4 heavy e golds A very (uperfietal reaſon | for weight Js wat 
he effvniial quality east se of that perfudt metal: tt mul 
WuMVs and malleable (qualities which have never beendifoave 
by the maturation of murewy; Hefldes, there Is another ww 
eſential quality the merevty (hould qual [ In lis Avene se bn 
the fre, We from the himigentty and equality of les parts, 
Which all have equal pores of Linterlees through which the Hery 
eepufeules And an ealy paſſage j and therefore cannot haſten Its 
fuſlon with the ſame fallt AA that of leſs perfect metals, where, 
through the obliquity and unequal poſition uf the pores, they meet 
with more refiftanee, 

The affalr of Monf. Langullle, an adept In this art, about the 
middle of the laft century, wil ſor ve to Iuſtrate and confirm this 
obſervation, "This gentleman piqued himfelf very highly on hav= 
in diſeavered the art of converting mereury Into gold by matu⸗ 
Fon but when his metal fo prepared was put Into the ervelble, 
he was fon eonvineed of hls error and preſurnption 1 for Its pores 

Ne, It. Vor, 1, 


not being in the fame paſlelon, nor at the fame equal diſtances, 
his Metal evaporated Into ſoak. 

The Alelymiſts in general ſvem to have the practice of real 
tranſmutation moſt at heart i and they fay this tranfmutatlon of 
metals Is ty be done by melting them in the fire, and by eafting a 
eertaln quony vf a powder, termed by them the Puwder of Pro- 
JeRion, Into the matter fuſed, whoſe effects they affert will be the 
ſame as Mentioned before F. fpecting the philufopher's Stone the 
praetieability of which aperation has never been proved by any ſel⸗ 
entifle prufeſſur more fully than by the late Ne, Price, as the fullaw= 
Ing extract from the Landon Review fur Octaber 1782 will evines, 


% Account of ſome experiments In mercury, filver and gold, 
% made at Guildford in May 1782, In the laboratory of 
« James Price, M. D. F. R. 8. 


We ſhall proceed to the experiments, ſeven in number, three 
of which were made-in the preſence of many great and reſpectable 
perſons, to whom the author appeals for the truth of his accounts z 
and the reſult of all theſe experiments was, the partial tranſmuta- 
tion of mercury into gold or filver, and of filver into gold. 

„The author informs us, that the perſons preſent at the firſt 
of theſe experiments were, the Rev. Mr. Anderſon, a clergyman 
reliding near Guildford, well verſed in experimental philoſophy, 
and ſtudious of its chymical branches; Captain Francis Groſe, a 
gentleman known in the chymical world by his reſearches and 
publications; Mr. Ruſſel, a magiſtrate of the place, and a perſon, 
from his technical employments, converſant with the appearance 
of the precious metals, well acquainted with the uſual operations 
on them, and with the methods employed by artiſts for aſcertain- 
ing their commercial value; and enſign D. Groſe. And theſe 
gentlemen ſeem, at the expreſs inſtance of the author, to have 
provided every inſtrument or ingredient ng ed in the proceſs, 
except the FOWDERK ITSELF, which poſſefied ſuch wonderful 
properties. Half an ounce of mercury, the principal ingredient, 
was bought by Capt. Groſe at an apothecary's in the town, and 
placed in a crucible brought by Mr. Ruſſel, on a flux, the ingre- 
dients of which were either brought or examined by the company, 
and the very mortar in which they were pounded — in- 
ſpected. Before the crucible was placed on the fire, half a grain 
of a deep red powder, furniſhed by the author, was weighed by 
Mr. Ruſſel, and added by Mr. Anderſon to the other ingredients. 
In about a quarter of an hour after the projection of this powder, 
and placing the crucible on the fire, it was oberved, * that though 
the crucible was now become red-hot, the mercury ſhewed no 
ſigns of evaporation, or even of boiling.” And the fire bein 
raiſed to a ſtrong glowing red, or white-red heat, a clean iron 
was dipped into the matter, and the ſcorize which adhered to the 
— being knocked off when cold, were found to be replete with 
mall globules of whitiſh metal, which the author repreſented as 
an immediate ſubſtance, between mercury and a more perfect 
metal,” 

© A ſmall quantity of borax, brought by Mr. Ruſſel, was now 
injected into the crucible ; and the matter kept in a ſtrong r d- 
white heat about a quarter of an hour; when th eueible being 
cooled and broke, a globule of yellow metal whs four at the 
bottom; which together with ſome ſmaller globules found in the 
ſeoriae, weighed Full ten grains. This metal was ſealed up in a 
phial ; and the next morning, in the preſence of the ſame come 
pany, and Captain Auſten, the large globule was hydrvſtatically 
examined, when its ſpecific gravity evtipared With water, was 
eſtimated ty be nearly im the ratio of 46 ts t: The glibuls, 
which Weighted nine rains and a quarter, Was then beat ty a 
thin pate, and examined, n the manner of artifts i by Mr. Ruf= 
ſel, why devlared it ty be as guod boch as the you old uf the ke⸗ 
ners aneh half the plate be 0 Went u Dr, Higglhtng he Was alt 
Wr vpininn that It was pure gal. 

i The guter mentions viher chymiral trials which were alt 
Wade, and eftablithed Its protence ty the chararter of wild: th 
the french and thin experiments & White pawdvr (4 Ner- "WW 
Weroweyy Which produces 4 White mate! the merewry y N quiet 
alter the ervelbls had aequired a red heat In the Farmer of Heſs 
experiments y but by the latter it accidentally began tv bull | when 
vw applying the white pawier, the ebvllifinn eech, any id wat 
tetufh, I the fourth and AR of theſs experiments. (ver 15 

ard ts be rannte by the projeciivn wtf 4 t quantity bf 
ls fed powder | and be funds on 6 regular Asta, W _—_ 

wee gold ty the quantity uf A h of the Julnt welght, In 

6 (\xth experiments made befure Mir Philip Nurton Clarks, the 

Me, Anderſon, Captain (ase, Dr. Spenes, Enſign Clivſe, 
and Mr. Hallamby, two ounces of uten er were rubbed with 
« drup of two of Vitrlolls ther, In a final mortar of Weg ⸗ 
wood's ware and barely a grain of the white powder was put tg 
It, and rubbed up with It for about three minutes. When the 
mereury was poured aut of the Mortar, It appeared to have a= 
quired a degree of fpif\tude, and to be full of lumps j on (raln= 
Ing It through a eleth, an amalgam of a pretty ſolid eonfiſtence 
remained, from which the unmixed mereury was expelled by the 
flame of a lamp directed by a bluw-pipe, as it lald on a na 
of ghareval i and the remainder was & bead of fine metal, which, 
on ſubſequent trials, appeared 1 be ſilver, The weight _ 
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bend was elghteen grains, and as much more was ſeparated from 
the ſtralned mereury 8s A ws ny '-* "owns grains of 
Iver; and the flver to the powderas 25 tot. 
n 10 On the axth of May, Lana Onſlow, King, and Palmerſton 
Sir Robert Barker; Str Pha N. Clarke, Bart, the Rev. O'Man- 
ning, H. Anderſon, G. Pullin, J. Robinſon, Clerks Ot. 
Spence, W. Mann Godfehall, Win, Smith, Wan. Godfchall, 
Un, eſgra, and Meſſrs, Gregory and Ruſſel, being preſent; the 
Nath experiment was made with the uſual precautions and Nthllar 
feceſs; and lver obtained In a MINE larger proportion; And the 
firſt experiment being ally again tried; with the variation of plae- 
Ing the mereury In a de preſſſon mare In Ni uf chareval and 
burns, pure gi was bbtalhed as before; The alithvr relates two 
other expertinients, mache before ſome of the ſame company, vn 4 
men larger feales in whith his White powder produced Atty 
times its weight of lver; and his red Powder fiaty Himes its 
weight in gold: and the prodiee of theſe enperiments as Well as 
fue of ne for iniery the wither Inforths us Have been prefented 
ty his maſeſſy. 

tt On Gadin this Very extraordirAry — it is diffieult 
t a veid falling nfs theſe cette, u hielt e author fays have been 
Illiberally entertained of the truth of the Fatt; yet the evidence 
js Wagueſtionalls, and the preeaurinns taken full as feern t pre: 
elude every pafſibilicy of deceit; Euuld it be pufſibly fu peed of 
a pentleman whoſe fituation in life ean by af means render him 
1 af attaining fame by indiret means? And, as the teſti: 
many of the fat muſt be admitted without enntroverſy, he very 
 reafunably aſks, By what arts of deceit can Merevry be prevented 
from boiling in red heat ? Or, when actually builing and evapn- 
rating; can f be almoſt inſtantaneouſly fixed 8 addition of a 
ſubſtance not above one 4Roth of its weight? On the whole, we 
might have flattered our(cl ves, in the courſe of reading this pub- 
lication, that many more experiments of the like kind would have 
been tried, and the facts have received the additional ſanctlon of 
ſome .learned public ſociety, if we had not unfortunately peruſed 
the introduction previous to the work; and, at the clole of it, 
found, to our great mortification, and to the diſappointment of 
the curious at large, the following — h : 

« The whole of the materials, ucing the extraordinary 
« change produced in the metal employed, was expended in per- 
« forming the proceſſes ; nor can the author furniſh himſelf with 
« a ſecond portion, but by a proceſs equally tedious and operoſe ; 
« whoſe eſtes he has recently experienced to be injurious to his 
« health, and of which he muſt therefore avoid a repetition,” 

« It appears that Dr. Price, the author of this pamphlet, was a 
Fellow of the Royal Society, and a phyſician of eminence at 
Guildford in Surry.” 

Theſe ſingular experiments, exhibited ſo repeatedly, and in 
the preſence of ſuch reſpectable characters, bore the appearance 
of plauſibility that the tranſmutation of metals was to be ob- 
tained, It had long before been tried by various ſcientific gen- 
tlemen without effe& ; but from the reſult of the above experi- 
ments it appeared to be at length accompliſhed, It is no wonder 
that ſo very ſingular a diſcovery ſhould have engaged the attention 
of the public at large, but in particular that auguſt body, the 
Royal Society, of which Dr. Price was a member. Theſe diſtin- 
guiſhed amateurs of ſcientific knowledge, deſirous of being ſatis- 
fied of the truth of what had been aſſerted by ocular demonſtra- 
tion, requeſted Dr. Price to repeat his experiments in the preſence 
of the general aſſembly that compoſe that body. This the doctor 
thought proper to decline; the conſequence of which was that the 
Society being determined to be ſatisfied, laid a peremptory in- 
junction on him that he ſhould — with their requeſt, or no 
leſs penalty, in caſe of refuſal, than that of being expelled. This 
mandate firuck the philoſopher to the quick ; his mind was agi- 
tated to a degree not to be diſpenſed with, and he ſunk beneath 
his burthen. Conſcious, no doubt, of the deception he had 
practiſed on ſo many reſ pectable characters, andapprehenſive that 
a diſcovery would be made ſhould he attempt a repetition before ſo 
diſcerning a body of people, at the ſame time refleQing on the 
irreparable odium that would infallibly fall on him in his expul- 
ſion from one of the moſt diſtinguiſhed ſocieties in the kingdom, 
he knew not what Rep to take ; till at length, determined not to 
outlive his ſhame, formed the dreadful reſolution of ter- 
minating his anxiety of mind by putting a period to his exiſt= 


ence, 
Notwithſtanding the foregoing elrcumſtances, the alchymiſts 
are ſo far from being diſcouraged, that they look for the ſeed of 
gol not only in baſe metals, but in plants, blood, hair, and even 
n the very cxcrements of divers animals with as little ſucceſs, 
Thus the eclebrated philoſopher the Hon. Mr. Boyle caught the 
credulous diſtemper : for he very gravely aſſerts, that the chalk, or 
earth, which was left at the bottom of an alemble, after a quan- 
tity had been diſtilled and re-diftilled two hundred times, might 
have been converted Into gold, This mighty change, no dou 
wis to be effected In the uſual way by the help of the Powder o 
Proſection but herein we are left to think for ourſelves, as the 
experimentaliſt makes no mention of the proceſs or performance 
of the operation, And, as before obſerved, this miraculous 
powder never was defined, or pretended to be acquired, by any of 


alkaheſt is formed of the words alkali and 
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the adepts In Alchymy z nor did any of the alchymiſts eve; 
ſume nig te the 4 by which the powder — 6 
dux unfortunate countryman ook mentioned, pr 


This art (although generally proftituted and miſapplied) iy yy 
to be finally rejected, or held In contempt; for the reaſons which 
we ſhall now deduce, and which will eorruborate the Juſtice 
theſe obſervations, notwithſtanding the many vbJeQlons that may 
be A pen vr oppoſed; to the whole of this ſyſtem, 

t. The artiſt; In his affiduous and Indefatigable labour to make 
gold; has frequently Rumbled upon ſpeelſſe remechles ur mec. 
eines, Which eure effeetually, and ſooner 8 eronle br ſame other 
dangerous malady; than « qulenleal of other preparation uſed hy 
vür anceſtors; A diſcovery well worth the moſt labottuus and er. 

Ave proveſs, and more to be prized than the ee uf the 

Hilofdphere Stune, which, eould it be found, would nl y ſet ve ty 

Fatify ehvetebuſneſs, avarice and ambition; thee of the Worſt pat. 

ens bur nature (8 prone to Indulge; Inaſhuch as they attend iis 1, 
the Hout of death, though the moſt rare eaft of lounge vVity lg he 
uf portion: But it does not appear that any of thafe hits have the 
deferved name of a panacea, bf WH verſal medielne; to eure all gir. 
eaſes; though this is fi 1 buaſted of by quarks, a 
ether (poſture, In all countries: 

a The wniverfal diffiilvent of Paraeelfisand Van Helinam ar 
arguments in favour of this fyſtem, „ There ſe (fay they) a 6x. 
i tain Auld in nature capable of redueing all fublunary bodice, i 
well linmagenenus as mixed, into their Firſt prineiple; of lg. 
i nal matter of which they are 288 i Of Into an unterm, 
equal, and portable liquor that will unite with water and the 
* juſces of nur bodies t retain its feminal virtues, and if mixe4 
« with itſelf again wil thereby be converted into pure elemen. 
« tary water," 

Van Helmont is poſitive that he was maſter of that noble men, 
firuum, and Mr, Boyle conceived ſuch an advantageous opiniun 
of it on his report, that he preferred it to the Philoſopher's — 
As he (Mr, Boyle) conceived there was not the abſurdity attendant 
on the notion of an univerſal ens thatreſol ved all bodies into their 
general ens; by freeing them of the heterogeneous particles they 
were wrapped in; and thereby reſtore them to their priſtine li. 
berty of directing themſelves, as there is to believe that at the 
ſame inſtant they are thus freed they acquire another form with. 
out the allowance of the leaſt moment for a new direction. 

3. No perſon can doubt but that all bodies proceed originally 
from a firſt matter, which was itſelf once in a fluid ſtate, whoſe 
particles, by the continual agitation and eompreſſion of the at. 
moſphere, the diverſity of their figures, and the occult quality 
which direct them to their different poles, have been concatc. 
nated together for the formation of thoſe different bodies, 

This menſtruum is called the Alkaheſt by the adepts in this (i. 
ence; the invention of which Van Helmont honours Pareclſus 
with, who has left the character of it.“ There is (ſays this 
author) the liquor alkaheſt, of — efficacy in preſerving the 
« liver, as alſo in curing hydropical and other diſeaſes ariſiijg from 
« diſorders of that part. If it has once conquered its like, it 
becomes ſuperior to all hepatic medicines, and though the liver 
« itſelf were broken and diſſolved, this medicine could fimply 
« ſupply its place.“ 

Yet neither Van Helmont, or Paracelſus, has done that juſtice 
to mankind as to tranſmit ſo valuable a medicine to poſterity, and 
perhaps the reaſon was, that they might have, in the courſe of 
their practice, great reaſon to doubt of that ſovercign power above 
aſcribed to it. Be that as it will, there is gr-at reaſon to doubt 
of its ſingular efficacy, as ſtated by Van Helmont, agreeable to 
the maxim, © he that proves too much is no evidence;“ ſo that 
to ſubſtitute the alkaheſt in the place or ſtead of a broken or diſ- 
ſolved liver, is as far an hyperbole in quackefy, as to pretend to 
reſtore a dead man to life by it. 

From the known practice of Paracelſus, he gave names to his 
remedies by reverſing their real orthography ; hence this word 

of, which is corruptly 
pronounced Alkal-eſt, or Alkaheſt ; conſequently the ſecret me- 
dicine is no other than the Alkaline Salt of Tartar volatilized, as 
Glauber very accurately defines, 

It is thus deſcribed by the elder Helmont : It is the higheſt 
ti and moſt ſucceſsful among ſalts, which having obtained the ſu- 
10 —— degree of ſimplicity, purity, and.ſubtilty, alone enjoys 
« the faculty of remaining unchanged and — by the ſu 
« ject it works upon, and of diſſolving the moſt ſtubborn and un- 
« tractable bodies, as ſtones, gerns, glaſs, earth, ſulphur, me- 
« tals, &. Into real ſalt equal in welght to the matter difſolved j 
« and this with as much eaſe as hot water diſſolves ſnow; an 
« by being ſeveral times cohobated with Paracelſus's ſul elreu- 
« jatum, this ſalt loſes all Its Axedneſs, and at length becomes 
4 gn in pid water, equal in quantity to the ſalt It was made 
« from,” 

Hence we may infer that Paracelſus and Van Helmont, what- 
ever deficiencies might be In their Alkaheſt, took water for the 
univerſal inſtrument of 1 and philoſophy 4 and earth for 
the unchingeable baſis of all th gs that fire was deſigned 3s 


thelr efficient cauſe g that ſeminal Impreſſions were lodged in the 


mechaniſm of the earth ; and that water by diſſolving and fer- 
meoentlag 
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; with the earth ns It does by means of fire, brings &v 
melting of from whenee probed the animal, vegetab 0, — 


vi) Kingdoms of nature. 
15 ori ind uy of Alehymy are much controverted, 


It regard ay he had to legend and tradition; It muſt be as old 
as the flood, But In effect, not one of the afelent poets, phils- 
(hers; of phyNelans; from Homer, tlll four hundred years after 
Cela, tention any fuch thing—-"The Art author who ſpeaks of 
Aeg gold, 1» Tomas the Pancpolſte, Who lived towards the 
Wn une of the Aſth century; 
Schr aferts; that the thenry of the Philofiphers Btöne Ja gell 
vered at large In the table of Hermes; and that the aneſent N 
tas were not ignorant of the — but deelified to pruſeeute ſt. 
ey did hot need 10 tranſmilte pole | they hatl ways of fe parat 
It from all Kids of bodies, From the very Mud of the Nile, an 
ſeones wf all kinds | However, he adde; theſe Feerets Were he vet 
Witten of publiflied, but confined to the royal famſſy, and handed 
uw Hh traditionally from father ts ſon; Kircher, Infiructed in all 
the feerets of ehy MINEY, Fe upon the whole, fully expofed the 
ariifives and poſtures of alehymiſts. For Further particulars on 
this fab ee, foe the By em of CHYMISFRY; eden, 
My. ate very properly Wee Alehymy from Shy⸗ 
miſty i and defines the Toriner I be #Fs fin are enjut n 
tee e, Wentirhy Medium dab Hut mendicare i and the 
lialiant have a proverby 1% // ate al ale pavers 8 
lice ue! 
12 beſt writers in Alehymy, according to the Judgment of 
has ve, are Qaber, Morienus, Ruger Hagan, Ripley, Raim, 
ully, Bern, count 'T'reviſanus, John and Ifans Hulan . 
divagius, Baſil Valentine; Artephius, Paragelſus, Itepwus hila- 
lethes, and Van Helmont, dee Petri Here, Bibliathoea Chy- 
mica, frve Catalogus Librorum Philaſaphicorum Hermoticarum, 
Par. 1654; amo. It contains an account of about 4000 writers, 
ALCOHOL, or Arcor, in Chymiſtry, the pureſt ſpirit of 
wine, raiſed, or reCtificd of repeated diſtillations, to its utmoſt 
ſubtilty and perfection. Ale 
tion of vegetable fermentation ; and, when brought to its higheſt 
degree of perfection, is the lighteſt fluid next to air ; perfectly 
tranſparent, very thin, moſt ſimple, totally inflammable, without 
roducing any ſmoke, or diffuſing any diſagreeable ſcent while it 
burning; is exceeding volatile, without leaving any faces : 
abſolutcly immutable in diſtillation, extremely expanſible by heat, 
very eaſily diſpoſed to ebullition by fire, of a very pleaſant ſmell, 
and of a particular grateful taſte, All the humours of the hu- 
man body that we are acquainted with, it coagulates in an in- 
ſtant, excepting the pure Water and urine: whilſt it hardens all 
the ſolid parts, and thus preſerves both from putrefaction, or 
ſpuntaneous colliquation, It preſerves the bodies of inſeQts, fiſh, 
birds, and other animals that are put into it, from corruption, or 
alteration, for ages, if cloſely ſtopped, With water, vinegar, any 
acid liquors, oils, and pure volatile alkaline ſalts, it ſuffers itſelf 
to be mixed, and that nearly of an equable mixture; gummy and 
refinous ſubſtances it diſſolves. So that we are acquainted with 
no liquid, produced either by nature, or by the art of chymiſtry, 
that is capable of being united with more bodies than Alcohol : 
but in a particular manner it proves an excellent vehicle for the 
ſpiritus rector of vegetables, which, by uniting with it, may be 
extracted from its proper body, retained, and applied to medicinal 
and other uſes. In the human body, by its ſmell, taſte, and va - 
pour, it wonderfully quickens, gratefully aſſects, and invigorates 
the animal, natural, and vital ſpirits, nerves, and brain. Flames 
fed by Alcohol of wine, though of the ſame bigneſs with other 
flames, cauſe different degrees of dilatation in metals. Since 


there are various, and ſometimes very yuh. > I which - 
0 


chymiſts, and other artificers, ſtand in need of the true and pureſt 
Alcohol, the leaſt remainder of water will render the operations 
unſucceſsful, 

The internal uſe of Alcohol is highly deſtruQtive to the animal 

me, as, among other inconveniences, it dries and contracts the 
nerves, and coagulates the juices. Alcohol, however, and fer- 
mented ſpirits in general, are of good ſervice externally applied, 
in many caſes, Thus, ſpirit of wine, eſpecially camphorated, is 
a Very good addition to fomentations wy to reſolve inflam- 
mations, whether external or internal. Pure Alcohol likewiſe, 
according to Buerhaave, is the beſt of ſtypties. According to 
Juncker, It is a combination of the acetous acid, phlogiſton, and 
Water ; buttheableſt chymiſts are not yet agreed as to the conſtituent 
principles of this Aluid, See the 7 Part lv. C, 3. Sect. 1. 

ALCOHOLIZATION, in Chymiſtry, the recti ffeation of a 
vinous ſpirit, This is otherwiſe called Alcolization. Alcollaa- 
tion, according to Starkey, denotes the circulation of @ volatile 
ſpirit on a fixed alkali, tiſl ſuch time as out of the two ariſes one 
neutral body, Wifferent from both the former, Alcoholation is 
one 10 of volatizing alkalle. 

ALCORAN, wy þ Koran, the Mahometan | 4 of re- 
velations, doAtrines and propheeles, of the pretend _ 
Muhomet, It is yulgarly called Alcoran f but the firſt ſyllable of 


Goran, of Al 
Atable word 


therefore the true orthography of the word Je 
Kiran, that le, the — 1 is derived from 


the word de nothing more than an article 4 the 4 and 


vhol is the moſt complete produc- . 
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baron, to read, and Ngnifies the reading, or what ought to be read 


Thus Mahomet gave |t this title by — of eu. Imita- 


ton of the Jews and ChriMlans, who call the Old and New Tef- 
tament Scripture 4 and the Bible, |, e. the Byok, 

Beſides this wag name, the Koran Is alſo honoured with 
ſeveral * uns common to other books of ſorſpture + as al 

tan, from the verh forata; ts divide; of iin nat, an the 

dhometan destens Tay, berauſe thoſe books are divided inte 
chapters ve ſections; of diMingutth between god and evil ; but 
in the ſame notſon th 
From the ſame fot, tr denote a feen of portion of (erlpture; 
Is alſu 6alled af 05, the valine; and K the t, by way 
of er(AeNnce, Which anſwers ts the % of the Greeks; and of 

(Arg he bn uten, Which name Is alto given to the Penta⸗ 
teuch and Ay 

The Kan is divided Into 114 larger portions of very unequal 
ſength Which we call eDaprers i but the Arablans / 7, In the 
fingular ſors j & Word Farely wed on any other gecafivn; and prez 
* WI 4 FOW; Offer, of a regular ſeries. Every chap: 
& is fubdivided inte fall portions of very unuſual length, which 
we emmunly call verſes, 

Heſſiſes thefe ynequal divifiens of chapter and verfe, the Maha- 
Mefans have divided their Koran into fixty equal partions. Name 
chapters have iwo or More tles, ggrafiuned by the differences 
vf the ens, fame of them having been revealed at Meera, and 
athers at Medina, the noting this difforence makes 4 part of the ti= 
tle: but the reader will obſerve, that feveral of the chapters are fald 
ia have been revealed partly at Meces and partly at Medina ; and 
as de there, it | i a diſpute among the commentators to 
which of the two places they belong. 

The Koran is uſually divided into thirty ſeftions, named /a, 
each of them generally twice the length of the former, and ſubdi- 
vided into four parts, Theſe diviſions are for the uſe of the readers 
of the Koran iu the royal temples, or in the adjoining chapels were 
the emperors and great men are interred. There are thirty of 
theſe readers belonging to every chypel, and each reads his ſee- 
tion every day; ſo that the whole Koran is read over once a diy. 
Next after the title, at the head of every chapter, except only the 
ninth, is prefixed th» following ſolemn form, by the M thometans 
called the Biſmollah, IN THE NAME OF THE MOST MERCIFUL 
Gop ; which form they conſtantly place at the beginning of all 
their books and writings in general, as a peculiar mark of diſtin- 
guiſhing eharacteriſtie of their religion, it being counted a ſort of 
impiety to omit it, The Jews, for the ſame purpoſe, make uſe of 
the form, In the name of the Lon b, or In the name of the great 
Gop ; and the eaſtern chriſtians that of, In the name of the Fa- 
ther, and of the Son, and of the Hey Ghoſt, But Mahomet pro- 
bably took this form, as he did many other things, from the Per- 
fian Magi, who uſed to begin their books in theſe words, Benam 
Vea dam bakſhaiſhgher dadar; that is In the name of the maſt mor- 
ciful juft God. 

There are twenty-nine chapters of the Koran, which have this 

culiarity, that they begin with certain letters of the alphabet, 
ome with a ſingle one, others with more. Theſe letters the Ma- 
hometans believe to be the peculiar marks of the Koran, and to 
conceal ſeveral profound myſteries ; the certain underſtanding of 
which, the more intelligent confeſs, has not been communicated 
to any mortal, their prophet only excepted. Notwithſtanding 
which, ſome will take the liberty of as at their meaning by 
that ſpecies of Cabala called by the Jews Notarikon, and ſuppoſe 
the letters to ſtand for as many words, expreſſing the names and 
attributes of God, his works, ordinafices, and decrees; and there- 
fore theſe myſteriousletters, as well as the verſes themſelves, ſeem 
in the Koran to be called ſigns. 

The Koran is univerſally allowed to be written with the ut- 
moſt elegance and purity of language, in the dialect of the tribe of 
Korciſh, the moſt noble and polite of all the Arabians, but with 
ſome mixture, though very rarely, of other dialects. It is con- 
feſſedly the ſtandard of the Arabic tongue, and, as the more or- 
thodox believe, and are taught by the book itſelf, — 
any human pen (though ſome ſectarles have been of another opl- 
nion), and therefore inſiſted on as a permanent miracle, greater 
than that of railing the dead, and alone ſufficient to convince the 
world of its divine original. And to this miracle did Mahomet 
himſelf chiefly appeal fr the confirmation of his miſſion, publicly 
challenging the moſt eloquent men in Arabia, which was at that 
time ſtocked with thouſands whoſe ſole ſtudy and ambition It was 
to excel in elegance of ſtyle and compoſition,to produce even a 
lingls chapter that might be compared with it. 

the compoſitionand arrangement of worde, however, admit 
of infinite varieties, It can never be 2 ſaid that any one is 
the beſt poſſible, In fact, Hammah Benahmed wrote à book 
againſt the Alcoran with at leuſt equal elegance z and Moſelems 
another, which even ſurpaſſed it, and a defection of a 
grout part of the Mufſulmen, 

o the pomp and harmony of ex ſome aſcribe all the 
force and effect of the Alcorany which they conſider as a fort of 
muſic, equally fitted with other ſpecies of that art to raviſh and 
ama 0 In this, Mahumet ſucceeded fo well, and fo firangely 
eaptivated the minds of his audience, that ſeveral of his oppo« 


at the Jews uſe the word peret; or pirbgy | 
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nents thouoht it the effect of witchcraft and enchantment, as he 
himſelf complains. Others have attributed the effect of the Al- 
coranto the frequent mention of rewards and pur iſhments; heaven 
ard hell occurring almoſt in every page, Some ſuppoſe, that the 
ſenſnl pleaſures of paradiſe, ſo frequently ſet before imaginations 
of the readers of the Alcoran, were What chiefly bewitched them; 
thogh, with regard to theſe, there is a preat diſpute whether 
thev art to be underſlo0d literally or ſpiritually, Several have 
even allegorized the whole book, 

The general deſign of the Kocan was to unite the profeſſors of 
the three different religions, then followed in the e coun- 
try of Arabla (who for the moſt part lived promiſeuouſly, and 
wandered without guides, the far preater number being idolaters, 
and the ref! Jews and Chriſtians moſtly of erroneous and hetero- 
dx belief), In the knowledge and worſhip of one God, under 
the fan&tlon of certain laws, and the outward fans of ceremonies 

iv of anclent and partly of novel Inſlitution, enforced by the 
gonlideration of rewards and puniſhments both temporal and eter= 
nal 4 and to bring them all to the obedience of Mahomet, as the 
prophet and ambaſſiulor of God, who, after the repeated man- 
tone, promiſes, and threats, of former ages, was at laſt to efta- 

Iſh une propugate God's religion on earth, and t be neknow- 
edged chief pant fplritual matters, as well as ſupreme privee 
I temporal, The great delle then of the Koran, de the unſty 
of Cid, to tee which polyt Mahomet pretended was the ehlef 
end of hls million 4 It belng Jald down by Him as « fundamental 
truth that there never was; nor ever can be; tote than one 
true utile re igen sor, though the partſeuſar laws bt er- 
tones aft vily ter pritaty; an 17 th alteration; feet. 
Sing ti the alete ANeevion; vet the fußſtanee of It being eternal 
trüth de Hot Viable to ese, bit enitifvies Hithitably the kane, 
Aua he ag that, Whenever this religith became Heglebler 
r ef Hiiptect TH efficiitlale, ted had the grndiefs ts tr - (FOE Afi 
cn Ill Wit keen by *. Flite, of WhUh 

(ifs and fete wets the molt ON agiithied; HY) the ee 
of Malwwmer, Who ts thelt (hal; and wo wiher ty be wor ed a Viet 
him The more Effe 14 10 ene key hearken ty Kin, 
70% part if ie K Te eee Th Eelatling e#anples of dread: 

Wa pyniflhiments fiirmerly inflicted hy e thatfe who keſe og 
and abvled lis metfenger 3 feveral of which Aories, ve fee ei 
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ments, hyt many mare from the apreryphal hooks and actes 
v1 the 15 and Chrifflans of hate ages, (et vip n the Koran 48 

wuths Ih ata e ily (eripfiires Wn he Jews and Cu 
ans ate charged with having altered t and; Indeed; few of eme 
| tho telations of elretimſtances In the Koran were Invented þ 
ſahiget; as 1s generally fab eil, It ben palſy to trace this 
| 1 ble 
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the ej: baf, WI begged of the 11 0 Ahfeſ a mare ample en 
ieee 15 age; teceſ ved i ! efllupin terms : Week 
t him wha 1 hee 10 give ih Him who takes From thee, pat- 
ain him w ee ge 1 fur 100 will h ve you plant in Four 
„ ſouls the foots Of his ehe perfeelions:” It is 5 ty ſee that 
this commentary is enpled from the che Ih feli the ne⸗ 
befflty of K ving themes; thoiigh Fequently Ineuledted in the 
Aleorany is of a later date among the Mahuthetars than among 
the Celgene! Among thoſe latter, than among the heatheris 3 
fd i he traced originally among the Jews: Bee Kxonvs 
Assi, 44 f. Hut if Matters not fb Much who had It Heft, as 
who obſerves it beſt, The ealiph Aaffan, fin of Hall, being at 
table, a flave unfortunately let Fall a difh of meat recking hot, 
whieh fralded him ſeverely: The flave fell on his knees, 9 — 
fing theſe words of the Aleoran, © Paradife is for thefe who re: 
rain their anger.” | am not angry With thee, anfwered the a: 
liph. „ And for thofs who forgive offences againſt them,“ eon- 
tinu*d the flave, 4 | forgive thee thine," replies the caliph. i But 
above all, for thafe who return good for evil,” adds the fave, tt ] 
fer thee at liberty, rejoined the ealiph ; and | give thee ten dinars,” 

here are alſo a great number of oeeafſonal paſſages in the Al- 
eoran, relating only ta particular emergencies, For this advan- 
tage Mahomet had in the piecemeal methad of receiving his re- 
velation, that whenever he happened to be perplexed and gra- 
velled with any thing, he had a certain reſource in ſome new 
morſel of revelation, It was an admirable contrivance of his, to 
bring down the whole Alkoran at once, only to the loweſt hea- 
ven, not to earth; fince had the whole been publiſhed at once, | 


innumerable objeAions would have been made, which It would 
have been impoſſible for him to ſolve ; but as he aſſerted to hang 
received it by parcels, as God ſaw fit they ſhould be publiſhed 
for the converſion of the people, he had a ſure 1 to anſwer all 
emergencies, and to extricate himſelf with honour from any dif. 
eulty which might occur. It is the general and orthodox belief 
among the — oions, that the Koran is of divine original 
nay, that It is eternal and unereated, remaining, as ſome exprecy 
it, in the very eſſence of Godt that the firſt tranſcript has — 
from everlaſting by God's throne, written on a table of vaſt big. 
neſs, called the preſerved table, In which are alſo recorded the 
divine decrecs paſt and future that a copy from this table, in 
one volume on paper, was by the miniſtry of the angel Gable 
ſent down to the loweſt heaven, In the mouth of Ramadan, on 
the night of petver : from whenee Gabriel revealed It to Mat, 
met by parcels, ſome at Mecca, and ſome at Medina, at differect 
times, during the (pace of 23 years, 8s the exigencey of affales to. 
quired | avi him, however, the conſolation to ſhew him the 
whole (Which they tell us was boind In Ik; and adorned with 
gold and previous finnes of paradiſe) once 4-year 4 but In the fag 
ear of his Alte he had the Favor to fee It twite, 1 hey (ay, thit 
* chapters were dell vered entire, the moſt part belng revealed 
plecement, and written down from time to thme by the prophi-+s 
Amandbenſſe In (uch 8 part of ſych and furl a eVapter; till they 
were completed; ner to the directions of the angel; The 
fIrlt patcef that was revented Is generally agrebd to have been the 
rſt five verſes of the gbth ehapter, Aﬀter the Hew-tevenled pf, 
ay hat been from the proprigt's mouth taken down th wilting 
y lde ſerie; Hey Were pl led tn his followers ; fevers! of 
whit tk copies for 100 private uſe, by the Far renter hum— 
het (it them by heart, Thi originals; WHEN tetyrhed; Wert Fut 
Ee ew & ehelt; uber ring hy offer of kme; fot Which 
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mt the palim:leaves and think on Which they had been written, 
and which we p hep! herween two boards of evers, hüt alli from 
the maths 0 fygh as had gotten them by heath, And this 
ranfeript; when eg Ne he gammitted ie the eiae of 
laſh the daughter of Omar; ane of the WW widaws, From 
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1 that, j JEFEVEr | 
100 weite if v if 4] Wert of the Kureſſſ in Al x / Was a} 
tt delivered; * 15 p11 af when male; Wer erfed in the 
ve i provinees of the eh fe Hh e (1d (Res hütnt and (i 

felled; Thigh many thi Wis Ih alſa's enpy were enrtefed 

he abovetnertloned reviſers; yet 70 few varinis feadings ij 
peeve; Th Ale; the brook uf mo enter 1s held in the highs 
eſteem and feverence among the Muffel en, They dare ht ( 
mueh as touch the Alcorar Without being Art waſhed, of legally 

WIRE) j te prevent Which, an Inſcription is put of the ever of 
abel, Let hen, tech But they who are lean This read With gent 
kate and Feſpedt j being never held below the girdle: They (wear 
by it take 6mens From it oh all weighty oecalions; carry If with 
them tg war } writs fentenees of it on their banners j advra it 
with gold and precious fiones {and knowingly fuffer it not tu bs 
in the —＋ of 7 of a different — — dome fay, that it 
Is puniſhable even with death, in a Chriſtian, te toyeh It j others, 
that the veneration of the Muffe|men leads them to eandemn ths 
tranſlating It info any other language as a profanation: but the(s 
feem to be augravations. The Mahomerans have taken cars 10 
have their feripture tranſlated into the Perfian, the Javan, the 
Malayan, and other languages; though, out of reſpect to the 
original, theſe verſions are generally, if not always, inter⸗ 
lineated, 

Comparative View of Chriflianity and Mahemetaniſm, 
„ By the adyocates of Mahometaniſm the Koran, as already 

obſerved, has always been held forth as the greateſt of miracles, 


and equally ſtupendous with the act of railing the dead, The 
miracles 


r _ on, oO. es. er. eee ee -a; --. 


miracles of Moſes and Jeſus, they ſay, were tranſient and tempo- 
rary ; but that of the Koran is permanent and perpetual ; and 
therefore far ſurpaſſes all the miraculous events of preceding 
We will not detract from the real merit of the Koran wea ow 
it to be generally elegant, and often ſublime : but, at the ſame 
time, we reject, with diſdain, its arrogant pretence to any thing 
ſupernatural f all the real excellence of the work being eaſily ro- 
ferable to natural and viſible cauſes. 
« In the language of Arabla, à language extremely loved and 
al ntly cultivated by the — to whom it was vernacular, 
homet found advantages which were never enjoved by any 
— or ſucceeding Impoſtor. It . not the eye of a 
pil her to diſcover In —1 ſoll and country a A of 
inal pt Ide + and If we look back for miny ages on the hiſtory 
of tho Anablans we ſhall eaſlly 1 that pride among them 
invariably to have — In the knowledge and Improvement 
of hel natlve language. 'The Arable, which has been Juſtly 
efteemed the moſt coplous of the Eaſtern wage ves 4 which had ex- 
{ed from the remoteſt antiquity z which had been embelliſh-d by 
nyumberleſs poets, and refined y the conflant exerniſe of the na- 
{ves was the moſt ſuereſsfuf ſuſtrument which Malnimet em- 
— in planting hie new religion among them, Admimbly 
adapted by Its * armenmy, ang by Its endleſs varlety th 
wr" alnt Wer un, and ty purſus the r In Its 
irate Mgt It been me In the ande of Maliomet an Irre- 
4 — 6 blind the Judgment, and ty exptl vaty the fancy of 
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pt of iy Wlesy (ee med muſt At 0 "he of that me by 
hieh had g IVon ( ty ſangrant ny Kufen, there fue 
came natufaſiy and hevelfurily the 10% uf taſtes; With a las 
Wage thus hallowed In their \indglhnations, they Were the well 
eh either t difpute Its elegance oe (prove Its ftrust ure. 
u feeding ages, the additional fandtion of antiquity pre: 
feriptivny was glven t6 theſs earmpeſitions which theit her d 
Acre i and while the belief of its divine orf — uy AYES 
that admiration, which has thus become the teft and the duty "of 
the Ae, 649 geſther be altered gor aim fate 
When there fore we panes theſs peeuliar advantages of 
9fan, we have ng Feaſen to be furprifed at the admiration in 
„ Mo * held, But if, defeending ts a more minute A 
we eanfider its perpetual jneonfiſtenes and abſurdity 
— oy 1 have eaufe for aſtonfſhment at that weakneſs 1 
humanity which eguld ever have received fuch compoſſtions as 
the work of the Deity 
Phe firſt praiſe of all the productions of genius, is inv wn | | 
that qualiiy of the . 7 which, by the extent and quickneſs of 
its views, Ah. capable of the largeſt conceptions, and of forming 
new combinations of objects the moſt diſtant and unuſual, But 
the K ran bears little impreſſion of this tranſcendent character, 


Its materials are wholly borrowed from the Jewiſh and Chriſtian 
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ſorlptures, from the Talmudical legends and apoery al goſpel 
— in the Eaſt, and — x the trad — ee , 
which abounded in Arabla, The — collected from t 
ſeveral ſources are here heaped her, with perpetual a 
— — repetitions, without any ſettled principle of v . eon- 
on. 
« After a great part of the life of Mahomet had been ſpent In 


1 meditation on the ſyſtem he was about to eſtabliſh, 


chapters were dealt out flywly and ſeparately during the long 

_ of 23 years, Yet thus defeRive In its ſtructure, and no 

{s exceptiunable in Its doftrines, was the work which Mahomet 
4 to his followers as the oracles of God, 

The moſt prominent feature In the Koran, that polnt of er- 
antiques in which the partlalſty of Its admirers has aver delighted 
to view It, Is the ſublime notion It generally Impreſſes of the na- 
ture and attributes of God. If Its wuthor had really derived theſe 
Juſt evnceptlons from the Inſpiration of that Belng whom they 
attempt to deſer{be, they would not have been ſurrounded, 46 they 
now are, un every fide, with error and abſurdity. But It might 
vallly be proved; that whatever It Juſtly defines of the divine at- 
tributes, was borrower from our holy (erlpture | whleh even From 
U. Art promulgation; but efpeetally from the enmpletion of the 

w Teſtament; has extended the views and enlightened the un- 
rende of mant neh and this Flurnifhed ther with arme, 
which have toy often been Ie betually turnech agaiiit HfelF by ity 
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whenes it was borrowed, t He that keepeth Ifraef, (hall neither 
ſlumber nor fleep:.* Pat: eu, h Wil if we compare it with 


that other paſſage of the fame infpired Pfalmift, all its boaſted 
randeuf is at hee ebfeured, and left in the blaze 1 4. greater 
ght. * O my God, take me not away in the mißt of my y days 
thy years are throughout all generations: Of old haft they (ai 
the foundations of the earth and the heavens are the work of 
thy hands, They ſhall periſh, but tau (halt endure f yer all of 
them ſhall wax old, as doth a garment j As A veſture. alt thou 
ehange them, and they h hall be changed; but thau art the fame, 
and thy years ſhall not fall.“ The Koran, therefore, upon a re- 
woſpedtive view of theſe ſeveral circumſtances, far from ſupport- 
its arrogant claim to a ſupernatural work, finks below the le- 
" of many campeſitions con ſe ſſedly of human original ; and ſtill 
lower does it fall in our eſtimation, when compared with that 
pure and perfect pattern which we juſtly admire in the ſcriptures 
ofetruth, It is therefore * * y apparent, that no mirache 
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either was externally performed for the ſupport, or is inter- 
nally Involved in the compoſition, of the Mahometan tevela- 


N. 

ALCORANIS TS, among Mahometans, thofe who adhere 
firily to the letter of text of the Alcoran, from an opinion of its 
ultimate fuffieleney and perfection. The Perſians are generally 
 AlcoraniNts, as — the Aleoran alone for their rule of falth. 

The Turks, 'Tartars, Arabs, Ke, beſides the Aleoran, admit a 
multitude of traditions. 'T'he Aleoranifts, among Mahometans, 
amount to much the fame 2 the textuaries among the Jews, 
The Aleoranifts ean find nothing excellent out of the Alvoran | 
are enemies of philoſuphers, metaphyſielans, and feholaſtle wrl- 
ters, With them the Alcoran is every — 

ALDERMAN, in the Engliſh Polity, an aſſociate tothe mayor, 
or elvil magiſtrate, of a elty or town, for the better adminiſtra» 
tion of his office, The er Necker are an order of magiſtrates, in 
our cities, and moſt of the municipal, or Incorporate towns, who 
ſurm a kind of council, and regulate things relating to the policy of 
the place, They ſometimes alſo take cognizance of civil and erl- 
minal matters ; but that very rarely, and only in certain caſes, 
Their number is not limited z but in ſome places is more, in ſome 
leſs, from {ix to twenty-ſix, Out of theſe are annually elected 
the mayor, or chief magiſtrates, of places ; who, at the expira- 
tion of their mayoralty, return again into the body of the a/dermen 
whoſe delegates they were before, The twenty-ſix a/dermen of 
London preſide over the twenty-ſix wards of tho city. When one 
of them dies or reſigns, the wardmote chuſe a ſucceſſor, who is 
admitted, and ſworn into office, by the lord-mayor and court of 
aldermen, All the aldermen are juſtices of the peace, by a char- 
ter of 15 Geo, II. The aldermen of London, &c. are exempted 
from ſerving inferior offices ; nor ſhall they be put upon aſſizes, 
or ſerve on juries, ſo long as they continue to be al/dermen. 
2 Cro. 585, | 

ALE, a fermented liquor obtained from an infuſion of malt, 
and differing from beer chiefly in having a leſs proportion of hops. 
(See BxewixG). This liquor, (the natural ſubſtitute of wine 
in ſuch countries as could not produce the grape), was originally 
made in Egypt, the firſt planted kingdom, on the diſperſion from 
the eaſt, that was ſuppoſed unable to produce grapes. And, 
as the Noachian colonies pierced further into the weſt, they found, 
or thought they found, the ſame defect, and ſupplied it in the ſame 
manner. Thus the natives of Spain, the inhabitants of France, 
and the aborigines of Britain, all uſed an infuſion of barley for 
their ordinary liquor : and it was called by the various names of 
Celia and Ceria in the firſt country, Cereviſia in the ſecond, 
and Curmi in the laſt; all literally importing only the firing 
water. 

All the ſeveral nations (ſays Pliny) who inhabit the weſt of 
Europe, have a liquor with which they intoxicate themſelves, 
made of corn and water. The manner of making this liquor is 
- ſomewhat different in Gaul, Spain, and other countries, and is 
called by many various names; but its nature and properties are 
every where the ſame. The people of Spain, in particular, brew 
this liquor ſo well, that it will keep good a long time. So ex- 
quiſite is the cunning of mankind, in gratifying their vicious ap- 
petites, that they have thus invented a method to make water it- 
ſelf intoxicate.” The method in which the ancicnt Britons, and 
other Celtic nations, made their ale, is thus deſcribed by Iſidorus, 
and Oroſius. The grain is ſteeped in water and made to ger- 
minate, by which its ſpirits areexcited and ſet at liberty; it is then 
dried and ground ; 1 which it is infuſed in a certain quantity 
of water ; which being fermented, becomes a pleaſant, warming, 
ſtrengthening, and intoxicating liquor.” This ale was moſt 
— 11 made of barley; but ſometimes of wheat, oats, and 
millet. 

Anciently the Welch and Scots had alſo two kinds of ale, 
called common ale and ſpiced ale; and their value was thus aſcer- 
"tained by law: If a farmer hath no mead, he ſhall pay two caſks 
of ſpiced ale, or four caſks of common ale, for one caſk of mead.” 
By this law, a caſk of ſpiced ale, nine palms in height, and 18 
palms in diameter, was valued at a ſum of money equal in effi- 
cacy to 71. 108. of our preſent money; and a caſk of common 
ale, of the ſame dimenſions, at a ſum equal to 41. 158, This 
is a ſufficient proof, that even common ale in this period was an 
article of luxury among the Welch, which could only be obtained 
by the great and opulent, Wine ſeems to have heen quite un- 
known even to the kings of Wales, in this period, as it is not ſo 
much as once mentioned in their laws ; though Giraldus Cam- 

brenſis, who flouriſhed about a century after the conqueſt, ne- 
quaints us, that there was a vineyard in his time at Maenarper, 
near Pembroke, in South Wales. 

Ale was the favourite liquor of the Anglo-Saxons and Danes, 
as it had been of their anceſtors the ancient Germans, Before 
thelr converſion to Chriſtianity, they belleved that drinking 
large and frequent draughts of ale was one of the chlef fellcl- 
= . thoſe herves enjoyed who were admitted into the hall 

n. 


There are various forts of ale known in Britaln = 

pale nnd brown 4 the former le brewed from malt flig tly dried ; 

and I eſteemed more viſeld than the latter, which 1s made from 
l 


ALC 


malt more highly dried of roaſted, Pale ale brewed with hart 


waters, as thoſe of ſprings and wells, is Judged the moſt whole. 
ſore, in regard the mineral particles ted to prevent the eohe. 
flons of thoſe drawn from the grain, and enable ” to paſs thy 
proper ſecretions the better! ſofter waters, as thoſe of rivers, ang 
raln, ſeem better fulted to draw out the ſubſlance of high: dri64 
malts, which retaln many [ngenious partleles, beſt abfirbed Ins 
(month vehlele. In Staffordihire, they have a Ceeret of Hing als 
In a very ſhort time, Plot eonJeRtures It to be done by adding 
alum, or Vinegar, in the working: 

Ale | prepared various ways, and of various Ingredients, as of 
whent, rye, millet, oats, barley, the berries of the quick-hegn, 
Ke, Nome have found that the jules which bleeds from the birch 
or ſyes more Is of great uſe on this evaſion, applied Inſtead uf 
water, It makes one buſhel of malt gu as far as four In the cums 
mon way, 

A1L.k-COMMEKR, an officer In the elty of London, whoſe buſlnely 
js to inſpect the meaſures of the public houſes, There are four 
— them: and they are choſen by the common-hall of the 
city, 

AW Houſer muſt be licenſed by juſtices of the peace, who 
take recognizunces of the perſons licenſed, and of their ſuretles, 
viz. 10l. each, that they will not ſuffer unlawful gaming, nor 
other diſorderly practices in their houſes, Every perſon, excepting 
thoſe who ſell ale in fairs, negleQing to procure a licence, is lia. 
ble to a — of 408. for the firſt oftence, 41, forthe ſecond, and 
61, for the third, with all coſts. The licence is granted on the 
firſt of September, or within twenty days after, at a general meet. 
ing of — for the diviſion to which he belongs, upon bis 
producing a certificate to his character, unleſs, by living in a ci 
or town- corporate, this laſt circumſtance is diſpenſed with, and 
continues in force for one year only, Ale-houſe keepers, ſelling 
ale ſhort meaſure, are liable to a penalty not exceeding 40s. and 
not leſs than 108. and likewiſe to a fine of 10s. for permitting 
tippling, &c, 

ALEXANDRIAN Copy, is a manuſcript, conſiſting ot four 
volumes, in a large quarto ſize, which contain the whole Bible 
in Greek, including the Old and New Teſtament, with the Apo- 
crypha, and ſome ſmaller pieces, but not quite complete, This 
manuſcript is now preſerved in the Britiſh Muſeum. It was ſent 
as a preſent toKing Charles I. from Cyrillus Lucaris, patriarch 
of Conſtantinople, by Sir Thomas Rowe, ambaſſador from Eng- 
land to the Grand Signior, about the year 1628. Cyrillus brought 
it with him from Alexandria, where, probable, it was written, 
In a ſchedule annexed to it, he gives this account: that it was 

written, as tradition informed them, by Thecla, a noble Egyp- 
tian lady, about thirteen hundred years ago, not long after the 
council of Nice. But this high antiquity, and the authority of 
the tradition to which the patriarch refers, have been diſputed ; 
nor are the moſt accurate biblical writers agreed about its age. 

Grabe thinks that it might have been written before the end of 
the fourth century ; others are of opinion, that it was not written 
till near the end of the fifth century, or ſomewhat later. Thoſe 
who are deſirous of further information concerning it, may con- 
ſult the Prolegomena of Mills, Wetſtein, and Grabe. 

ALEXIPHARMIC, in medicine, expreſſes that property 
which a remedy, either ſimple or compound, hath to reſiſt or de- 
ſtroy every thing of a poiſonous or malignant nature. The word is 
derived from ag, arceo, I expel, and Faguany, priſon. 

Alexipharmic medicines, in general, contain a great number of 
volatile parts, and ſuch as render the maſs of blood fluid. The 
greateſt part of them are aromatic and pungent to the taſte, A- 
mong the reſt, it is true, there are ſome acid plants and juices ; but 
theſe are only reckoned in the number, on account of their uſe in 
malignant and colliquative fevers. Alexipharmics chiefly act 
exciting, or increaſing a diaphoreſis or perſpiration z by whi 
the noxious matter is thrown off. See SUpoR1FIC, 

Alexipharmics, whether ſimple or compound, are alſoeſteemed 
preſervatives againſt malignant and peſtilential fevers: but they 
are to be uſed with caution ; ſome of them being only proper in 
condenſations, and others only in colliquations of the blood. It 
is dangerous to adminiſter alexipharmics to you ople of ple- 
thoric habits, without previous evacuations ; — Sellas adviſes 
only to promote a ſweat, when the marks of one approaching 
are evident, | L 

Alexipharmics are deemed proper correctors of Opium, when 
it produces ſickneſs, nauſeas, &c, They are alſo ſerviceable in 


| thoſe diſeaſes which proceed from external cold, and obſtructed 


perſpiration ; as catarrhs, rheumatiſms, fluxes, coughs, and glan- 
dular tumours. Alexipharmics make a large claſs of medicines; 
but the principal ones are theſe : 1, Ofthe animal kingdom, hartſ. 
horn, bezoars, and the bones and teeth of different animals. 2. 
the vegetable kingdom, the leaves and flowers of all the aromatic 
wm. er ſuch as are umbelliferous. 3. Of the mineral 
Ingdom, the different preparations of antimony, the dulcified 
ſpirit of vitriol with alcohol, | 
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A NEW SYSTEM OF ALGEBRA; 


INTRODUCTION, 


LOKBRA Is one of the prinelpal of fundamental branches 

A of mathematieal learning, and as In alphabetical order it 

makes the Arſt mathematleal ſyſtem In this work, we ſhall here 
ive « ſhort account of Mathemmaties In general, 

6 Mathematles comprehend all thuſe arts and ſelences which treat 

ofnumbers and magnitude, and are dlftinguiſhed under twogeneral 

Is 'Thatpart which relates to numbers only, Is called Arith- 
qelle and that which regards magnitude, whether it be with 
reſpedt to length, breadth, depth, motion, furce, &., comes under 

the deſorption of Cleometry: 

Alo Mathematles are elther pure or mixed, 
ply #p lied In Inveſtigating and demonſtrating the 
abſtract numbers and magnitudes of all farts f and neo, when 
applied to partieular ſubſecte, as Aſtronomy, Qeayraphy, ptics, 
Mechanics, Hydroftativs, Fortification, Navigation,Cunnery,&e, 

In every age and country, where learning has prevalled, tho 
U le Sciences have been eſteemed as poſſoſſing the moſt 
extenſive and valuable ſhare of human knowledge, 

By Mathematics we are Inſtructed in the purſult of truth, 
which alone is the object of knowledge, and evidence is the cer- 
tain mark or criterion of truth; and this conſiſts in the percep- 
tion of the agreement or diſagreement of ideas formed in the 
mind by things natural, according as they themſelves agree or dis- 

with each other, 

Truth is one, ſimple, uniform, invariable thing; always 
conſiſtent with itſelf, and wants. nothing to commend it but its 
own native evidence ; while its oppoſite falſhood, is infinitely 
various, inconſiſtent, and eontradictory. As truth is what all ju- 
dicious men admire ; and error, what every one hates, that is not 
blinded, or biaſſed by ſelf-intereſt ; ſo the Mathematician finds it 
neceſſary to be cautious not to aſſent to the verity of any pre- 
miſes, propoſition, or concluſion, which may attend his enquiries, 
unleſs the ſame ſhall ſtamp a full and certain conviction in his 
mind by the force of undeniable evidence, It is evidence alone 
that can gain his aſſent, or remove his doubts ; and when that 
appears, his mind is charmed ; and, having accompliſhed his 
wiſhes, he defires nothing further. In Mathematics, truth - 
pears eminently conſpicuous, and ſhines in its greateſt luſtre. In 
other ſciences it is either ſelf-evident (which & gown the pleaſure 
it would otherwiſe contribute to the mind) or elſe it ſo faintly 
appears under obſcurity, that falſhood is — obtruded in 
lieu thereof; and even truth alone viewed through ſuch a gloomy 
medium, will hardly be known as ſuch; the mind will remain 
unſatisfied, and be left in doubts, conjectures, and uncertainties. 
From this conſideration, and the great utility of the Mathematics, 
we may eſtimate how much they are ſuperior to every other ſpe- 
cies of human knowledge. 

The manner in which Mathematicians proceed is, by firſt lay- 
ing down as a foundation, certain evident principles, or ſuch as 
cannot be denied, and from theſe making a gradual progreſs by 
ſteps ſo eonnected or linked with each other, and diſpoſed in ſuch 
order, as will enable the underſtanding to perceive their connec- 
tion and agreement, and by that means infallibly lead to a true 
concluſion ; for all the parts being as it were locked together by 
truth, the laſt reſult, though derived from a proceſs of whatever 
'ergth, muſt be equally true. 

y this method, aſſiſted by ſuitable obſervations, Mathemati- 
cians have penetrated into the depths of knowledge, and as it 
were into the very receſſes of nature; and have made ſuch extra- 
ordinary and unexpected diſcoveries, as have excited the admita- 
tion of the world, and filled it with aſtoniſhment. | 

All that beautiful analogy, and that harmonious eonnection and 
conſiſtency, which conſtitutes the quinteſſence of the Mathema- 
tical Sciences, is loſt in the other ſciences ; and, without doubt, 
this is one main reaſon why greater improvements have been 
made in thoſe, than in all the other ſciences united together. 

Oppoſed to true reaſoning, as above deſcribed, is that of falſ- 

and error ; the cauſes of which are various and many ; ſuch 
as the following, viz. the want of faculties or learning; defects 
of memory; want of due refletion ; not rightly connecting the 
ſeveral ſteps ; truſting too much to the ſenſes ; giving way to 
paſſions, appetites, and prejudices imbibed ; ſelf-intereſt ; errors 
of education ; wrong ſtating the queſtion z not underſtanding the 
terms; want of proofs ; following vulgar received opinions and 
veak authorities; precipitancy of judgment, &e. But few of 
theſe intrude on Mathematicians, The Mathematician watches 
his proceedings with the moſt ſirict jealouſy, nor will he draw 
coneluſſons but from infallible proofs, or attempt the reſolution 
of any eaſe without ſufficient and proper data, 

Fam Mathematics, therefore, the mind reaps theſe general 
advantages 1 1ſt, the accuſtoming of It to attention ; for they 
make the mind attentive by entertaining It with a great variety of 
'ruths delightful and evident (though at firſt nut obvious) f truth 

ing the ſame to the underſtanding as muſic to the ear, vr beauty 
tothe eye 4 only with this ſuperior excellence, that here, the ob- 
lech and faculty are more ſpiritual, the delight more pure, and 
each free from the regret, turpitude, Inſſitude, and Intemperance, 
that too commonly uttend ſenſual pleaſures 1 ; 


Pure, when (Im- 
n of 


2. Forming in the mind a hablt of clear, demonſtrative, and 
methodical reaſoning. For by aceuſtoming ourſelves to reaſur 
eloſely about quantity, we acquire 4 hablt of dolng ſo In other 
things, Ceometry and Analytles afford the beft model for Imita- 
tion to arrive at truth In enquiries of almoſt every kind, Thelr 
methods of Inveſtigating and demonſtrating truths by deflaitions 
of words agreed upon, by ſelf-evident triths, and propoflitions 
that have been already demonſtrated, Is practicable in other ſubs 
Jes, though nut always to the fame perfection, the natural defect 
H evidenee In the things themſelves perhaps not admitting uf t 
but it Is always Imifable to a very conſiderable degree, _d 
thoſe writers who keep the neareſt to the methods of Mathema- 
tlolang, are the moſt_gonelſe, Intelligent, inftructive, and free 
from abſurditien, 

It is ſurpriſing tu fee what ſuperficial, and Inconſequentlal rea- 
fonings (atlafy a great part of mankind, A plece of wit, a (mile, 
a jolt, or quotation of an author, paſſes for mighty argument, 
"This weakneſs has made many the (port of orators, poets, and 
men of wit, Such looſeneſs and incongruities may indeed 
afford diverſion tu the fancy, but they are nut the office of the 
underſtanding, 

zd. Mathematical knowledge adds a manly vigour to the mind, 
and frees it from prejudice, credulity, and (uperfiition, This ir 
does two ways, firſt, by accuſtoming us to examine, and not take 
things upon truſt ; ſecond, by giving us a clear and extenſive 
knowledge of the ſyſtem of the world, and thereby creating in us 
the moſt profound reverence of the Almighty, and irceing us from 
thoſe mean and narrow thoughts which ignorance and ſuperſtition 
are apt to heget, 

The utility alſo that Mathematical Sciences are of in affairs of 
life is — Brow By Mathematics we are enabled to keep juſt 
and regular accounts, to caſt up, and calculate immenſe ſums, 
and ſettle all our tranſactions with one another; to meaſure all 
kinds of ſurfaces and ſolids, and diſtances and altitudes inacceſſi- 
ble ; to divide lands and eſtates; to build houſes, &c. for the 
convenience and enjoyment of life ; to erect fortifications, and 
make fire-arms and other inſtruments to defend us from ene- 
mies; to conſtruct ſhips, and by the help of wind and fails, and 
the rules of art, to ſail upon the ocean and traffic with foreign 
nations ; to invent various ſorts of inſtruments for weighing and 
meaſuring the ſeveral commodities of commerce ; to contrive in- 
numerable engines for raiſing and removing bodies of prodigious 
magnitude ; and for various other purpoſes, ſuch as clocks, 
watches, jacks, p__ &e. &c, to make dials for regulating 
time; to deſcribe the ſeveral countries of the earth, and repreſent 
them by maps, charts, &c. to take account of the ſtars ; to mea- 
ſure the magnitude and diſtances of the planets, to explain the 
laws of their motion, and aſcertain the bounds of their courſes ; 
to make proper inſtruments for improving the ſight, and ſo to 
magnify ſmall bodies which are imperceptible to the naked cye, 
that they become viſible and conſpicuous, and ty cauſe remote 
inviſible bodies to appear to us large and diſtin; to aſcertain 
the ſituation of many great bodies and various ſyſtems of the uni- 
verſe ; and to admire the wiſdom and omnipetence of that Being 
who brought them into exiſtence; nay, time would fail in enu- 
merating half the uſes and advantages of Mathematical learning. 
No words can fully expreſs the praiſes of that Science which ex- 
plores not only the earth and ſeas, but alſo the upper regions; 
declaring, long before they happen, the time of eelipſes, and other 
extraordinary phenomena, of the ſun, moon, ſtars, planets, and 
comets. Through which alſo we can refer back to various an- 
cient epochas and remarkable events, with preciſion, and thereby 
reQify the errors of former chronologers and hiſtorians. 

The cultivation, therefore, of theſe admirable and ſublime ſci- 
ences is a thing of the utmoſt importance, and ought to be con- 
ſidered as the — part of every liberal and well. regulated 
plan of education. They are the guide of our youth, the perfee- 
tion of our reaſon, and the baſis of every great and noble un- 
dertaking. For a further account of the riſe and progreſs of the 
Mathematics, ſee the Article Ma rRMArtes, in the Alphabet. 

Having ſaid thus much upon Mathematics in general, I ſhall 
return to that particular branch thereof which is the ſubject of 
this ſyſtem, namely, Algebra, | 

Algebra is one of the moſt uſeful branches of Mathematics, 
and may be juſtly conſidered as a key to all the reſt. Geometry 
delights us by the ſimplicity of its principles and the elegance of 
its demonſtrations : Arithmetic is confined in its object, and — 
tial in its application; but Algebra is general and comprehenſive, 
and may be ſucceſsfully applied in all poſſible enquiries, where 
proper data can be eſtabliſhed, 

Fhis noble art, however, is by many diſregarded on account 
ject, and the difficulties which 
— That the fundamental 

e a truth not 
Meulty, is re- 


of the pretended dryneſs of the ſu 
ſeem to attend many of its operat 
parts of every ſcience are dull and — „ 
tu be denied ; but then what Is obtained with «di 


| membered with eaſe ; and what is purchaſed with pain, is poſ- 


ſeſfed with pleaſure. A few years of early and afſiduous appli» 
cation never fails of procuring us the reward of our Induſtry ; 
and who is there that knows the advantages of this great art or 
ſelence, that would Judge his time miſpent, or his labuurs —_— 


ALG E B R A. 


It lends its aid to all the other ſciences, and that in their utmoſt 
perplexities and diſtreſs ; when all their own rules and methods 
fail, when an anſwer to the caſe in hand would be ſought in vain 
any other way, Algebra, after the moſt ſubtle manner and quick 
diſpatch, unwinds the clew of difficulties, and furniſhes the artiſt 
with a theorem ſerving not only for the caſe then before him, but 
for every other of a ſimilar nature. 

Algebra is therefore an art or ſcience which teaches in a gene- 
ral manner to ſolve the moſt difficult Problems, and to diſcover 
and inveſtigate Propoſitions and Theorems in any particular 
branch of ſcience, by comparing, with one another, the relation 
of the abſtract quantities therein concerned. 

It is indeed in itſelf an art truly ſublime, and of an unlimited 
extent; for though the nature of the ſubject, to which it is ap- 

lied, ſhould be ever ſo complex; and the quantities concerned 

ould be ever ſo much entangled, yet it affords ſurpriſing means 
of ſurmounting the utmoſt difficulties, and by a curious and care- 
ful purſuit through the moſt intricate labyrinths, of attaining to 
the anſwer ſought. 
In this art letters or ſymbols are ſubſtituted in the place of 
numbers, by which it obtains an eminent advantage over mere 
arithmetical operations; becauſe there, the numbers become, as it 
were, metamorphoſed and changed into others; whereas here, the 
quantities are preſerved diſtin, viſible, and unchanged, from 
which general rules are drawn for anſwering all queſtions of a 
like nature with that under conſideration. 

On account of its extent and uſefulneſs it has been named 
UNIVERSAL MATHEMATICS, UntveERSAL ARITHMETIC, 
and, by way of eminence, Ars Magna, or the Gu AT Arr, 
It is alſo called Specious Arithmetic, the Analytic Art, &c. And 
from its wonderful diſpatch and brevity, and uſe of ſymbols, it 
may likewiſe, with propricty, be termed MATHEMATICAL 


STENOGRAPHY, 
HISTORY. 

The firſt inventor of this noble art is not certainly known : 
however, it is highly probable the ancients had ſome ſort of 
Analyſis, noun they found out moſt of their excellent 
Theorems ; for it is hardly poſſible to conceive that they could 
have hit upon them otherwiſe ; and indeed there are ſome ex- 
amples of it in Euclid, at leaſt in Theon upon Euclid, who ſays 
that the art was firſt communicated by Plato: and hence Plato 
js by many eſteemed the inventor, There are alſo inſtances of it 
in Pappur, and the effects thereof are diſcoverable in Archimeder, 
r ut, and others, though they appear to have ſtudiouſly diſ- 

v E k, 

a Some aſſert that this art was in uſe among the Arabs much 
earlier than among the Greeks ; and ſuppoſe that the Arabs bor- 
rowed it from the Perſians, who alſo, 1 is conjeQuured, learned 
it of the Indians. It is further aſſerted, that it was firſt Intro- 
duced into Europe by means of an emigration of the Arabs into 
Spain, about the beginning of the twelfth century; whence many 
are of opinion, it came into England before Dlophantus, (who 
wrote profeſſedly on the art, about the end of the third — was 
known among us. Where fore M. d'Herbelot, and others, are of 
opinion, that Algebra takes its name from Gebar, a celebrated 
philoſopher chymiſt, and mathematician, whom the Arabs call 
laber, and whois ſuppoſed to have been the inventor, Others from 
gefr, a kind of parchment made of the ſkin of a camel, whereon 
Ali and Giafer Sadek wrote, in myſtic characters, the fate of 
Mahometaniſm, and the grand events that were to happen till the 
end of the world. But others, perhaps with as great probability, 
derive it from geber ; a word whence, by prefixing the article al, 
we have formed algebra: which is pure Arabic, and rly fig- 
nifies the reduction of ſractions to a whole number, | 2m the bþ 
the Arabs, it is to be obſerved, never uſe the word algebra alone, 
to expreſs what we mean by it ; but always add to it the word 
macabelah, which ſignifies oppoſition and compariſon: thus alge- 
bru-almacabelah, is what we properly call a/gebra. Diophantus's 
Treatiſe conſiſted of thirteen books, fix of which were tranſlated 
from the Greek into Latin, and publiſhed by Xylander in 1 $75» 
He is recorded to be the firſt Grecian who wrote on the ſubjeRt 
His works only treat of indeterminate Problems. 

In 1494, Lucas Pacciolus, or Lucas de Burgo, a Minorite 
friar, publiſhed at Venice a Treatiſe of Algebra in Italian. This 
author mentions Leonardus Pſanus, and ſome others, of whom 
he had learned the art, but we have none of their writings, 
He eſtabliſhes the received opinion that Algebra came originall 
from the Arabs, and takes no notice of Diophantus, whic 
makes it probable that that author's works were not then known 
in Europe. Pacciolus's Treatiſe goes no farther than Quadriatic 

uations. . 

tefelius, Scipio Ferreus, Cardan, and Tartagilla, ſucceeded 
each other, and gave ſome ſolutions of Cubic Equations. Next 
came Bombelli, N unninus, Romus, Schoner, Salignac, Clavius, 
and ſome others; but none of them went beyond Quadratics. 
About the year 1590, Viete publiſhed his Syſtem of Algebra, 
wherein he gave an ingenious method of extracting the Roots of 
Equations by approximation, which has fince been greatly im- 


roved by Newton, Raphſon, Halley, Simpſon, and Emerſon, 1 
16 I, 88 and Harriot publiſhed their Treatiſes, both of 
9 h — ot eel — Ip * LR 

n 1657, Des Cartes s geometry, wherein he ma 
uſe of the litetal — the Algebraic — of Harriot; — 
as Oughtred in his Clavis, and Marin Ghetaldus, in his books 
of mathematical compoſition and reſolution, publiſhed in 1630, 
applied Vieta's Arithmetic to Elementary Geometry, and gave 
the Conſtruction of Simple and Quadratic Equation ; fo De 
Cartes applied Harriot's method to the higher — 
plaining the nature of Curves by Equations, and adding the Con. 

uctions of Cubic, Biquadratic, and other higher Equations. 

Des Cartes rule for conſtructing Cubic and Biquadratic 
Equations, was farther improved by I homas Baker, in his Clay;, 
Geometrica Catholica, publiſhed in 1684; and the foundatinn of 
ſuch conſtructions, with the application of Algebra to the Quz. 
dratures of Curves, queſtions de maximis et minimis, the centro. 
baryc method of Guildinus, &c, was given by R. +lufius,in 1668 ; 
as alſo by Fermat in his Opera Mathematica, Roberval in the 
Mem. de Mathem. et de Phyfique, and Barrow in his Led. Gem: 
In 1708, Algebra was applied to the laws of chance and gam. 
ing, by R. de Montmort : and fince by De Moivre and James 
Bernoulli. | 

The elements of the art were compiled and publiſhed by 
Kerſey, in 1671 ; wherein the ſpecious Arithmetic and the na. 
ture of Equations, are largely explained, and illuſtrated by a yz. 
riety of examples : the whole ſubſtance of Diaphantus is here 
delivered, and many things added Den com- 
poſition and reſolution from Ghetaldus. The like has been ſince 
done by Prieſtet in 1694, and by Ozanam in 1903 : but thele 
authors omit the application of Algebra to Geometry ; which de- 
fect is ſupplied by Guiſnec, in a French treatiſe expreſsly on the 
ſubje& publiſhed in 1704, and! Hopital in his Analytical Trea- 
tiſe of the Conic Sections, in 1707, ; 

The immortal Engliſh Philoſopher, Sir Iſaac Newton, publiſhed 
his Arithmetica Univerſalit in the year 1707, which abounds in 
ſelect examples, and contains ſeveral Rules and Methods invented 
by the author, Algebra has ſince been applied to a world of 
knowledge, ſurpaſſing all the wiſdom of the ancients, namely, the 
conſideration and calculus of Infinites, called generally the Doc- 
trine of Fluxlons. It is alſo named An of Infinite and 
the Calculus Differentialis, 

Of a modern date the number of Algebraical authors is almoſt 
incredible, 1 muſt, however, with deference to the hoſt, name 
thoſe whom 1 think the moſt intelligent and uſeful, viz. Saunder- 
ſon, Ward, Simpſon, Emerſon, and Maclaurin ; but, as a ſchool. 
book, the Treatiſe of Bonnycaſtle is well adapted. He 1s ex- 
ceedingly methodical, and elegant in his text; and ſo indeed he 
is in every thing that he has committed to the preſs, 

Having, in as brief a manner as I was able, glven an hiſtoric 
view of the riſe and progreſs of this art, I ſhall proceed to ſhev 
the rudiments thereof, by treating on the ſeveral methods where- 
by Algebraical Operations are pr ncipally performed, 

I am well aware that the application of Algebra preſents a wide 
field to the man of ſcience,as well as to the young artiſt, who thirſt 
for knowledge ; ſo that it becomes neceſſary to obſerve that 
thoſe voluminous matters cannot be expected within the limits 
appointed in this Dictionary of Arts and Sciences, eſpecially where 
unintereſted prolixity is exploded. Notwithſtanding its limits, 
I am perſuaded the ſtudent will here find the fundamentals of 
the art ſufficiently treated of, to enable him, in all caſes, to make 
the application, and to read with pleaſure thoſe authors who have 
written more extenſively on the ſubjeR. 


SECTION I. DEFINITIONS, 


1. As, according to this art, Problems are computed by the 
means of letters and other characters, ſo it is to be obſerved, that 
the firſt letters of the Alphabet, as a, ö, c, d, &c. are uſually put 
for known quantities ; and the laſt, as v, x, y, z, for quantities 
unknown, which are always aſſumed as if they were really given 
or known, and are thus managed in the proceſs according to the 
rules of art, till at length either the unknown quantities them- 
ſelves, or certain powers or roots thereof, are found equal to ſome 
given quantities; and ſo become known alſo. 

II. The fign + /plus ) denotes addition. Thus a-+6, ſignifies 
b added toa. This is called a poſitive or an affirmative ſign; 
and quantities to be added, are ſtyled poſitive or affirmative 
quantities. wy i | 

III. The fign — (minus) denotes ſubtractian. Thus a —6, 
ſignifies 6 ſubtracted from a. This is called a negativ: fign ; 
and * to be ſubtracted, are named negative quantities. 

IV. Like figns are either all +, or all —: Unlike figns 
are + and —, 

V. The fign of equality =, is placed between the two quan- 
tities to denote them equal, 
are equal to each other, 


VI. X, Is the fign of multiplication. 80 u N b; b X « X 4 
denote the product of a and 5, and of b, c, and d, ſpectively” 
u 


Thus a==b, ſhews that @ and 5, 


w.S.0.0 0'- a -o 
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oduRt of ample quantities is commonly expreſſed by 
1 — or annexing the letters; ſo the products of the 


2 quantities are band bc d. Sometimes the product is de - 


acted by putting 4 point between each quantity, as b. c—@d de- 
tiplied d 1 | 

w_ . = | 8 he * of diviſion, Hence a6, ſignifies a 

divided by b; but the ſame is generally written in the manner of 


—b 3 
a flaction. Thus, 2 and 22 denote a _ by b, and 
divided by c reſpectively. 


VIII. , Is put between two quantities to denote their diffe- 
rence; as aun b 11gnifes the difference between @ and 6, but with- 


* out ſhewing which is the greater or leſs quantity. 


IX. = or 7 are ſigns of majority, and i or £ are ſigns of 


* minority. Thus ab ſhews that @ is greater than J, and 4.26 


ſhews that it is leſs than 6. 

X. y/, Is the ſign of radicality, and of itſelf denotes the ſquare 
vet. L he cube root, biguadrate root, &c. are expreſſed by writing 
a 3 or 4+ &c. over it. Thus /, a, and Y/ a, denote the 
ſquare root, cube root, and biquadrate root of 4 reſpectively. 

XI. G., Is the ſign of involution, as O. 2, fignifies involved to 
the ſquare z &. 3, involved to the cube, &c. 

XII. u- Is a ſign of evolution, Ul 2, ſignifies the ſquare root, 
lu 3, the cube root, &c. 

Null. The power of a — is its ſquare, cube, biquadrate, 
&c. and the figure or letter which is put over a quantity to denote 
the ſame, is named the index, exponent, or cnet, or ſuch quan- 
tity. Thus a*, 4“, and a4, denote the ſquare, cube, and biqua- 
drate of a reſpectively ; or, which is the ſame, the ſecond, third, 
an! fourth power of az and the figures, 2, 3, and 4, are the in- 
dices or exponents, &c, of a. Sometimes the power of a quan- 
tity is ſhewn by repetitions of the letter. Thus @ @ is the ſame 
as.4*; and aa a, the ſame as 4, &c. 

XIV. Like quantities are thoſe that conſiſt of the ſame letters, 
as 4, 34-44. Alſo bb, 3b b—7 bbz and 2a bes abe, &c. 

XV. Unlike quantities conſiſt of different letters, or of the ſame 
letters differently repeated; as a, b, 2c,—3dz or as , 24, 


—3 446. 

&v1 Simple qnantitles are thoſe which conſiſt of one term 
only; as 4% 34%, 15 ders &e. 

Il. Compound quantities are thoſe which conſiſt of ſeveral 
terms, as ab," Ja—5c, a2b—3c, &e. 

XVIII. A line, or vinculum, drawn over ſeveral quantities, 
a, b, e. &c, denote them to be eſteemed a compound quantity, as 


be, 

XIX. The coefficient of a quantity is the number prefixed to it; 
— o a where of the — fignifies thae a is multi- 

| | 
F XX A binominal quantity is one conſiſting of two terms z as 
obj a trinomial, of three terms, as a-+b-+c; a quadrimonial, 
of four terms, as A ---, &c. 
| — A reſidual quantity is a binomial, where one of the terms 
is negative, 

XXII. A rational quantity is that which has no radical ſign, 

XXIII. A ſurd is a quantity that has not a proper root, as the 
{quare root of b, (V), the cube root of bb (VN), &c. K* 

XXIV. An equation is the mutual comparing of things equal 
to one another, the ſign of — — put between them. A 
Dependent Equation is that which may be deduced from ſome 
others. An Independent Equation cannot be produced from the 
others. A Pure Equation contains but one power of the unknown 
quantity, as a ſimple queſtion, a pure quadratic, a pure cubic, &c. 
An Affected Equation contains ſeveral powers of the unknown 
quantity, and is denominated according to the higheſt power in 
It, as an affeed quadratic, an affected cubic, an 92 iguadra- 
tic. Moreover, a Simple Equation contains only the ſimple 
quantity itſelf; a Quadratic, a _— two dimenſions; a 
Cubic, a quantity of three dimenſions, &c. 

Mete allo, that the Roots of Quantities are frequently ex- 


preſſed dy fractional Exponents, as at denote the Square Root 
of a; a7, the Cube Root of a; a*, the Biquadrate Root of a, &c. 


o 
Aldo a? denotes the Cube Root of a* ; af, the Biquadrate Root 
of a", &, Likewiſe :: is the ſign of disjun& Proportion; 
and t of continued Proportion, or geometrical Progreſſion. 
Theſe explications premiſed, I ſhall lay down the following 
Axioms, and then proceed to Algebraical rations. : 
Axiom 1. If equal quantities be del" equal quantities, 
the ſums will be equal. 2. If equal quantities be taken from 
equal quantities, the remainders will be equal. 3. If equal quan- 
tities be multiplicd by equal quantities, the products will be 
equal. 4. If equal quantities be divided by equal quantities, the 
quotients will be equal. 5. The equal powers or roots of equal 
quantities are- equal. 6. Quantities ſeverally equal to a third 
quantity are equal to one another. 7. The whole is equal to all 
us parts taken together. 
SECTION II. 
PRIMARY ALGEBRAICAL OPERATIONS. 
Axt. I. To add ſeveral Quantities tagether. 
Rule. 1. If the quantities are like, and have like ſigns, add 


BRA. 
joining the common quantity. 2. If the quantities are like, but 
ave unlike ſigns, take the difference between the ſum of the 
affirmative coefficients, and the ſum of the negative ones, and 
thereto prefix the ſign of the greater ſum, —— alſo the pro- 

r quantity. 3. But if the quantities ate all unlike, with unlike 
1gns, write them down one after another, prefixing to each its 
proper ſign. 


EXAMPLES; F | 
1246 It a* b+3c a? —25 y\ —x* 
545 7 a* AS — — 
740 10 a* b+7 ca? —54x* y)— 5x* 


Sum 2446. Sum 28 b+15cd* Sum—116x* = 


—2aa—Jbedbdd +15 a*—3a+d6 
p © ig 4 —4c* bad—5db 
He 6bed + dis a+4d* 


Sum -+8 a a—21 bed Sum $4*-4c*+dc-Ba-bad- dba 
N. B. Where there is no coefficient prefixed to a quantity, it 
is underſtood that the coefficient is 1; and where there is no ſign 


prefixed, the quantity is affirmative. The above rule being 
almoſt ſelf-evident, a further illuſtration is unneceſſary, 


Ar. II. Th ſubtraf Algebraical Quantities. 


Rule. Change the ſides of the quantities to be ſubtracted, and 
then the whole together as in addition, 
EXAMPLES. 


From 5a U From 3a*—2abid—4 1 

Take —3a T ο,] Take—2a* —5a—3ab—24 : 
Ramained. Je Remained. 5a*+3a+ca+3abþ4*—f* 

This Rule requires but little demonſtration, ſince it is eaſy to 
conceive, that to ſubtract, or take away, a decrement, is the ſame 
as to add an equal increment. If we take away — 5 from a—4, 
there remains a; and if we add +6 to a—6, the ſum is likewiſe 
4, Therefore, in general, the ſubtracting of a negative quantity 
is equivalent to the adding of its poſitive value, 


Aar. III. To multiply Algebraical Quantitiet. 


Rule, Multiply each term of the multiplier into every term 
of the multiplicand, viz. the coefficients into the coefficients, and 
the letters into the letters, by placing them together like letters in 
aword z and mom + tolike ſigns, and — to unlike ſigns, The 


ſum of all will be the product ſought, 
ExXAMPLBs, 
Multipl a Multiply—7 a* Multiply 5 
by ; b by —gc® by Ito 


Product 15 Product + 354* c* Produft——32c4* 2 


_ 34730 Multiply a* +4 b—4* 
y 24+ 6b | 72 — b 
1044 + bab 42 447 bg 
+5ab+3bb — 0" hab" +þ 
Prod. 1077 1% +36b Prod. a N- n 


Scnor tun. That every term of the multiplicand muſt be 
multiplied by every term of the multiplier is unneceſſary to en- 
large upon, being ſimilar to what is praftiſed in common arith- 
metic, and that like igns give +and unlike ſigns — in the pro- 
duct, may be proved thus. 

I. Let a negative quantity be multiplied by an affirmative one; 
then, ſince the tive quantity mult be fo often taken as there 
are units in the ative quantity, and ſince alſo the ſum of any 
number of like 2 will be negative, it is plain that in this 
inſtance the product will be negative. Alſo here, if the multipli- 
cand be made the multiplier, and the multiplier become the multi- 
plicand, that is, if an affirmative quantity be multiplied by a ne- 
gative one, this implies that the affirmative quantity muſt be fo 
often ſubtracted as there are units in the negative one, and the 
ſum of any number of negatives being negative, it is plain the pro- 
duct in this inſtance alſo will be negative. 2 

II. Let an affirmative quantity be multiplied by an affirmative 
quantity; now, ſince the former is to be ſo oſten taken as there 
are units in the latter, and the ſum of affirmatives is affirmative, 
in this caſe therefore the product will be affirmative. The con- 
cluſion will be the ſame, though the multiplicand be made the 
multiplier, | _ by | 

III. Let a negative quantity be multipli a negative quan- 
tity. Here the * — is to be ſub 82 
as there are units in the multiplier ; but to ſubtract a quantity 
＋ a negative ſign, is the ſame as to add that quantity with 

n ſign. Therefore the reſult, in this caſe, will 
be affirmative; and it will be the ſame when the multiplicand 
is made the multiplier, and the multiplier the - multiplicand. 
Therefore, generally, like ſigns pruduce plus; and unlike ſigns, 
minus. 


Arr. IV. To divide one Quantity by another: 
Rule I. In ſimple quantities, which will divide without a re- 
mainder, divide the coefficient by the coefficient, and place the 


ether the coefficients, and to the ſum prefix the ſame ſign, ſub- 244" 8 the quotient, — letters of the di- 


0. 12. Vor. I. 


vidend 


ALGEBRA, 


vidend which are not found In the Diviſor, and obſerving that like 
ſigns produce +, and unlike fig —. 


iend | 1 Dividend, Quotlen 
Di ifor, Dl , otient, vir, * , t, 
300 21 abed «re; $4" b) 254" bd (—$46%d 
2120 25414 
oh 0 


Rule II. In compound quantities, divide the firſt term of the 
dividend by the firſt term of the diviſor (the quantities being firſt 
ranged in due order, according to the dimenſions of ſome letter) 
and place the reſult in the quotient, Multiply the whole diviſor 
by the quotient, and ſubtratt it from the dividend, to which bring 
down the next term in the dividend, and repeat the operation as in 
common arithmetic till the work is done. 


EXAMPLES, 


20 —ze) 38baa—12caa(4aa a+b) a*—b(a—b 
8Bbaa—12caa a* +ab 
of © —4 b—b* 


—2 b—6 


. 0 
32—5) 3a%—124%-ba*+10ab—24* (a%— 445-26 
3a? ba* 


—12a* N +10ab 

— 124* 7 . 4ab 
+ 64 6—26* 
+ 63 b—2¹ 
5 0 


ScHoLiUM J. The truth- of the Rule, that like ſigns give 


plus in the quotient, and unlike ſigns minus, will appear from this | 


conſideration, that the diviſor, multiplied by the quotient, muſt 
always produce the proper dividend; which, upon trial, it will 
be ak. cannot be, but when that rule is _ obſerved. 
Scuorium II. It often happens that the diviſor will not 
exactly divide the dividend, in which caſe it will be proper to 
lace the dividend over the diviſor, in form of a fraction, throw- 
ing out ſuch letters as are found in all the terms of the dividend 
and diviſor. Thus, if the dividend is a x+x*, and the diviſor 
ax—x*, the quotient will be N. A. 
a * — r 44— 4 


It is alſo obſervable, that any power of a quantity is divided by 


any other power of that quantity, by ſubtracting the exponent cf 


the diviſor from the exponent of the dividend. 
Thus SO = 507” 254“. Andi 2 — 22 ns 
a 888 126? 12 12 51 


and this expreſſion is alſo equal 10 ; for it is evident, from 
what has been ſaid, that an affirmative power, in the denomina- 
tor, makes (if transferred) a negative one in the numerator, and 


conſequently a negative =_ in the numerator, is transferable 
to an affirmative one in the denominator. 


SECTION 111, | 
Or FRACTIONS, INVOLUTION, ax EVOLUTION, 


Anat, I. Rules for managing Algebraic Frattions, 


The Rules here are preciſely the ſame as thoſe of Vulgar Frac- 
tions in Arithmetic, wt therefore it would be ſuperfluous to enu- 
merate them, as it is preſumed that thoſe who attempt Algebra 
are at leaſt well verſed in arithmetical operations ; and if in an 
inſtance the reader ſhould not perfectly recollect them, he will 
find ample ſatisfactlon by referring to the rules given for fractions 
in our NEW 8YSTEM OF ARITHMETIC. However, 
that there may not be the leaſt defection in the preſent ſyſtem, a 
few Examples follow by way of exerciſes, 


ExAur. I. Let be reduced to a fraction, whoſe deno- 


+ 
minator is þ=ec, Here * 2, and . 
is the fraction required. T= 


Exam, II, Let the mixt quantity == bo reduced to a 
fraftion. Here v is the fraction required, 


c 
Exane, III. Let — reduced to a mixt quantity, 
Here, by dividing b4— 4* by & the quotient will be b, and the 
remainder will be - and therefore the anſwer will be — ©, 


ExAur. IV. What is the greateſt common diviſor of 55 177 


Aus w. a+, and hero le the fraction in its loweſt terms, 


ExAur. V. Reduce —, 7 and 2, to fractions of the 
ſame value, having one common 8 
I 


quantities is negative, as in the 


. 


Ausw. 77% 14% and 7% n the fadlo required 0 


in like manner, if It were required to add 1 4 and 7 toge. 


ther, their ſum would be I 


| men de 
In the ſame way the ſum of TT and 228 will be found 
mn c I= 
NT. X NA 
All . — 2 —— 
7 5 


4 ad : 
m a +þ n — 2 4 
IL m*  ma*Tmt 
, Cx =y SW Ta” Ng y 
Again, . multiplied by 2 EIT 
20x? 55 20 y® 
or r= to prod. 
1 0 
E 8 
And - divided by. The operations cf 
any other fractions are equally eaſy. 


ART. II. Involution; or To find the Square, Cube, Biquairats, 
&c. of any given Quantity. 


Rule. Multiply the quantity into itſelf as often as the index 
contains units, leſs one, and the laſt product will be the power 
required; or, which is equivalent thereto, and in many caſes is 
more convenient, _ the index of the quantity by the index 
of the power, and you will have the — duo regard being had 
to the ſigns, ' 


EXAMPLES. 
0 


If a f Square If Square 
be the ] a*==Cube —24*þ? I $29 — 
Root \ a+==BiquadrateY f be the + 164%5*% ==4th Pour 
then { a*==5th Power root then |, —324**b1® = 5th Pour 


T: Root e Root 
2 c b—c 
bi+bc [IF 
bebe? | Ic cc 
Tab Square — 
c c 
þ* Die $1.26 Fhe 
T 2 5 7e 


Tee Cube b\—36% + 3bc*) —;) Cube 


It is obſervable that, in —— a binomial, where one of the 
nſtance above b—e, the terms in 
every power are + and — alternately. The operation, indeed, is 
wy continued to the 3d power, but the obſervation is univerſal; 
and even a young beginner in the art, by continuing the multipli- 
cation, will eaſily raiſe the quantity to any higher power. 


In raiſing trinomials, quadrinomials, &c. it will render the 
work leſs tedious to divide the root into two parts, taking but 
one term into one of the ”- and aſſuming ſome other letter in 
lieu of the reſt 1 means the quantity will be reduced to 
a binomial, which being raiſed to the required power, the anſwer 
— be — by replacing, inſtead of the aſſumed letter, its 

r value. 


Thus if % is to be raiſed to the third power, aſſume 
4 2, and fo the trinomial b+e+4 is changed into the 
binomial #44. Then «+0! %% % +4 = 


T + = . Bu 14.3 
mh + j and 3d 2 Fu . 


92 f ＋ alſo 3% X 7 9s Therefore 
+< e „ gh" 

143% 1174740. db the cube 
I TA ai ebb be ger Ie Om 


In fractional quantities, the numerator and denominator muſt 
each be Involved to the required power, by which a new fraction 
will be obtained, exhibiting that power of the fraftion given. 


Thus the 3d Power of Cr the Square of 9 


21 +2ab+60* PT." FLOFIL 


£29,752 
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been delivered on this head ds (uMelent for ſhewin 
Wa bn Algebraic —— to any Power, whether — 
ro (imple, compound, or fraftional, I cannot, however, clo 
or le without introducing the BINOMIAL THEOREM, 
which, for theſs purpoſes, of all methods, is tho molt uſeſul, con- 
ciſs, and elegant] and will be a laſting ornament to the name of 
its renowned inventor, the incomparable Sir l8Aac NRWTox. 
The Theorem is as follows: Let u denote any number at plea- 
ſure, and let a + 6 be a binomial, then the u Power thereof will be 


— — — — 


* 1— 1 MN, Al yz 3 MMI, —2 —3 3 
a +na b+ 54 Rate i 2.3 a b + 
_—_ — — ce 
"> n 2. 3. 4. 3 a b + 
- 9s 1B me ., Ke. the law of conti- 


2. . . LY 6 

nuation bing manifeſt And the nth power of a—b will be ex- 
preſſed in the ſame manner, only the ſigns of the 2d. 4th, 6th, &c. 
terms muſt be negative. The uſe of this Theorem will be evi- 
dent from the following Example. 

Let a+6 be involved to the 3d Power, Here the Index is 3, 
which muſt be placed inſtead of » in the Theorem, and the firſt 
term will be a; the ſecond a?”* b = Ja* b; the third 


3X2 41-2 yj* = 3 ab; the fourth, D a ν 


2 
and the fifth and following terms will W equal to nothing. 
Therefore, collecting theſe four terms together, the third power 


of a+b is a* b+ Jab? +b?, 
N. The coefficients increaſe till the indices of the two 
letters a and b become, equal or change values, when they return 


or decreaſe again, after\the ſame order, ſo that having found the 
cients of half the term, the reſt become known alſo. 


r. III. Evolution; or, To find the Roots of given Powers. 


Rule I. In ſimple quantities extract the root of the coefficient 
for a new coefficient,” and divide the index of the letters by the 
iadex of the power, and you will have the root ſought. 


Wer the Square Root of 16 * = 4 4x; the Cube Root | 


27 = zug the Square Root of 5a* * = at x3/ 5 


(om ant v5 ; the Biguadrate Root 81 a* x! = 303 3 
and ſo for any othe 


Rule II. To find the Root of Compound Quantities, 
the terms after the dimenſions of ſome letter, ſo that the higheſt 
po f may ſtand firſt in order, and the reſt follow accord- 


eir ſeveral ranks; then take the root of the firſt term, 
| plate it in the quotient, and, if it be the Square or. Cube 
Root, ſubtract the ſquare or cube thereof from the firſt term, 
bringing down two or three of the next terms (accordingly as 
* the caſe ſhall be the ſquare or cube root) for a dividend; then 
o find a diviſor, and in all reſpects to carry on the work 
agreeable to the rules given for extracting the Square and Cube 
Roots in our New Syſtem of AntTHMETIC. But if it be the 
Root of a higher Power that is wanted, proceed according to the 
(GENERAL K 
vered in our ſaid New Syſtem, 


EXAMPLES, 


Let the Square Root of 1 be required, 
ration, 


Root, 
Zb TIB (6x* +9 
36x* 
12x! 1b +81 
T9) 10842 1 
What is the Cube Root of x!—b6x!y 4 r ? 
oot 
n 1 
* 
„e ory + H- 
CUT 
What is the Square Root Tabea N 


A e -e - 


Nite, Here three terms are brought which, at firſt ſight, 
appears rather contrary to the nah ay — che t 

termi-—2x% and 4yz are conſidered but as one term, becauſe 
* in the ſame power is found in both of them, and they might 
have been expreſſed in one term. Thus — 2x2 — 0 = — 


— — 


uur for extracting the Roots of all Powers, as deli- | 


wo. Arr. Il, To reduce Quantities 17 


2 — 2 de . 
288. 2x—4y may be conſidered as a * 


What le the 4th Root of 10 — % eee + 8146? 
. lee 19028 
164 


—096aþ 8 

3 =» 
16906. +2160" j*-2160b"+-814+ 

$CHOLIUM, ' he Root may ſometimes be diſcovered by ex- 
tracting the Roots of all the Simple Powers, or terms in the 
given quantity, and connecting the Roots by the ſigns + and —; 
according as it ſhall ___ to agree with the caſe. Thus in the 
laſt Example the 4th Root of 16a* is 2a, and of 8144 is 36, 
and by connecting them with the ſign—, viz. 24—3, you have 
the Root requi 

It is alſo obſervable, that the even Root of any affirmative 

uantity, as the ad, 4th, 6th, &c. may be either + or —; and 
the odd Root of any quantity, as the 3d, 5th, 7th, &c. will have 
the ſame ſign-as the quantity itſelf. The even Root of a nega- 
tive quantity is impoſſible, for if it had a Root its ſign muſt be 
either + or —; but all the even powers of any Root, whether 
affirmative or negative, are affirmative; and therefore no Root 
involved an even number of times can produce a negative Power, 
and of conſequence a negative Power can have no Noot. 

If a fractional quantity is to be evolved, the Roots of the nu- 
merator and denominator make the numerator and denominator of 


the Root of ſuch Fraction. Thus the Square Root of 185 


— 2; and the Cube Root of 272 —V/270% — 
y 3054 35? 357 64x? y 04x? 
2 


4x 

It 1 happens that the quantity given to be extracted 
has not a perfect Root, and then the Root is called a Surd; and 
in that caſe it can be no otherways expreſſed than by either inſert- 
ing the quantity with its proper radical ſign, or throwing it into 
an infinite Series. Thus the Square Root of à can be expreſſed 


no otherways than by . or a?; the Cube Root of * = 5® 


er the Cube Root of . = :* a% ab} _ at Fa 
* „ * 


and the Square Root of a ＋ = Va Fr = (by the com · 


. 1 ** x8 
mon Rule of Extraftion) a + 2 + 8% 


The ſeveral ways of 
in the next Section. 


SECTION IV. SURD QUANTITIES, 

I have ſaid before, that a Surd is the Root of ſuch a quantity 
as cannot be perfectly extracted: however, it will ſometimes ha 
pen in algebraic operations, that a Root cannot be exhibited in 
rational quantities, which nevertheleſs is not a Surdiin itſelf, but 
may be perfectly expreſſed in numbers, by ſubſtituting, inſtead of 
the literal characters, its proper value. 

Thus V cannot be perfectly extracted in algebraic 
terms; but if the value of @ be 3, and the value of x be 4, then 
a* =9, and x* = 16, and the Surd becomes / 97752 V2 231 
a rational number. Whence a Surd, ſtrictly ſpeaking, is ſuch 
A quantity as is not commenſurable by the ſcale of rational num- 

rv, 

Again, Surds, though incommenſurable with rational quan- 
— may, — — be coinmenſurate among them - 

elves. 

Thus svn and 3%, are each Incommenſurate to an 
rational num A. but, with regard to themſelves, they are 4 
the perfect ratio of thelr coefficients t, 4, and 3, reſpectively. 
This being premiſed, I ſhall proceed to the Algorithm of Surd 


Quantities, 
wity to the Form of a Surd. 


managing Surds will be particularly handled 


Ant. I. Th reduce @ rational 

Rule. — — index of the quantity by the Index of the 
Surd, and over ou_y ſo produced place the radical ſign, 
and it will be the form required, 

Thus, let 3 be reduced to the form of / 5s. By the Rule 
314, or 1 =9, and yg is the form required, 
Again, let #* be reduced to the form of 974. Here a N = 
4% and / is the required form, 

In like manner, « + reduced to the form of / is 


VA of FRED 4 nd = reduced ts the form 


ef 


diffirent Indices to other 
valent ner, which ſhall have one given Index. __ 
Rule, Divide the indices of the quantities oy ven In- 
dex, and the quotients will be the new indices quanti- 
ties, Then over the ſaid quantities, with their new indices, place 
the given Index, and they will be . 
XAMPLE. 


ALGEBRA, 


Exam, Let 1a? and gf be reduced to equal quantities, 


n Index 4 Here 1 my jm the | 1 dex of 
8 1 2 and 14 |= N = ry Index of the ſecond 


quantity: therefore ml and 7 are the quantities required, 
Alto, if «* and #3 are 10 be * to the common Index J, 
Gap will be foundame I and A reſpeAivelyz and (6 for any 
ers. 
Any. III. Th reduee „ of rum Indices ts ether equi» 
1 


valent ener, having the leaft common Inden. 
Rule, Reduce the Indlees of the given quantities to a common 
denominator, In the «i terms, 


ExAMP., Reduce a" and * to the leaſt common Index. 4 
Here 3 and „ reduced to a common denominator are 55 and 


— and therefore goa and , are the expreſſions required, ory 


which are the ſame, Vi, and ” | 

— „ ya+b, and VIE will bo 95 manner jo found 
«+46 and apy z of V4 Vie ye 5 
417+ 3444 4 | and I — 


Ar. IV. To reduce @ Surd te itt wt Termt, 
Rule, Divide by the greateſt power contained in 82 and 
place the root before the quotient, with the radical ſigh between 


them 

Thus let y 38 be reduced to [ts moſt imple terms, Here 16 
Ie the nel ſquare number that will divide 3a; the diviſion be- 
Ing ma 11 the x ly a4 therefore 4/8 Is the Burd _— 


Let LIT) 1 Here Bio? is the greateſt 
is root [8 941 wt the quotient Iv 4 The gays i * 
urd In its * le terms, 


} YT, 
Again, let 17 be given, This un- TIED hel 
e and thus for any other, 


Ant, V. Th find whether Surdt ave ceommenſurable or not. 

ule, Reduce them to the leaſt common inden; and the 
quantities, If fraftional, to a common denominator, except when 
like terms are eommenſurable. Then divide them by the greateſt 
common divifor, (or by ſuch a one as will give os uotſent ra- 
tlonal,) and If both the quotients are rational, the Surds are com- 
menſurablez but If otherwiſe, they are Ineommenſurable.. 

Wome: 5 Let a7 and y/12 be propoſed. I heſe have . Al. 


y one common Index, and are equal to 3X9 and JX4 
Re eively Divide by b and the quotlents are wy and 7/41 
that le, 3 wy, and therefore they are 11 * 
Agaln, let WA" and /e be propoſed 


Here, by dividing b 
6, the quotients are /, and or 1, and ih, oy 0 ” 11 
incommenſurable, 


Alſo, if P and F be propoſed, theſe are reduced Te 
and theſe again to __ ]- Divide by f 


54 and the 


poſed, divide theſe quantities 12 A + y*, and 0 the quotients are 
yx* and %, or x and y, Hence the quantities are commen- 
ſurable. el inſtances are — to point out the method of 


Ax r. VI. Th add and Mes Surd 
ule. Nations uantitles with unlike indices into thoſe of like 
- indicesy and bring ions to a common denominator, or elſe to 

others * have Miene denominators or N then reduce 
the quantities to their ſimpleſt terms (by Art. IV.) and if the 
Surd part be the ſane In all, aunen it to the Bum of Difference 
With the ſign ( oy |tiplication. - 

If the $urd — is not the ſame In all, the quantities can only 
be ＋ or ſubtrated by connecting them together with the ſighs 


Aue Let v/ 18 and 3e be added together. Here 716 


rn and ee Fi and the 
ſum == 4 


antitier. 


TI — L 18 195, 

Let y/44 and J, be added, Here V TIO mn ot, 
And VO = Vickie rr Therefore thelr ſum = 
i X Mei Ve. In like manner, If It had been 
required to have ſubtracted V44 from den ab, the remainder 
would have been , Alle, If -e ? \ may 


added to 2 Va + a= v4, the ſum le 4 57. Ve+v14 
Ven 4 — 2. therefrom, the remainder le 94 
If 4 is added to N ls A VI 


4 1 P J, 


Lei ob 01 but If fubtrated, the remalnder - 


7 = [7 The procedure Is the fame for any other 
quand v8, "0 
Anr, VII. Th multiply and divide Hurd, 


Rule, Reduce the Burds to the ſume inden] and the produc 
or quotient of the rational Ir belng annexed to * 
dad 2 quotient of the Burde, Will give the product or quotten 


mui Let 2% be multiplied by 3/3 Here the urch 
have already the ſame Index. Therefore ) x 3x /2 X 3=6 * 
is the Product required. Let a? be multiplied by . 

St, and Ali and thelt product las 0%, 

Let As ay? be multiplied by gyx#}. Here of (the firſt term) 
15 THY Xx rv == $9 #1 alſo the ſecond term 
+ 2 % and tl mz 92 #*, and thelr product = 
+IXS * VOTES a= +-104/y* and therefore the whole 


_—_— is xy N Wn, *\, If both quantities are * 
the operation will be eq qually gaſh, due due * j being pald av we! 
to the lnſtructlons In 4 II. av to th * ule yore ven. 
t «=-4Y/ + be multiplied by 44% . Here the product by 
LL ETTTZT and =; po by AY x + by, and 
thelr ſum la &=244y/ x + dv, the anſwer fought, 


go In IV If ut be divided by „ the | Quotient Will be 
Mb alſo 12 divided by ff $6 "F [EFT IN 
gr vn 4% N 1 0% W 


= and the like for any other! obſerving, In com 


pound quantities, to divide each term in Gs 22 by the whole 

diviſor, and connect the quotlents with the ſigns ＋ gf ==, as thy 

eaſe ſhall bez and further, that the dividing of each ſeparate tern 

«4.4 the pamponge diviſor, is the fame as multiplying lt by the ke 
elproea| 


Here 6 


Thus, it N ſingle term, as af 1s divided by a ceompou| 
term, 08 * + +, it Is the. fame thing as If 1 It was multipflal 


by H and therefore the quotlent [ - 


N. B. A fraction la ch Into Its — — b ki 
"| the — the 41 1 the . — 2 


Paten With regard, however, to compound Surds, it 
will not often Feten that any 25 can be derived by the 
above mode of proceeding. Wherefore it will be proper to try 
to carry on the dlviſion In the fame form as was ſh 
pound rational quantities, which ſometimes may be done with 
great facility, When this fails, the quotient can only be ex- 
— A by writing the diviſor under the dividend in manner of a 


ewn for com- 


Anr. VIII. Jnvelution and Evolution of Surd Quantitier. 


Are performed by muntiplying (if (if * is a ſimple Surd) the Index 
of the Quant by the 1 Power to which it is to be 
involved, or by the FraQtion exrſing 1 the Root to which it is to 

be evolved, and where there is bk 1 . part, its proper Power 
or Root muſt be prefixed thereto, Thus, the Square of « /«= 


a" N oy 5 1 The Cube of 4 y/*! 
UN N e , or of , 
Alſo the Cube Root l e and 


| 
the Blguadrate Root of Bt — 
Ge DLIVAL Here no d pe is 2 75 1 1. Wn and 
ls Numbers, but 


Fogery, pov! L the 1 of Powers 
Fractions. 
Henee, in 7h eaſes, both Involution and Evolution ma 
be performed KC wn Bon Fer n if it Is 2 


to Involve 7 Power, and th traſt the Cube 
IIA raven 1 a by mulipying e the epo - 


"The wn th XII. wy bens 


Roots, thy 
powers j 


ALGEBRA 


. wv. wth x 2 g 
penerh * F Rz,F 


4 Surds ate Involved and extracted as integers of 
e quantltles due regard being had to the operations of 


ures. 
1 of Evolution, where the Root of Compound Surds 
eannot be found, It muſt be denoted by a line or vineulum drawn 
ayer the whole, together with the proper radieal ſign or Index, 

Operations of theſe kinds may be mueh facilitated by aſſuming, 
inftead of Kurde, fore rational quantites of letters to repreſent 
then 4 and by having recourſs to the Binomial "Theorem, given 
in Art, II. Neck, III. wore # may be taken to denote any power, 
(ther whole or fractlanal 4 and f@ It may be made applicable to 
ſes of Evolution as well as of Involution 4 and having by this 
means obtalned the terms of the required power (which, If frac» 
tonal, will cammonſy be an Infinite Hes) the Surds may be re- 
tored In lieu of the aſlumed letters, obſerving to raiſe the Indices 
of the 8urds in each term of the Power denoted to the Indices of 
their ſubſtitutes, 

It was obſerved In Art. II. Sect. III. that when the quantity to 
be involved is a reſidual, vis. when one of the terms are negative, 
as 4b, the terms of any power thereof will be 4- and — alter- 
ately y and In Binomlals, where both the terms are negative that 
all the terms, of whatever power, will be affirmative : this, how-= 
ever de to be underſtood within this limit, namely, when the 
power of the quantity to be Involved Je affirmative, 

1 * 

When the power la negative, as 4 + b| „ere 4 in the 
Reſt caſe, all the terms In the odd places will be affirmative, and 
thoſe in the even places negative but In the latter eaſe, all 
terms will be affirmative, 


N. H. A quantity with a negative power se equal to [ts reel» 
— ' 
procal with an afiemative power, "Thus # +1 "ne +4) 


Article 1. Pac. U. obſerved In the gehollum of 


There are other methods of extrating Surd Quantities, though 
I believe the caſes, to which * may be applied, will nat fre= 
quently veeur in practice 4 but, that nothing may be wanting to 
render the rudiments of this Syſtem as complete as pollible, 


ſhall lay down another rule, which 1 have ſometimes had recourſe 
to, and found uſeful, 


It is this, If B4C be a. binomial . elde Burd, thin 
8 N 4 1 — 4 
mD. j A | 
The uſv whereof is this Lot g be a blnomlal, whoſe 


ſquare root Is required, Here the ft term P and Cv. 
BY Bm 
a 


Then YU --C amy 9=Sany/ 422 and V 
= Ekim 
Nr 17 
Likewiſs „ 71212 


1/2, The required Root ls 2 10 44. If the given 
quantity had been 34/5, the anſwer would have been 2 / 10 
— 19 


N. B. In this Rule B muſt always be the greater Quantity. 


SECTION V. OF INFINITE SERIES. 
Axr. I. To find the Value of Fradbien in an infinite Series, 


Rule, Divide the numerator by the denominator, as in com» 
mon diviſion, and continue the operation as far as ſhall be thought 
ncceeflary, in many cuſes, after a few terms are had in the quo- 


tient, the law by which it converges will be diſcovered, and ſo 
any number of terms be ſupplied at pleaſure, 


ExAMPLItS, 


Let = be thrown into an infinite feriey, 


144 )1 C ee. 
i++ 


No. 14, Yor !. 


the | (1 


| 


Let — be expreſſed by an inſnite ſorles. 
e ( wb 5 ALD 


+ 

n 

In both of theſe ſeries, after u fow terms are found, the law of 
continuation is manifeſt. 

SeHOLtUM., It will, however, ſometimes be difficult to come 
at the (orles by this mod by reaſon of the ebefflelents and then 
it will be convenient to aſſume a ſerles with unknown coefficients 
to repreſent eit which belng multiplied vr (Involved, as the queſ= 
tion requires, and the quantities of the ſame dimenſion being put 
equal to each other, Equations will be had, from which the ko- 
efflclonts may be fallt dvtormined. But this will bo better uner- 
wand after we have treated of Equations 4 wherefore, though 
ſhall give au inſtance of It here, the reader may paſk over this, and 
the remaining part of the Seftion, till he knows perfectly how te 
manage Kquations, 


The method le this 1 Suppoſe — be the ylven quantity, Let 
the aſſumed ſerles be A + By + Cat + Dx? + RN, Ke. wn | 
2 Multiply both by „„ and there will be 1 = 


4A ny 8 D 1 E 4 Ke. 
N el 


| | and by equating the coeMelents of the ſame powers of x, 4 A = 


NM -A eC=D my oD=q m4 i= 
1 == e. Henee in the firſt equation; A z= = 1 in the ſoeond, 


Sad n 
Dam. = 5 in the 3d, C = - 


L and in like manner Lam... 
4* 4 


1 O 
==) In the 4thy 5272 
Therefore ——— brought to 

eee 
ſeries [4 57a TI ITY +, &e, * 
Ax r. I, To invelue an influite Series ts any given Power, 


Rule, Subſtitute the particular letters or numbers lu the glven 
ſeries inſtead of thoſe in the following general forms 


« X1 FFF ez x into 


+ an 
722. 
a 
a ATi. 
xd 
B 
JAN. chi 
1 — — 
4meA+3m—1. dB+2m—2C+n—34D , 
hu och] out Dun ů —ů Mc ang 


— 7 . 
+ SANT AN -C- W) > . 
Wr — — 


4 

+ &e, Ke. &e, , 

where A, B, C, D, E, Ke. are the coefficients of the terme m- 
mediately preceding thoſe wherein they firſt appear z and the law 
of r E r* 10 4 W 

XAMP, U the ſyvare i 

Here set; — bezt, ct, fant, e, Ba which 
values being put in the general ferles In leu of the letters, It becomes 
tf A LET eb ELIE 1 þ 


[8A+$8+40 : 
ENTS Then the fr tem A, being 1, 


the ad Is 34, and B, Its eveffielent; is 4 1; the 4d term Is 4 4! 
and C, Its 1. is 44 and yo" for ts 1 the 


ware of the given ſeries is 1-3-4 x + get I þ $44 
Kd Rd BL AT 


ALGEBRA, 


Nead of belng =, would bem and In that eafe the ſorles would 
become 141444 : x ＋ — + 


aA+! —— * % Ke. and henee, 1 T l. / 


Ii &e, 


Various examples —— have been given to have Illuſtrated 
this rule, but It Is apprehended the above Is ſufflelent to ſhew Its 


general uſe, 


ArTiIC 
To revert an infinite Series er, T 2 the Reet of —_ a Series, 
Rule I. If the ſeries conſiſts of 4 the powers of 8, as Az+ 


Bz* + Cz* AD * &c, y, then ſubſtitute the values of | E. 


the coefficients, A, B, C, D, &c. in the following form, for the 
root. 
ABC—A*D—5$B?, 


1 
* 
1 

1 A 
4 25 + ABC — 28A HD — 28A BC + 7A*BE 


+ rt 
ACD -A 5e, Kc. 
Fo 2 - 4, &c, 
rp n= + 125 2 3 
acc, 
| = e fe 2 
1 A 1 
+ 22 2 Any + Ab 0 1955 8 
j Cay 1 % Ke. 
2 = 2 150% "tte 


. 
Then making the homologous powers equal, Ac n and 
0 * And Ab + B e, or . Likewife Ae + 


I 2BB=AC 
$B4ab C e and cm N In like manner AKH 


FSR e whenee bel, 
and ſu on. 


Exanmp Let — 4 1 &e, to find x in a 
a 


ſerles of s. E ete- ges; 


. bs. ad i et 
=; &t; l. 


$X == 
- — a 1 t 
| #4, „e. Sg = + 


mp” Ker. 1 ent Ne; that le, 


— 9 
— — 


{hu fo fig 0 


25 NE 


d i = ff 8 gd LA 
&# in 4 I e 


ö , e. 
For * quay * hy + Ty 4, „e. Then 
1 ay) 5 
2 
And Ha Any 1 
+Bu? — 5h. 6896 41,1 
JBl — 
145. 2 Cay 24 
hen equating the coeficlents of like — AI, A 


Bal ©, Ac JB. b+-Ca'=0, ee 
+Da' == 0, &e, whence « = == = — 


Likewiſe DDE, — ru, ke, 


| or, In rleal p 


MTS! ' 4 I 
Exame Buppoſe y +a tian nat * 
n to find y, Here nn, ym % Al., 2 4 Cz 


Wy | „bern ; && Then = + 


2 74.6.7 
1 , ＋ er 73 141 Xi Ke. m4 


ir &e, 
MEET, 7 $ 4 A 

Kale III. When the ford "nl of any hover of « de. 

noted by m and n, as Az” + Bu” ”* ＋ e "+Da"?”, 


„c. =y, then ſubſtitute the values of the — 
A, B, D. &c, into this form, * 


Put v = * Then vv" —= 9 * 
1＋a 
nne, m” 
zum AA \ 
_ 2mm+ +91 + 41 +6#+11, * 
un 2 — Ro e 
421-1 
+ EPIC * 
D 
"7 \ f 
| &c. 
W * un hy 
For put 28 4% 4% % 1 * as. \ Then 


dividing the given ſeries by A, Wwe have 8 . 3 


kee. =} = Whenee by involution, 
" 22 22 l 


re + mew " 1&6 
| T bb 


| 22 T0 
X. A ‚ F e. 


Teen equating the eoeffleſents, mb 1 Se und 1 = 77 
And m + „ eee, =, aide = 


k- angle. ber. 
n 
Note: M 1 they Rules 1 have all purſues thefts feties t6 4 
di, . (Have fi Mit &f Would have taken Up tog wur 
"rr Blk 4 ++ Hefe 5 
= x; 1900 15 0 . All 1 
1 Ne e = 4 v. 
n why 


0 Row furivg wil | 
he Vl) ot ty tee fc 


EOTION VI, OF nin ene, 


n Kguatlan ls wi 1 het campa W's 5 0 
equality on em! 


(furently expre 
1 A t equa 5 hom 
In Dy 4 


us 
quantities 

To turn proportional Qrantitier inte Equationt, and the contre 

Rule, 15 Itiply Eres — fo r one (ide of th 
Equation, and the two means together for the other (ide thereof 
refflons, When there are but three terms, 


— middle term for the other ſide of the Equation. If 
quatlons are Y be Ir. into proportlons, the procedure le u 
the rev — * each of the Equations muſt be dlvided Into two 
* — thoſe p produced from one ſide of the Equation muſt 
the extremes and ſo thoſe of the ather fide will be the 
— means. Thus if the a #1411et# be 41 the 
Equation derived from It will be « ., Again, If t 1 
on. eee. be glven, It may bot transformed 
rr 4 le- eie er e. 
Teer er 0G 174-1 


11160 or 88 ˙ανοπεαεο ds or as 11% K 
410 


,- 4 m 4 4 


n 
10 


12 


„ 


as 
18 


ALGEBRA, 


eee dee TOURETTE 
fol S d. Into of N the 


Arier It, 
fy exterminate an ny we py Wt of foveral Aut 
U 


chen fide may de made the means or extremes at plea- 

on AI. each M0 may be either of ſuch means of extremes | 
far by multiplying together the means and the extremes of any of 
theſs proportions according to the Rule, the given Kyvation Will“ 
be produced; Which (hows that thelr relation with each other has 


been preſerved, | 
1. — I, * — — 64 = 1 
Algebrale eſtlons are brought to an Equatlan, it 

* wy Flere es the quantity ſought may ſtand clear on 
the firſt fide of the Equation, and the known quantities on the 
other ide. To effect which obſerve the following directions, 
iſ}, When any quantity is alike concerned on both lides of the 
Equation it muſt be thrown out of both, Thus if $x-- $y= 

» d+ 5y. Here + 5 y being rejected from both ſides, the 
Fquation becomes 5x == 4c—4d: the reaſon of this is evident 
from Axiom the ad. When the known and unknown quantities 
are both on one ſide, tranſpoſe any of them to the contrary ſide, 
and change its ſign, Thus is 4 y+3b=ax—dy. Then if y 
be the quantity ſought — 4 y may be brought to the firſt ſide of 
the Equation, and + 36 may be carried to the ſecond fide of the 
Equation, by Changing their ſigns, and hence it becomes 4 y + 

=1x—} b, This is the ſame as 74 * 174 (or ſub- 
tacting + 3 6—4 y) to both ſides of the Equation z therefore, by 
Axioms 1. and 2. the equality is preſerved. Id. If there be frac- 
tions in the Equation, multiply both ſides of the denominators, 
and it will be freed therefrom 

ExAMP. 4 T = Here both ſides being multiplied 

c 

by b and e (or 4 it becomes c + bf d. This proceſs 
is founded on Axiom 3. | 

4th, When eny quantity is multiplied into both fides of the 
Equation — into the bigheſt term of the unknown quantity) dl 
vide the whole Equation thereby, 

ExaMP. 3% a= 456 Here divide the Equation by % and 
It becomes 34 S ge again divide it by 3, and & will be equal ts 


E. The truth of this appears from Axiom the 4th. 


$th, If the unknown quantlty Is affected with a furd, tranfpofe 
the reſt of the terms, and then 4 each fide according ts the 
Index of the ſurd. Thus If / #* + #x +4z= 6 by tranfpoſing 4 
we have / #* + 4# == e==4, and by fquaring both ſides & + @x 
0 =2e4* +4"; and . the Equation (4 freed from ſurds, 
Thi e plalin from Axiom the gih, 
6th, When the (dg epntall ng the unk own We [4 f * 
woo (or If being ig 7 It has a Fat{onal root) then extract the 
at on 7 * of 4 mw - LE nen = 
x = he If bj cn and e pre Kaen quatitities; ts 
e N Khor, e in he rae bf + Will by HW, 
$6 likewiſe If x* + 6x + yore taking the ſlate foot We 
7 N td by ig 124 / Shi 
j 47.8 | 
; I, AN thels wethods are ts be ufed as betalen Heauite 
Ul the 15 1775 cute. "—_— 
5 rr n 
EXANY if What 12 value ot 4 in this We 18h 44=4+ 
e 8 e ere + 34 48d +16 in is Nas bf . 
4 100 N won had hy 8 Ather oh . — (Ik E N: 
15 k of 1 wy of 1 e 1 U A f 6 | wil 
e es A S! 5 viding b th fide bl 
rm Dan, 


EXAMP, Ih What is the value of & in this Eyuatian gu- 
811 7 Heeg by multiplying bath fides 6 +44 we have 
a x Ay + 64) +0) 4 an 94) 1 whence (by tranſpall- 
— It el with both J. and : " A. Wa bi, 
eing cangcerne — — 4. 
Tel, and dg ath I. af the Raven by #* + $4, wo 
have + = e 
a 

Ear, III. Let = N= be g find . 
Here by a ou both Ks of My MAS to x 
„% + #4 2 $4 + #4, and by tranſpoſition, &, a4“ +? == $4 


= 4, and dividing by 24%, . mn ber. i 


ExAane, IV. Let vm FTI TT Here 
1+ mn Vir , which ſquared gives a? +2ex+þ 


Om pa y/Wiket, of „ , and (dividing 
by f TP * which ſquared gives x* 19 L. 
( 


the'4th power 4% | jp 


Rule, If the quantity has but one dimention in the Equations 
ſoek the value of the quantity e be expelled In two Equations, an 
put thoſe values equal to each other j of having found the value in 
one Equation, (ubltitute It in eu of ſueh quantity in the reſt of the 
Equations, Proceed thus with another unknown quantity, But 
if the quantity to be exterminated be of ſeveral dimenſions, find 
the value of its higheſt power in two Equations z then if the eu- 
effleients are not the ſame, multiply the leſs ſo that it may become 
equal to the greater, Then put theſe values equal to each other, 
and there will come out a new Equation, with a leſs power of the 
unknown quantity : and by repeating the operation, the quantity 


will at length be taken wy 
XAMPLE, 


ExAur. I, Given 7 x—$y==28, and 3x+ 5 =55 to 
find x and y. 1ſt. Let F be wh. bes In rs Equation 


the value of y is 22 which is found by tranſpoſition and 


diviſion. In the ſecond Equation its value (in like manner) is 
found = . Theſe being put equal to each other, we have 


4 
EA. KE an Equation wherein only x is concerned, 


5 + 
Multiply this Equation by 4 and $g (or by their produft==20) or, 
which is the ſame thing, multiply the numeratots and denomina- 
tors croſs wiſe, and we have 28x=t i 2==27 53=—t 5x: By tranſpo- 


ſition 43367; and by diviion, a= =9 4 which fubſtity= 


ted in either of the given Equations inſtead of +, the value of y 
theti will appear. "Thus if it be ſubſtituted fit the ſecond Equation, 


27 + 4y==36, and by tranſpoſition and diviion ) A= 7 


EX AMr. II. Let It be required to find the values of 4 4; and 3, 
in the three following Equations, vis: yg MA ot 
and y + #==t 9: Here, by btrakilng the rt Equation from the 
ſeeond (In order o exterminate &) We have &=j==t, and this 
added to the third Equation, y is io extermiiated z and there 
is found a s == 26, and eonfoquently x == 19, Wd y (== &=1) 

z And # fs iy =. 

Auf. III. Let there he glxen +-ky==# 4 and a 10 
enpunge + Here by the firſt Equation a n and therefore 


F, which being wrote in the other Equation Inſtead 
of % we have &—|'-þy* z=d 4 vie, af =203+4* +=44 and 


there ſure y* — ay =, u Quadratle Equatlon, whereln 5 le 
the * known quaiitity; 


Auf. V Of thy Netzer and og - of 170 Mong remaining 
: | Dj eſa „net Dnontity; 
in 4 (Dim 1 5 i 


Ile win the Wigthod of Freeltig Pau 

tons from any nenen quantity; 58 twi ot more . 
tions are rt i bie edfitaiii fig. BY „ WHRHOWH al | 4 
e Vallis of WHIEN; WHEA it i 1 phe be tat T Have 0 
een pe ons & rag 
Bf Feveral differ eens TH the aal 

100 heh ch Equatſan is £4 a . Mal 


| 4 QUHHHE a Cußiez Riqus⸗ 
0 Kt: a e rp gf ihe hi hl — 
T 115 atis Bf this Kind (4 48 ae the 0 hf 
Val Bf ths Fi HH WH N * EBHERFARY WI by Hog af - 
the falſawing Articles Bf Is! a) hy After hay ing hers eapſalge 
ige ee wy Eampanyen Bf eh Fyuatiank: 

All Equations 8 Eanſigereyl 4 11 5 of ar of 4 
Wer gfe: ths If #—b==& which is 4 We be 

Yared there ff mw 4\—2b4 +4 ee 1 % if 
CANON We avg vt en „ + 384 4 = $1 a6, a Chis an 
e e, It ſe hawever, bus Teldum gl Þquaz une epi In 
this regular farm fa he coefficients u ſis Wh will ge- 
nerally be greater of leſs than are affigned by the involutian of 
une quantity 44, and therefore In_general @ Quadratic is @ 
dompaund derived from „ 4==c1 4 Cuble from x = 
X += x += @ Biquadratle from = „ x = 
Xx a=, of from a Quadratle ſquared, e. But the letters 
„% , Ke. may be affirmative, or fume ny be affirmative . and 
others negativen whereby different figns will be produced In the 
vations anſWerable to all Caſes, 
n an Equation of this fort, the whole being equal ta nothing, 
it is obvious that at leaſt ſome or other of the factors += , 6 
„ e, ſhould be equal to nothing 4 or the Equation (which Js 
thelr product) could not be fo, It 1s alfo evident, that any ſuch 
Equation may be divided by Its factors till there remains only one 
factor and as each of the inferior Equations obtained by ſuch 
diviſien muſt ill be equal to nothing, whatever factor was the 
diviſor, it follows that each of theſe 8 aro themſelves equal 
to nothing | and therefore h & 4, 6, &e, exhibit ſo many different 
values of x; with contrary \gns1 and hence every Equation has 


r By tranſpolition, = —44* and (dividing by 
4<) * 2 —.— 0 


as many Roots as there are dimenſions of the unknown quantity 
in its hl, heſt power j and where & 6, d e, &e. are found negative, 
* 6 3 Vez and where any of theſe are affirmative, x is 


negative. 


ALGEBRA, 
nnr: would | ub, Buppoſo 3 +, bad Rh 


become + +4 A x ++ 

ei . a and Money, e i to find y; 70 N 56 a Cn 

4M he Fd TL j i n + 
have illytiiated 1.4.7 — N +! MA. bis. = 

this wr 4 = oe! een is Mes it i | "Tl 5 15 re ba, 1 

= — up, ' 

tes ́ N of fed # & dis; * Me the ſie cha of any 0 vf bo, 


ns ＋ ur, 2 the Nes of 
1 tove : If the ferſes che Win 


i +04) +41 th i Fu ite the Va yk 2 mand ty as 8 + 9.7 Ys 
Bs b: ef f ft 24 
— Wt A, GD; Ke nh fling fn fr th 10 b. fn be is rn, oe the rot 10 * 


Fog: 
-b e, , le- dh Mes. Th jb * 
A adde bk ider AE, 


Av 
+4 3' + -B... Be 2 N 
A 


D -A- 5e, ec. 
T _— %, &c, Then 


* &c, - 
— 193 wy y4 2 > AM 
As 3 A 7 11 r. 
+ * 39 Fn, 14: Ker. * For put U Ile T " + 3 Th 
Cz* = Ca n + 3Ca* bye, &c. dividing the given ſeries by A, we have z" . T* 
Da" = = : Da „ Ke. a 1 
&c. == =v. Whence by involution, 
Then making the homologous powers equal, Aay==y, and | * who + —— 
a = . And Ab+Ba*=O, or 12 Likewiſe Ac +| 1 — 
A A? * u + mbv + mev „ &c, 
2Bab + Cab o, and —— In like 1 | „ . 
5 ABC—A*D—$Bg, B - B 4 ye, 22 
+2Bac4-3Ca"b+Da*=0, whence DS * 23; T* SNN 1 » &c, 
- 2n 
8 . 3 * 1 T. N X 2 i * „ 
XAMP. —4— to x in a | 
1 . 
ſeries of x. Here z=x, , A=1, B C=, D=Z, — 
bs 3 + | Then equating the coefficients, mb + _- 12 and 5 
El, le. and „ 4 And me + = eee 
I 
r . 
5 X "2% * 2m A? 
4 
I 2, Ke. * + 2 — 4224 Note. In all theſe Rules I have — urſued theſe ſeries to a 
2 24 few terms z to have gone farther would have taken up too much 


I 1 toom: but the method is viſible. 
— wits Kc. = n + 27 2375 Kc. that is, ExAMP. Suppoſe fun Fuge =y. Here zr, 
. ·-·55— ECD, tee, where A, B c, 4 arathe a e eee er 
: . , | Whence aW tm 7 — an wana * Kc. . 4 


1 li. anc AA acc} oa 


3 
N wal $ with their ſigns. 


4 _ 10 if by yr ba conſiſts * 12 of x1 — _ +=v, a] 
& * 7 , ſubſtitute the values of 
— cients A, BC: te into the following form, which will give 4 — The * * = always be of the ſame form as 
the root. 2 M e - wa es z otherwiſe they are not convertible into one s 
== tt Ir gen SECTION VI, OF Deb ; a 
— 0 L "Cr hk? n Equation is the mutual com two uantities 
W 1 td” EL CAE , bee, difrend — with the 1. 0 8 ry berwoe * ; 
For put — 4 + dy', * Then | is an Equut on, the equ ty 
x? == 49 her = es a+d, and — XIV. h 
To turn rtional Prantitier into Equations, and the contra 
ou 1 5 Rule. , ultiply 32 together for ono ſide of the H 
Kc. 1 and | — two _ 9 — the * = thereof] 20 
or, in geometr ons, when there are but three torms, 
. > > "We + v1 + 159% 19 77 b Jure the middle torm for the other fide of the Equation. | 4 
5B. 5 3 | 80 vations — to be turned into proportions, the procedure is juſt 
Ca) = Catys N _ the ora th each of the Equations muſt be divided into two 
== EZRA CEE 
hen equating the coefficients of like terms; Ac==, r er: 1. 
— * — eans. Thus if the Tx 42141 be given, the 
nne rr. eee Fquaticn derived from it will be a Ki. 1 if * Equa- 75 
Da! So, &c. whence 2 = b=—= =— * given, ee. V by 
— — 4 
3 BB—AC BABC—A*D—12B9 I l 12202 0: tz or as 4: ee, = 
Likewiſe — — | ci Hoch oft 111 -er rs 
9 88 F roam A. ya. ; 1 az or 6 1: 1 ＋ ca—de, oras f: 7720 141 4c 


41; er 


S -- & 


ALGEBRA, 


TT” TE THUONOULILE eee. 
MA Ur * a X eri Kra=15; and the 
* way be mache the means by extremes ut pleg- 

fur, and ait Bae ſuc ber my 6 either of ſuch means of extreinon 
ſur By mu Wi h 


lng toge her o means und the extreines of any v 
heſs projet hs ein ts the ale the glyen Eqliition wil 
Alain) * 


factors of eh 


el ile that thelt reſatlon With each other lia 
er preſerved; £+,9-bi 

NP. FI. -C 

ehfalt eftiohs ate Pre an Equatianz 
1 th hee hat is quanpily Might tir 400 eſeuk un 
ths firſt ide of the Equations ip E eg Hänkitſes un the 
Uher fiche: 10 effet Whith obferve the following diFections: 
When aay QUANKITY is alike egner Red 1 hath Hides Uf the 
Equatis it AUF be WFOWN But of beth: Thus if 5705 ** — 
E. ne + $ y being rejected rem beth fiche; the 
Fa e Eames $4 n the reafun of this 14 evident 
tram Arlam the 10 When the knawn and unknown 5 
are bath on one Ne, Wise any of them ta the eantrary fide, 
and ghange Its in, Thus is 4 py 48== 4# =4p: Then if y 

be the quantiey faught — 4% may de 
e Equation and + 36 may bs carried 89 the fecand fide of the 
Nada d hence it hecames 4 y + 


by changing thei ane, ane 
=44==3 6, This is the fame as pocing = 34+ + 
lacking + 3 #42) ta bath ſides of the Equation; t 
Axioms 1, and 2, the equality is preſerved. 
tions in the Equation, multiply both ſides 
and it will be freed therefrom, 


ExAur. Le +=. Here both ſides being multiplied 


c 
by band e (or bc) it becomes c + bc? =bda, This proceſs 
is founded on Axiom 3. 

Ach. When any quantity is multiplied into both ſides of the 
Equation (or into the higheſt term of the unknown quantity) di- 
vide the whole Equation thereby. 

EXAMP. 5%“ == 3e. Here divide the Equation by ö, and 
it becomes * e: again divide it by 5, and x* will be equal to 


$f, The truth of this appears from Axiom the 4th. 


3 

Sth. If the unknown quantity is affected with a ſurd, tranſpoſe 
the reſt of the terms, and then involve each ſide according to the 
index of the ſurd. Thus if y/ x* + ax t e e, by tranſpoſing d 
we have / #* + ax , and by ſquaring both ſides x* + ax 
=" —2cd* +4", and fo the Equation is freed from ſurds. 
This is plain from Axiom the 5th. 

6th. When the ſide containing the unknown quantity is a pure 
power (or if being affected it has a rational root) then extract the 
root on both ſides of the Equation. Thus if x* ==b* + a c, then 
r 6* + dc, which, if „ c, and d are known quantities, may be 
extracted in numbers, and thence the value of x will be known. 
So likewiſe if x* + 6x + 9 == 25c, by taking the ſquare root we 
have 437 + y/ 25c, and by tranſpoling 3, x = ＋25— 
S=T;Y iP 

N. F. All theſe methods are to be uſed as occaſion requires, 
till the Equation be duly cleared. 

EXAMPLES. 

ExAur. I. What is the value of x in this Equation 24—4x 
22 — 12x? Here + 24 and ＋ 10 in the firſt ſide of the 

quation being transferred to the other ſide, and —Bx in the ſe- 
cond ſide of the Equation being transferred to the firſt ſide, it will 
ſtand thus — 4 x + 12 x == 60 —24 — 10 ve. (of collectin 
the terms, See Ax 7.) Bx = 26, and by dividing both ſides by 8, 


x =? l. 


ExAur. II. What is the value of & in this Equation ax4+4! 


2277“ Here, by multiplying both ſides a + x, we have 
x 

O ++ 0h) + ax* + b* x == ax" + ge), whence (by tranſpoſi- 
tion) a" », x* +6% x==q x - %, vin. (by expunging 
av", it being concerned with both + and —) 45 " #=0 ef, 
Tab, and viding botk lides of the Equation, by a* + b*, wo 


hive x = 402 = 
1 


» (or ſub- 
erefare, by 
d. If there be frac- 
the denominators, 


= 

Examy, III. Let / i = v T3 ÞF3 be given to find x, 
Here by raiſing both as of the Talon to the 4th power 4 
%%% +44 = 64 + x+, and by tranſpoſition, &. 24% x! == b1 


= 6, and dividing by 24%, „ . hence 2 i 
2a* 24" 


Exanp, IV, Let += \ T. Here 


r+emm \/ Fx „eh ſquared gives x* +2654 
Opry or x*þ2cr==xy/IIFÞaT; and (dividing 


by x) e N Fox which ſquared gives x* + 4cx +46" 
0 +0, By potition, — qe and (dividing by 


4) om B=E® 


raught ta the firſt fide af 


Anviers It 
vt ſpots an 1 1 wy 501 ent of re 
us f the quantity has but une ww in this 
ſve 15 valiys uf the yilaitity ien He te in tun Kaustſons, an 
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the valde of (ts highs power IH d Equations z then If the et 
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r. ic the greater: Then ply. Meſs values yh is ent wither 
unc there wiff come BYE & new EQUAHOR with a led power of the 
1 * 747 and by Fepeatinig the epefationz the quartity 

Will at ſengtß be taken AWAY: 


Auf | 4 = x + 10 
14 eee Fed 


{A AMPLES; 
liven F = = 4, af = 
Ft, Let the £% Amte . the fn Equation 


the value of y , which is faund by tranfpaſition and 


diviſion; In the feeand Equation its value (in like manner) is 
faund = U, Theſe being put equal ta each other, we have 


4 
DMA an Equation wherein only « is concerned, 


5 
Multiply this Käte by 4 and 5 (or by their product gao) or, 
which is the ſame thing, multiply the numeratots and denomina- 
tors croſs wiſe, and we have a8x—112==27 5—15x. By tranſpo- 


ſition 44 and by diviſion, n. which ſubſtitu- 


t 
qiations 


ted in either of (the given Equations inſtead of x, the value of y 
then will Thus if it be ſubſtituted in the ſecond Equation, 


27 + 4y==56, and by tranſpoſition and diviſion 1=35=27 =9y. . 


4 

: Exams. II. Let it be required to find the values of x, y, and 2, 
in the three following Equations, viz. x+y==17 ; x+2==18; 
and y+z==19, Here, by ſubtracting the firſt Equation from the 
ſecond (in order to exterminate x) we have z—y==1, and this 
added to the third Equation, y is alſo exterminated z and there 
is found 2 2 == 20, and conſequently z = 10, andy (=z—1) 
m$% and x (==17—y) B. 

XAMP, III. Let there be given x+y==a ; and x*+y*= to 
expunge x, Here by the firſt Equation a==a—y, and therefore 


* ag, which being wrote in the other Equation inſtead 

of x* we have a—]'+y*=b; viz. a% —24zy+y* +==b; and 

therefore y* — ay ——= a Quadratic Equation, wherein y is 
2 


the only unknown quantity, ' 
ArT.IV. Of the Nature and Compoſition of Equations, containing 
a——_ Dimenſions of the ſame unknown Quantity. 

In the laſt Article I have ſhewn the method of freeing Equa- 
tions from any unknown quantity, whereby two or more Equa- 
tions are reduced to one, containing only one unknown quantity, 
the value of which, when it is a ſim ja Equation, I have alſo 
ſhewa how to find; but it will often happen that the remaining 
quantity will be of ſeveral different dimenſions in the Equation, 
and then ſuch Equation is called a Quadratic, a Cubic, Biqua- 
dratic, &c. according to the dimenſions of the higheſt power, 
To manage Equations of this kind, ſo as to diſcover the Root or 
value of the unknown Quantity concerned, will be treated of in 
the following Articles of this Section, after having here explained 
the nature and compoſition of ſuch Equations. 

All Equations may be conſidered as compounded of thoſe of a 
lower order: thus if „o, which is a ſimple Equation, be 
ſquared, there ariſes * —=2bx T =0, a Quadratic; it 
cubed, we have „ — 3 by * + 3þ* + — b* 0, a Cubic Equa- 
tion z Ke. It is, however, but ſeldom that Equations occur in 
this regular form, for the coefficients of the terms will ge- 
nerally be greater or leſs than are aſſigned by the involution of 
one quantity , and therefore in general a Quadratic is a 
compound, derived from vb, „ e Cubic from x == þ 
X24 X x —4; « Biquadratic from = d N = 

, or from a Quadratic ſquared, &e. But the letters 
„e, d, &e. may be affirmative, or ſumo may be affirmative and 
others negative, whereby different ſigns will be produced in tho 
Equations anſwerable to all Caſes, 

n an Equation of this ſort, the whole being equal to nothing, 
it is obvious that at leaſt ſome or other of the factor x— b, xc, 
xa, &c, ſhould be equal to nothing | or the Equation (which is 
their product) could not be ſo. It is alſo evident, that afly ſuch 
. may be divided by its factors till there remains only one 
factor; and as each of the inferior Equations obtained by ſuch 
diviſion muſt ſtill be equal to nothing, whatever factor was the 
diviſor, it follows that each of theſe are themſelves equal 
to nothing; and therefore ) c d, e &c, exhibit ſo many different 
values of x, with contrary igns3 and hence every Equation has 
as many Roots as there are dimenſions of the unknown quantity 


in its higheſt power ; and where 6, , d. e, &c. are found negative, 
x is afhrmativez and where any of theſe are affirmative, x is 


n-eative. By multiplying the factors or Roots together, under 
different ſigns, it is obſervable, that when 6, c, d, &c. are 
all negative, or, which is the ſame thing, when all che values | 
of x are affirmative, the ſigns in the Equation run + and — 
alternately ; but when there is a negative Root, one affirmative 
quantity will follow another; wherefore there will be as many 
aſñrmative roots in the Equation as there are changes of the ſians | 
from + to —, and from — to ＋, and all the reſt will be 
negative. 

"Theſe obſervations, however, are only applicable when all the 
Roots are poſſible. A Root is impoſſible, or imaginary, when 6, 
c, d, &. denote the Square, or other cven Root, of a negative 
quantity; and when an Equation is wholly derived from ſuch 
Rootg, it is an impoſſible Equation ; if there be one poſſible Root, 


the Equation will admit of one poſſible anſwer, But in applying K 


Algebra, there will frequently be other limitations peculiar to the 
ſubject, whereby but one Root only will be capable of — the 
enquiry, even when the reſt of che Roots are boch poſlible and 
aſirmative 

From the multiplication of the Roots, or Fators, it is further 
evident, and worthy of notice, that the coefficient of the ſecond 
term is the ſum of all the Roots with contrary ſigns 3 the coeffi= 
cient of the third term is equal to the ſum of the Rettan, les of 
thoſe Ro te, or of all the products that can poſſibly ariſe by com- 


pounding them two and two: the coefficient of the fourth tern is | 8 


equal ty the ſum of all the products that can poſlibly-ariſe by the 
combination of them three and three, &e. and fo on; and the laſt 
term is always equal to the product of all the Roots with con- 
trary ſigns, ' 

T hele things being premiſed, 1 proceed to ſhew how to find the 
Roots of Equations, and ſhall begin with Quadratics, 

Akr. V. Reſulution of Quad: ae Equations, 

The following eaſy, conciſe, and comprehenſive method of 
ſolving Quadratic Equations, | believe is not in any other 'Trea- 
tiſe on the Subject; its advantage, however, over every other 
mode, will at once be obvious to thoſe who are the leaſt conver- 
ſant in Algebra. 

If it be a pure Quadratic, as “, or * - o, it is 


x*+2b++6%2=+4, +6* and in the _—_ +5 
the Equations become 


——— — 


TA, which expreſſions give the affirmative values of +: 
but the Square Roots of the above Kyvations may alſy be =+= 
b==v/ X4+6*, and =r+dms=y/ +4+57 tefpectively 4 and 
therefore „ in_the former cafe = 44444, and in the 
| latter == T, That is, if H be put T; 
where & is + 6f =, according as it is + of == In the ſecond 
lie of the given Equation, then, in the firſt eafs, where #* =þ 
My=+4 the values of + + are & HI, where 4 Is = or +1 
acearding as „ is affinnative of negative; and in the ſeeand ea 
where #*—2}+2 +4, the values of + + arg TI where þ 
is + or as # ih f er ==, * + Hl 
EXAMPLES, 

ExAur, I. Let & +6rz=2295 required u Here A= and 
aa d and T +4+4* = v/ 3295 == e , and 
+ T= 74 = 45and — $1 2 the —ͤ— of *. 

Eur. II. Let w*—bx2=1755 be given to find the values 
of x, Here k==3, and 1755 ==+<, nnd /p4+4* = 42 =B, 
ut 7 t4=*+42+3==+45 and —39, the values 
| EXAur. III. Let x? —Is=—28, Hereb=%}, and— a8 2-4 
als Þ t ee r ven, 
' Sh5=B; and BTI = ＋ 1.5 ＋ . 5 nd 
two values of x, which — this caſe * de FEW 
ExAur. IV, Let 24x —x* = 135, required x. This Equa- 
tion being wholly tranſpoſed x* —24x=—135, Here 6==12; 
and — 135 = — d and VT iz TIA VA 
=B; and 2B +6=>3> 12 = + 1 00 —g * 
Roots 3 but the Equation having been transformed, the ſigns 


; — 


muſt be changed, and ſo ＋ 9 and —1 5 are the Roots requires 


When d is negative, and greater than b*, the Roots are impolſible. 
ExAur. V. Given x*—10x=—32, Here b=5, and — 3 


CCC 


therefore the Roots are impoſſible, and the 
poſſible Equation, 
ART. VI. To increaſe or diminiſh the Roots of an Fyuaticn, 
Rule. For the unknown quantity ſubſtitute a new letter ;— the 
given increment, or E the given decrement z and ſubſtitute the 
powers thereof in the Equation inſtcad of the unknown letter. 
4 EXAMPLE, 
Let the Roots of this Equation x? + x*—10+4-8-=0 be incre(.. 
by 2. Let Ka, of z—2=, then x) =2—a1* 1 x* =2=7\ ' 
nd — lor = — 10 X23 —2 = — 02 20, then the powers 
of x being a uallly involved, and the ſeveral terms collecle 
we have x) E — 10x +8 = 2) —$2*--22+24=0, Where 
the roots of z are greater than thoſe of x by 2, 
ScnoLitM. By this Rule all the negative Roots of an Vqua. 
tion may be made affirmative, by increaling them with u proper 


quantity, 
An ric VII. 
Te multiply er Hivi.'e the Roots of an Equation by a given Y 
Rule. Aſſume a new letter, and divide or multiply it by ths 
ven number, and ſubſtitute its powers in the Equation instead 
of the unknown quantity. 
Lids Rect wf he ewatien onda bathte bo 4 
et the Roots of the Equation «-A e divided hy 
I. Here by putting 1 and Cube; it in ſicu of in 
the xiven Equatjon, there ariſes 3) C -- y/3++y/ 3:20, ==(by 
dividing by y/3) - go, for the Equation required, * 
Hence this ale fractions or ſurds may be taken out of an 
Equationz by dividing the new letter by the common denomi. 
nator z or by multiplying the new letter by the Surd quantity. 


An r. VIII. To complete a deficient Equation, 


Rule, Increaſe or diminiſh the Roots of the Equation by ſme 
given quantity, as ſhewn in Art. VI, 

Examp, Let +! +x—3—0, Here the Equation is deficient, 
the 2d term being wanting. Suppoſe z+1=yx, then & =z' + 
3z* +3z+1; this added to x (S1) —3, we have 2? + 332 + 
4z—1 =O, a complete Equation, in which the roots are caca lch 
by 1 than in the given Equation, 

ART. IX. To take away any Term out of an Equation. 

Rule. Take a new letter for the root, to which add an un. 
known quantity, and ſubſtitute this ſum and the powers theret 
in the given Equation ; then any term, or any of thoſe quant!- 
ties wherein the new letter is of the ſame power, being put into 
an Equation, and made equal to nothing, will give the value of the 
unknown quantity, which being put into the Equation with the 
new letter, the power of the new letter, which was ſo equate! 
will vaniſh, 


quation is an im. 


one m Examyins. , 
uppoſe 4 — 3 3% — 5 — 2 20. Put y ter 
Then K = eee! r 


—3* * — - -=-  —3e 
71 2 Ib" J 0-46 
* = —_ 


2 i + 2 

Than if the ſeeond term is to be taken away, we have g -— 
Son and dividing by au ro or l which, if lub 
tuted in the room of 6 the ſecond term will vaniſh i if the g 
term is to be taken away, we have Gy = D, =6, wn 
dividin by 5 ea from which Qyailtatic Equation 
may be determined: in like manner the 1 erm may be taken 
, by folving a Cuble Equation the zich by fo:'ving a Uu 

Fame, && 

SEHOLEVM: From the above proeeſteſt appears, that when e 
foeand term ie ta be taken away, the value of # Is obtained by d. 
viding the egefflelent of that term by the index of the high 

ower in the given Equation, feelng that the coefficient of 1's 
veand term of the wth pawer of a Hinomial Is , And this \ 
the moſt uſeful cafe, the reſt being too tedious ta be of real 1. 
vice in finding the roots, 

Ant, X. Th reſolve wf oxtradt the Root Va Cublc Rqnation, 

Rule, Take away the ſecond term of the Equation as by the 
laſt Article, and then it will be in this farm, „ Cg, and this 

— by 


0 err ** 
general expreſſion * =_ + 44 * wil 


4 27 

give the value of x. ; 27 
ExAMP. Let y*+3 y*+9y==13. Here, to deftroy the 21 
Term, put x—1==y, ſo ſhall IV +3Xx—I +9xr—1=1 
2 by involving the terms, &c.) & CO 20. Thercfre 4b. 
Sic; and theſe values ſubſtituted in the above form, v# 
have ff -==20, 3923 22 
10 10, 20,3923)! * 

22.7 32—. 7 3a , but x1 =), by ſubſtitution, and therefore 


E 


3 Scuetton 


Go - vw _ pg. 
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$cnoL102. The above Rule will as equally hold goo when 
3 and @ are either or both of them negative. But when a is ne- 


and 4“ is greater than 107, the Equation by this 
2 


Rule will be impoſſible, except when the Surd Cubic Root can 
be extracted; for then the irrational uantities in different parts 
if the Equation will deſtroy one another, and vaniſh. Bur this 
Rule is only calculated to ſolve Equations comprehending one 
real Root, and two impoſſible ones. It is generally known by 
the name of Cardan's Rule; but M. de Montucla, in. his Hiſtory 
of Mathematics, has proved that Cardan was not the inventor of 
it, Scipio Ferreut, and Nicholas Tartalea, did each diſcover it, in- 
adently of one another, and at or about the ſame time. 

| might further lay down particular rules for the accurate ſolu- 
tion of Biquadratic and other higher Equations z but they are all 
more curious than uſeful; and the method of approximating the 
Roots of Equations, of which I ſhall treat in the next Article, 
hay the deſerved pre-eminence above all others, as well on ac- 
count of its diſpatch, as of its elegance and univerſality, 

Adr. XI. To approximate the Roots of Equations in general, 

Rule, Chooſe ſome number at pleaſure to denote the unknown 
quantity, and apply it to the given Equation, by which it will 
he diſcovered whether ſuch number be too big or too little. If 
it widely differs from the true value, try another number that 
approaches nearer ; and, by a few trials in this manner, a num- 
ber will ſoon be found that approaches pretty near the true value, 
Then aſſume ſome letter, as v, to denote the defect or exceſs of 
the number ſo found, and put that number ＋ or - v inſtead of 
the unknown quantity in the Equation, by which a new Equa- 
tion will be had, a only with v, and known quantities z 
wherein all the terms that contain two or more dimenſions of v 
may be rejected as inconſiderable in reſpeR of the reſt, This 
done, the value of v will be found by a ſimple Equation, which, 
added to or ſubſtracted from the ſaid number, according as it was 
taken too little or too big, will give a number ſill nearer the 
truth. With this number and the letter v —— as before, to 
find another value of v, which muſt be applied as above] repeat 
the operation till the quantity, which was unknown, be deter- 
mined to a ſufficient degree of accuracy, 

EXAMPLE, 

Let x + 24 x== 587814, to find x, By a few trials it will 
be found that is ſomething above Boz therefore let go v 
then x*==$120004-192000v+-1680v + v?), and 24x==1920 
24 Therefore (rejecting thoſe terms affected with v* and v., 


$13929 + 19224 v ==587914, and v ESI 

[= Sb this added to 80 gives 83.8 for the approxi- 
mate value of &: this being ſubſtituted in the Equation, it will 
be found too greatz therefore, for another operation, take 
83, 8,—v=x, and x\==$88480.472—21067.32v, and 24 x == 
2011-224 u, and conſequently 590491:672—2109t:31v == 


$3:914, and v i en 0.1904 nearly, Hence + == 


6380.1 222 =84.678. true to five figures, and the 6th being 


only too much by two. | 
The operation repeated, will give the anſwer true to eleven 
figures But when five of ix figures of the Root have been ob- 
tained, and (till more exattneſs Is requiſite, it will horten the 
fativn ts ſeek a correction for v inſtead of one for the whole 


bot, which will be had by ſubſtituting the laſt value of v + or 


= (new) v, inſtead of the laſt v in the Equation, including all 
the E of the laſt vz but fin the Equation ariſing) 
tyjecting thoſe of new v as before, 


Thus, in the laſt Example, the whole Equation including the 
terms affected with vi and v4 is $13989 19034 - 10e 
+v\==$87914: of 194% + 160% — Nie and in this 
Equation puttin gun inſtead of % and 0 ing the terms 
of v and v4 as a correction will be obtained for the laſt 
found " which will give the anſwer as above, In like manner 
« fveond or a third, Ne, corretion may be found to any de- 
pree of accuracy, This Rule doubles the number of figures 
true in the Root at each operation, If the term wherein v* is 
found to be retained, v will be had by ſolving a Quadratic, and 
then treble the number of figures will he had each time ; where- 
fore, if the firſt figure only be taken true, nine or ten figures will 
be had at two operations, 

From this 17 may be deducted various Theorems for 
ſolving particular Equations, as well as general formulas adapted 
8 1 mu I will give an inſtance or two, and then conclude 

e Article, 

Let r be a number taken near to the true Root; and v (as before) 
= its exceſs or defect. Now if * er be a quadratic, then 
"tv=s, and & r =D +2rv+vt; and by =br +bv; 


— — 


e , EaeaFs 7 io, which is a general formula for all qua- 
No. 13. Vol, I. | 


dratics, obſerving that when b is negative in the given Equation; 
that is, when the ad term is negative, then—br in the numerator 
becomes + br, and + b in the denominator become—4 : alſo, if 
the given Equation be x*==c. then go, and thoſe terms wherein 


it is concerned, will vaniſh, and the expreſſion will be — 


+ 2r+v 
which is the common Rule for extracting the Square Root, only 
it is uſual to take » leſs than juſt, and ſo the 2 — ſign is ex- 
— from the denominator. To give an Example of this 
met 5 

Let x*+6x=61495=c, Here by trial it will be found that 
x is above 200: therefore let 200 r] then —b=r—1200 ; and 
any The method of performing the diviſion is 
as follows: 


- OPERATION. 
2 — 

* 848) 20295 ( and 200-452 
27 + 9 * (45. 


ar (new) + b = 486 2455 
— 5) 2155 


271 + b + * =422. 

Again, for a Cubic Equation. Let yr Lege, Put 
r+v =", 80 will x — pd + 1 4 & yy v bx? 
Sr Taru te, and dx=dr +dv, Hence r + br® 

Arne 3” +6 X v* +4r=e (u being re- 
ected as (ſmall in compariſon of the reſt 3) and by tranſpoſition 
+ 31% abr +4 Xt + 3 pb XU memo) en br tnndy 
and vn + we to be wrought aſter the 

3 +2br+d4+3r +6b.v 
ſame manner as = = Example. 
Or if . Ade put a ang L.. 
— zr _ 3r+6 Þ 
then (per quadratics) v== N + m. When three or four 
figures are found they muſt be taken for new r, and the operation 
muſt be repeated, 


Or, if Z TUN be put =g, and 3r Fl= z and 
Cn Fen bp — or then (ſince?==v near! == pw 
==þ, ( 7 y) X7 5 


will be == more nearly, 4 

Or the ſame may be rendered general after this manner, 
Let n be the higheſt power, and A, B, C, &c. be the aggre- 
gate coefficients of v, 7 v?, &c. and if the given Equation be 
% AN- tb þ Oo beat 3+ &, (to p = N, then 
+tAv+By + Cel &, =N — 7. — 42 7 47 — 
Ke. (hr and, by taking the firſt two 
terms of the ſeries as ſufficiett for an approximation, we have 


A 
+ Av + Bv'== P, and therefore "pe gm . 


of » == Ent taking the firſt approximate, * for +4 
we have obe the value of +1 either of which Rules 


are general, and will converge (uſRelently (iſt, 


Ant II. I approvimate the Roots of Bvpanential Equations, 


Rule. Let be given to find „ geek a number (by 
trial which ſhall be near the Regt, and take the logarithm there= 
of multiply this logarithm by the fald II en take the 
Aderenee Between this product and the log of the given num⸗ 
ber & and note it down with the fign + vr — according as the 
produt exceeds of falls ſhort of the log of 6 Proceed in like 
manner with another number (taken for the Root) and by the 
method of trial and error, as given in our New Syſtem of Arith- 
metie, find the value of x, 

If it be not exact enough, freſh numbers may be taken very 
near the Root, whereof the value of & laſt found may be ane, and 


by thus repeating the operation as often as ſhall be requilite, x 
wn + to any degree of accuracy, 
XAMP, Suppoſe x == 3 ; 


Let x* x6, required x, 

then the logarithm of 256 is 2,40824, and the logarithm of 

771413: this multiplied by 3, the product will be found 

_ oof 2.40824, by 1.07788, and therefore the ſuppoſitions 
3 is too little. 

Again, ſu 2251 then its logarith .69897 multiplied b 

3 will be 4 65 = b De. theſe — ws 

errors being managed according to the method above-mentioned, x 

will be found == 3-996, erring only four in the laſt figure, the true 

anſwer being 41 and by — 3996, as a new ſuppoſition, along 

with ſome other number nearly equal to it, the anſwer would be 

had with far more exactneſs, There are other ways of ſolving 

theſe —_— none that . more quickly approximate to 

value y exceedin one. 
MON N SECTION 
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Senottum This method fupprfes nl the Raste rent, tn 
therefore, when 3 q is * than þ* (which will be the cat 


SECTION VT. | 
CONSTRUCTION OF EQUATIONS, 

When in the Solution of an Equation Rrlet accuracy ds not 
required, the anſwer may be determined geometrically, by draw- 
Ing right lines or eurves after ſuch a manner, as, by thelr Inter- 
ſostlons, ſhall Veit and determine its Roots ; but lince the ex- 
traction of Roots by approximation has been brought to ſuch per- 
fo&tion, ſo that either a few, or as many figures as one pleaſes, 
may be readily obtained, Geometrical Conſtructions have, in a 

reat meaſure, been laid aſide, particularly in Equations of high 
— where recourſe mult be had to the Conte Sections, 
and other Curves ſtill more difficult to delineate z as the trouble 
in ſuch caſes would be almoſt infinite, and at laſt fail of produc- 
ing a correct anſwer, 

f ſhall therefore only give the conſtruction of Quadratic and 
Cubic Equations, which may be done without much pains b 
means of a Circle, paſſing ovet thoſe of the higher orders, as well 
as thoſe of ſimple Rane, for which no preciſe Kule can be 

ven; but the methods will, be different according as the un- 
4 quantity is differently entangled with others, and the 
aſſiſtance alſo of Geometrical Propoſitions, too various to enume- 
rate here, are frequently called in. 

ART. Il. Je conſtruct Quadratic Equations. 

ProBLEM 1. To extract the Square Root, or to find 
Root or ſide of a given Square, as x in this Equation, x*==»m. 
Rule. The given quantity being divided into two factors, as u 
take AD=one factor (a) 8 
and AB = the other H F 1 
(m;) divide AB equally * 
in c, and from thence as 
a center deſcribe the ſe- . 
micircle A F B; erect — 
from D, a perpendicular a? 

z a pe pen 10 A o k B 
to AB, and DF will be C D 
equal to x; for by the 
Property of the Circle, AD (n) x DBx (=m) =FD?, and 
therefore DF . 

Pros. 2. To conſtruct a Quadratic of this form, x* + 6 x 
Dc d. Rule. Find the Side of a Square equal to the rectangle 
d by the laſt Problem, which call , then from any point C in a 
line AB drawn at pleaſure, ſet off, to the right, CD , b 
is affirmative : but to the leſt if þ is negative; erect a perpendi- 
cular from D, and take DF =#, then from C as a center, with 
the Radius CF deſcribe the Circle AFB, fo will BD and DA be 
the two Roots, that to the righthand of D being affirmative, and 
that to the left negative. | 

Pros. 3. To conſtruct a Quadratic Equation of this kind, 
namely, » + xb - . Rule. Here the given Quantit 
— # being divided into two equal factors (but of contrary af- 
ſeclions) by Problem 1, namely, * and — , let a circle be 
deſcribed from any point C as a centre in the right line AB: 
with the radius = 4 b, ere a perpendicular at B, on the right, 
if it be + 6 (but, at A on the left of it is — b;) take BEN; 
through E draw EE H parallel to AB, interſecting the Circle in 
F and H, fo will EF and EH be the two roots required, which 
if they lie towards the right of E are affirmative z but if towards 
the left, they are negative, 

N. B. If the parallel does not cut the circle or touch it, the 
Equation is impolſible. 


Art. II. To conflrudt Cubic Eguationt. 
Let the Equation be x* + px* + gx==y to conſtruct which, 


obſerve this Rule, with the Radius 2y/p,—3g, deſcribe the Circle 
BGAK (as in the following figure) drawing the diameter AB 
und CD parallel thereto, above or below the ſame, at the diſtance 
of %, according as p is + of — then draw ZG parallel to AB, 


— 
and above or below it at the diſtance of IM +} * as the 


ſame diſtance ſhall be an affirmative or negative quantity] cut. 

pe the Circle in G. Alſo take the arch WP = BG, 44 let 

K and KP divide the whole Cirele into three equal parts, 

Let fall the perpendiculars QI, KM and upon the line 

CD, and they will be the Roots of the Equation 1 thoſe which 

— =; 1 ads being above the line, but thoſe which are negative 
0 n 


where there are impoſſible Roots) the conſtructlon is [mpoſtibls, 

Likewiſe, if e, ON will be f= ol CD it 

colne'de with AB, and the dance ZC from Ar- 37, 414 
| 1 


if 9 le affirmative, the coſe Is Impoſſible, 
SECTION VII, 
LIMITS OF EQUATIONS, INDETERMINATE 
ROBLEMS, &e, 
Arm, I, To find the Limits of Equations, 

When an Equation contains ſeveral unknown quantities, it 
will admit of an infinite number of Solutions, if both fra&ions! 
and negative numbers are admitted; for all of them, except one; 
may be taken at pleaſure, and their value being aſſigned and (ub. 
ſtituted in the Equation, that ſingle quantity will be determined, 
However, ſometimes queſtions are ſo propoſed as not only t, 
exclude negative quantities, but fractional quantities alſo; and 
an Equation under ſuch circumſtances will be confined to a deter. 
minate number of Solutions; for the unknown quautitics will 
have certain limits or bounds, without which, if they be taken, 
they will not anſwer the condition of the caſe in hand. To aſſign 
thoſe limits is the buſineſs of this Article. 2 
Case I. When ſeveral unknown _—_— are in one Equaticy, 

to find their Limits. 

Rule. Tranſpoſe the negative Quantities to the contrary ſide, 
that all the terms may be affirmative; then to find the limits of 
any one quantity, ſuppoſe all the reſt to vaniſh in the Equation, 
and fo the value of that one will become determinate, and will 


be one limit thereof. And to know which limit it is, ſuppoſe 


the other quantities to increaſe, and become of ſome certain value: 
then if, by this procedure, the value of the unknown quantity 
under conſideration increaſes, it is the leaſt limit; but if it de- 
creaſes, it is the greateſt, 

This Rule includes franctional Quantities. If, however, frac- 
tional Quantities are to be excluded, then, inſtead of ſuppoſing 
the other Quantities to vaniſh, put each of them == 1, and an 
Equation will be had from which the limit of the remaining 
quantity will be determined as before. Proceed in the ſame man- 
ner to find the limits of the reſt of the unknown Quantities. 

ExXAur. Let 4x+5y==67, to find the limits of x and y, 
including fractions. Let y , or be ſuppoſed to vaniſh, and 
then 4 x==67, and x==164. Now let y be ſuppoſed==tv fon: 
_ and then it is plain, that while y increaſes, x decreaſes; 

erefore 16 J is the greater limit; whence x is leſs than 16 4. 

If , then 5 y==67, andy==13?. If now x be ſup. 
poſed to increaſe, it is plain y will decreaſe, and therefore 13? is 
the greater limit of y, Whence y is leſs than 1353 and the k< 
limit of both x and y is o. 

Again, let the ſame be propoſed, excluding fractions; then to 
find a limit for x, put y == 1, and the Equation becomes 4 x 5 
== 67; or 4x==62, x==154, its greater limit; viz. x is 
leſs than 154. Alſo by putting x == 1, we have 5y+4=6;, 


or 5 y== 63, and y=124; and hence y is leſs than 124; the 


— limit of both x and y is 1, viz. neither x nor y can be leſs 

than 1. 

Cass II. When Three or more unknewn Quantities are in tus 
Equations, to determine their Limits, 

Rule. Having pitched upon a quantity to be limited, expunge 
one of the other quantities, and there will be had one limiting 
Equation. 'Then do the ſame with another unknown quantity, 
and there will be had another limiting Equation 3 from, each ol 
which Equations find a limit for the quantity pitched on. 

Exaur. Let vy 56, and 32 x4-20 y+162==1232, 
to limit x, Firſt, In order to exterminate y, multiply the firſt 
Equation by 20, and there will be 20 x ＋ 20 y + 20 & == 1220 
Subſtra this from the ſecond yy and ta +4 — 422= 11 
— (excluding fractions) the leſs limit of * in this Equation 
$9 54 

F in, to exterminate „ mul:iply the firſt Equation by 10 
an ut from the ſecon vation, an 

4 fubliraRt the product From the wound Equation, and you 
will have 16 + 4-4 y %, And the greater limit of & in this 
Equation, is 20 l. Hunce + 144 than 9 4y and leſs then 
20 J. In like manner may y and « be limited z and fo alſo for 
ue other Equation, 

cotton. When the numbers are ſought by two Equa- 
tions, all the values of each of them, In whole numbers, make 
three ſerles of Arlthmetleal Progrefflon, taken within thelr pro- 


per limits, 
ART, II. Of indeterminate Problems, 
Lunz, Let 12.2.) be an Algebrale Fraction ln lis loweſt 


e 
terms j x. being indeterminate, and , J and e, being given whole 
numbers then the leaſt —1 for the value of mg wlll alte 
cauſe the value of the ſaid FraQtion to be an Integer, will be found 
by the following method, 

Divide the denominator (c) b the coefficient (e) of the inde» 
terminate quantity z alſo divi diviſor by the remainder, an! 
the laſt diviſor, again, by the laſt remainder, and fo on till an 
unit only remaigs, Write down all the quotients in 3 me 


ALGEBRA. 


un ler the Reſt of which write an unit, and under the 
the firſt then —_— theſv two together; and 
the felt term of the lower line (or an unit) to the 
ſum wider the third term of the upper line 


fallow, 
—4 write 
avin 
wh place the 
multiply In lik? manner 
duct, put down the reſult under the fourth term of the 

- — — Proceed on in this way till you have multiplied by 
every number In the upper line, Then multiply the laſt number 
thus found by the abſolute quantity (4) in the numerator of the 
ven fraction, and divide the. product by the denominator; fe 
all the remainder bo the true value of x required, provided 
that the number of terms in the upper line be even, and the gn 
of þ be negativez or that the number be odd, and the ſign of þ be 
aArmative ; but if the number of terms be even, and the ſign of 
þ be affirmative, or vice verſa, then the difference between the 
ſaid remainder and the denominator of the fraction will be the true 
r. 
"YN. B. In this method it is ſuppoſed that à is leſs than c, and 
that they are prime to each other; for were they to admit of a 
common meaſure, whereby L is not diviſible, no integer could 


be aſſigned for x, ſo as to give the value of nn integer. 
| c 


ExAur. Let the given quantity be — then the opera- 
tion will ſtand as below. 


71) 89 (1 1 6 Quotients 
18) 71 11 
| n Io=b 
T 50 Product. 


1 
Now if the Product (50) be divided by 89, the remainder is 
50, which is therefore the leaſt value of x. 
Qussr. I. Required the leaſt whole number, which, being di- 
vided by 17, ſhall leave a remainder of 7; but, if divided by 26, 
the remainder ſhall be 13? Here let x = the quotient by 17, and 
then will 17 x + 7= the number ſought: alſo, ſince this number, 


when 13 is ſubtracted from it, is diviſible by 26, it follows, that 
1*F7=13o 2 — muſt be a whole number, from which 
20 2 | 
fraction x will be found by the above lemma = 8; and conſe- 
quently 17* + 7==143 is the number ſought. 
Quezr. II. Given 24x — 13y==16 to find the leaſt value 
of x and y in whole numbers. Here by tranſpoſing — 13y, and 


dividing by 24, we have æ& 1390-10, and by the lemma, the 
24 
leaſt value of y in the fraction =8: and therefore the leaſt value 


82%. _ 

y8sT, III. How many different ways is it poſſible to pay 
100 in guineas and piſtoles only; a guinea being 21s. and 
a piitole 37s? Put x == number of guineas, and y == number of 
piloles ; then 21 x +17 y=(4100 x 20) == 2000 by the queſtion; 
an] therefore x = 29221) = 95 2. = &a Whole 

21 21 

- A is alſo a whole 
number j whence by the lemma, the leaſt value of y is 4 and there« 
fre the correſponding or greateſt value of x92. Now to find 
the leaſt value of x and the greateſt value of y, take the value of y 


in terms of & and y = —_ 


number; and therefore (by tranſpoſition) 


« Whole number; and therefore Ha == whole number, and 


by the lemma, the leaſt value of & js 5, and the correſponding or 
greatelt value of y = 109: now ſince the ſeveral values of & are, 
a is evident, in an a ithinetical progreſſion, whoſe common dif- 
ſotenes 18 17, and thoſs of y in a like progreſſio whole common 
difference is at, the intermedlate values of « and y are eaſily de. 
termined, and are as under! 


yas, ap, 4 % th; tos 
N. h. Haring founl the Mc value of elther of the un- 


kno n quantities, the leaſt value thereof may be more readily ob- 
tilned thus! Divide the greate(t value by the co-efflelent of the 
other unknown quantity, and the remainder will be the leaſt value. 
Ale the quotient + t will be the number of anſwers, 
his however ſuppoſes the coefficients to be — to each 
ö and, therefore, when they are not ſo, the Equation muſt 
bo reduerd by dividing by the greateſt common meaſure, 
r. IV. Tho reckoning of a certaln' number of men and 
y» camo to 23 ſhillings; to the defraying of which each man 
pald 3 64, and each boy 18, Od. What number of men and 
Wore there in company 5 
Lot u zz the number of men, and y == the number of boys; 


then 7 u ® 46 par qualllony and a= Lam 6 
=4 vholo numbar 8nd hebe ES 2-6; whe nenders 


the next two correlpanding terins of the | 
two ines together, and having added the ſecond term of the lower 


whenee the leaſt value of y |« 6: and conſequently the eroate(? 
value of » is 4; and this, divided by 4, leaves @ remalnder of 2 
for the lealt value of », and $, is the correſponding value of y. 
A'fo the quotient + 1 = 4, which ſhows that there are no more 
ways of paying the reckoning. But as the queltion ſuppoſes a 
lurality, both of men and boys, the two former numbers only can 
atisfy the demand. Hence, there were 4 men and 6 boys, 
Queir. V. Required the leaſt integer, which being divided 
by + $, and 6, there ſhall remain 1, 2, and 3, reſpectively. 
ore let += the quotient by 4, then 4 x-þ-1 will be the requir- 
ed number; and, by the ſecond cundition of the queitions 


WTI = $*! = whole number; then by the lemma x 


$ $ 
= 4; and 4y+1=17=the leaſt whole number that will anſwer 
the two firſt conditions. Now the leaſt whole number that is divi- 
ſible by 4 and 5, will (as they art prime to each other) = 4 X 5 
S203 then fince the required number, by the nature of the queſ= 
tion, muſt be ſome — of 20 increaſed by 17, it is evident 
that it may be repreſented by 20 y ＋ 17 3 and this number, leſs 


3 is alſo diviſible by 6; therefore 22725 is a whole num- 
ber; viz. 3y + 2 + * = a whole number; and therefore 


27, or 73-1 — a whole number; and, by the lemma, the 


leaſt value of y is 23 and conſequently, 20 y +17 = 57 = the 
leaſt whole number; which being divided by 4, 5, and 6, re- 
ſpectively, will leave the given remainders 1, 2, and 3. In like 
manner the method may * extended to any number of diviſors 
and given remainders, by proceeding ſtep by ſtep, till a number 
is found that will anſwer the whole; and conſequently the fame 
will be applicable in the ſolution of indeterminate Equations, 
where three, four, or more quantities, are concerned. But when 
the number of the unknown quantities exceed the number of Equa- 
tions by more than one, the limits of the quantities muſt be found 
by Art. I. of this Section; and then the values of ſome unknown 
quantity muſt be aſſumed, at repeated operations, =to the ſucceſſive 
numbers between its leaſt and greateſt limits; and fo all the values 
of the reſt of the unknown quantities will be determined by the 
preceding methods; viz. for inſtance, if there be three unknown 
quantities in one Equation, and if it is found that a quantity 
cannot exceed 10, nor be leſs than 1, aſſume its value t. and 
then the Equation will be reduced to two unknown quantities, 
to be determined as hath been already ſhewn. This done, aſ- 
ſume its value, =2, and determine the reſt as before: then put 
3 for its value, add fo on, till at the numbers from its leaſt to its 
greateſt limits are exhauſted. The ſum of all the anſwers thus 
obtained, will exhibit all the poſſible ways by which the queſtion 
can be ſol ved. 


Arr. III. Of rational Square and Cube Numbers, 

For queltions of the fo!lowing nature no certain rule can be 
given, but the methods of ſolving them, as well as thoſe of ſome 
others that come under the laſt Article, reſt chiefly in the invention 
of the Artiſt, whoſe penetration and "_ alone muſt ſu zgelt 
what ſteps will be requilite to accompliſh the end of his enquiries, 
On this account, I ſhall only lay down ſome general obſervations, 
with a few examples by way of illuſtration, 


Olſervations on Square Numbers, | 

1ſt, All even ſquare numbers are diviſible by 4, and therefore 
if a number conliſts of two even ſquare numbers, it will alſo be 
diviſible by 4. | 

ad. Any odd ſquare number, divided by 4, leaves a remainder 
of t 1 and therefore, if a number, conſiſting of two odd ſquare 
numbers, be divided by 4, there will be a remainder of 2, 

zd. It follows from the above, that if a number, conſiſting of 
an even and an odd ſquare number, be divided by 4, there will be 
a remainder of t. 

Ach. Hence alſo, if any number which is compoſed of two 
ſquare numbers, be divided by 4, It cannot leave n remainder of 34 
and conſequently a number, which is compoſed of two ſquare num» 
bers, cannot fall within this Y „n 15, 19, 24 Ke. 

t. Any number ending in 4, 4 7 668, l not a ſquare number, 
th, The ſum of any number of terms of the ſerles, 1 % 1 71 
9, tt, &e, beginning with the firſt, is a ſquare number, w 


root Is equal to the number of terms, 
7th. The difference between any two ſquare numbers [s equi 
to the product of the ſum and difference of thelr roots, Thus, 


4 and 4 be the Roots, then N- =- ; and the ſame 
is alſo equal to the ſum of the two roots, together with twice the 
ſum of the roots of all the Intermediate ſquare numbers. Thus 


the difference between 36 and 9=0+3+3X 10 +252=9+18 


boys 7 | 
In attempting to ſolve queſtions of this elaſt, the ehlef polnt 


in view, is to make ſuch aſſumptions for the Root of the required 
ſquare or cube, as ſhall, when involved, cauſe either the given 
number, or the higheſt power of the unknown quantity, to vaniſh 
out of the Equation, whereby at length there will be only one 
dimenſion of the unknown quantity, and fo the queſtian will be 
ſolved by reducing the Equation. 

EXAMPLES, 


ALGEBRA, 


| ExAMPLES: | 
Quesr, 1. What two ſquare numbers are thoſe, the difference 
wheteof is 57 Here | try to divide 57 into two unequal integer 
factors, which in any eaſe may be done if one of thein is taken 
an Unit, But here 1 find 4 and 19 will do. Hence as the fectangle 
of the ſum and difference of the roots is equal to the difference of 
the ſquares Sto the rectangle of 4 and 19, I eonelude that the ſum 
of the two roots is 19, and the difference 31 then if +==greateſt 
root; and yeleſs, -V ig and + = yas and adding the 
two Equations together, and dividing by en we have „i and 
evnſequently = i of, Which is a well known theoreny half the 
fun =þ half difference == greater number, and half fun — half 
difference ws le number, Henee the two fquare numbers are 
181 and 64 ir *r\dA If an wnlt had been taken for one of 
the factors, Mende ==29 for the greater regt, and 2 Ai, 
the lefy root, and the quare numbers themſelves are B41 and hv 
* — y, which likewiſe anſwer the eanditions of the queſtion, 
cosi, In order to have the anſwer in whole numbers 
If the given difference be an odd number, both the factors mu 
be taken odd, which may ay be done by means of an unſt 
and ſu it will always be a poſſible eaſe; Hut If the propoſe 
difference be an even number, it mult be divided into faftors that 
fre even, of the anſwer will not be had In whole numbers i When 
It is @ poſſible caſe, one of the factors may be 2. Hy thus diele 
ding the given difference into factors, all the poſſible anſwers will 
be readily exhibited If fracllonal numbers are Included, the an- 
ſwers will be innumerable, 
sT. If, Jo divide a given ſquare number (106) into two 
other ſquare numbers, Let the given ſquare number (100) wah? 
and put #* == one of Its parts, ſo will “ +* ws the other part, 
which is alſo a ſquare number. Aſſume this number alſo = 
r= then theſe values being put equal to each other, and the 


Equation redueed, vm q and by (ubſtituting this In New of » 
In the aſſumed value of the other Foot, vis. Fx ==, we have 
51 And henee * d f and 5 — 4 are the roots of the re- 


quired ſquares 4 where r may be any number (above 1) taken at 
pleaſure, Now if the value of 4 (io) be reſumed, and r be 
taken mz 2, the roots of the required ſquares will be 8 and 6 re- 
7 and conſequently the ſquare numbers are 64 and 36, 
f no value of r will give the anſwer in whole numbers, the given 
ſquare number is not compoſed of two integer ſquares, 
Qs r. III. To find a ſquare number, which if multiplied by 
a known ſquare number (=9) and a given number (288) be added 
to the product, the reſult ſhall be a ſquare number. Put gz=a*; 
288==4; and z*==the required number, Then a* 4 + d=a 
ſquare.number (=) per queſtion, Aſſume v—az == y, then 
=v* —2vaz T. Now, putting theſe two values of 
y* equal to each other, viz. a* z2* +d=v* —2vaz + a z?, 


and reducing the Equation, we have z = 4 where v 


may be taken at pleaſure: but with this proviſion, if the anſwer 
is required in whole numbers, that v* — 4, will divide by 2av. 
In the above Example take v==24, and reſume the values of 4 
(==3) and d (==288,) and z is had = 2; hence z*==4, which 
numbers anſwers the demands of the queſtion. 

Qursr. IV. To divide a given number (25) conſiſting of two 
known ſquare numbers (16 and 9) into two other ſquare numbers, 

Put 16 2 d and 9 =, and aſſume ra — 4 == ſide of one 


ſquare and 1a — ſide of the other, then redo iab = 

a* + % (per nn, By involution and tranſpoſition * a* + 

1* a* =2rad+25adz and dividing by a r* Las, we have 

a= Ennis aud this ſubſtituted for a, in 
a 5 | 

the aſlumed expreſſions, ra — d, and 14 — , they become 

dP pair di oO ird e ws roots of 


7 ＋ 7 pt + jf 
the ſquare numbers required, Now, if the values of d and b be 
. reſumed, and r be taken == 2, and / == 1, we ſhall have 3“ and 
J for the roots 3 and therefore W and 44 are the ſquare numbers 


uired, 
2 B. r and 7 may be any numbers whatever, provided y be 
pow than , and that their ratio be not as that of to h or of 
+6 to 4+ -. In Ronayne's Algebra, through taking # leſs 
than , and aſſuming #44 one of the given ſides, the ſolution 
to this problem is wrong. 
Weer. V. 'I's And thee eubs numbers, whoſe ſum may be 
a ſquare and a cube number, 


Put 4, e and y, for thelr reſpeRtive roots, und um of their 
eubes then a! 4-4! +1) mz per queſtion, Aﬀſumet, v—0 


I 
e, and = v2) „ 17728 
the compouryl parts of which Equation being Involved, and 
then the whole properly reduced, v b found ze Wen 


* and & ns be taken at pleaſurez and this value of v being (ub. 
ſtituted in the aſſumed values of e and y, above ſpecified, they wi! 
become known. If t, and cel; then br, Whetice i=: 
and yams and conſequently the eube numbers are 4, 4, and 5 
which fulfil the condltions of the queſtion, theft ſum being (1 
both a ſquare and a cube number. And by taking different values 
for & and w, various anſwers may be obtaſned. 


SECTION Vit. OF THE MAXIMUM AND MINxIMUy 
OF ALGEBRAIC QUANTITIES, 

When a quantity Is required to be the greateſt or leaft poſtib)s, 
it le called & Warmmwm of Wnimmm And at the thine It berg 
ſuch; Ie is at a ſtand, and at that moment neither Ineregles ny 
decreaſes, Therefore to compute It, obſerve this 

Rule, Caleulate the value of the maximum of minimum tun 
different ways, which |s dene by Increaſing the unknown quay. 
tity therein, by an exceeding final part! then theſe values are 1 
be put equal te one another, The fame muſt be done, If thers 
be (everal 1 l uaneltles, ty no farther than the (ly 
power of the all added part. Or, | 

f the maximum of minimum conſiſts of wy parts] compute 
the exceeding Inall Inerement of one, and the decrement of the 


other! and put them equal to one 82. 
KAM, What Fradton is that w 8quare exceeds (ty 
* the greateſt * 7 | 

t + be the frattion, then K -I man, Take „ an exceed. 
Ing duell part to be added to #, then you Will adde have «+ 


= Mau. that Is, A = ee ee Whence 
- Bae == %% and 1 = 3 o, Of 3% 
Se and 4 , of +=}, 

Or thus, Sine „ =+ mn. let „ be the ſmall Inereaſv of +, 
then ge is the Inerement of xx, and 3% s the deerement of +; 
therefore axe = ge and +=} as before, 

ExAMP, II. To divide a given Quantity Into two Parts, that 
one of the Parts multiplied by the Cube of the other Part; the 
Produ@t may be a Maximum, 

Let « be the quantity, and + one part, and 4==y the other 


part, and „ a fall additional part to u, Then +! N s of 
-en. eee, Ten % . 
4% and n, for one part, and -u mi, the other part, 
KxAur, III. To find a - ++ x? a minimum, + being 
unknown, | 
N og 2 Then . n r mag rw 
x — 1 O, an 
124 hen n 22 — 
Xx 1--34y/4, the minimum, ; 
ExAur. IV. Suppoſe y\—2yyx - and x - [1 


Max. 


Suppoſe the maximum . Then x==m+$y. This ſub. 
ſtituted in the firſt Equati8Hh, and reduced, gives e y= 
And y*-+12mmy—nyy + =0, here m is a 


T 
xt quantity, Put y+# for y; then - CIA -* An 
2 +35 Ne and 3. 
+ 121m" e—21nye==0, whence 30 T tan — 2 go, or 20 — 3% 
=12mm, From this Equation, and y*4+-12m*y=-ny--4m"n=0, 
the quantities y and m will eaſily be determined, 


ArTt.I. Given the Sum of the Legs of a rig ng Triangle; 
to find the Lets / as to contain the greateſt Area poſſible. 

Let a=ſum of the legs, x =one of them; then x Xa—x=twice 
the area max. therefore - - — 8 == # X a—x, that is, 
a— -r þ Ot=— x1 = Qx==&X, and at — 2x1 = 0, Of 2r==0, 
Dn EE. 

refore when the area is giv * 
ITZ "Sod 


Art, II. Given the Area of right-angled Triangle z to find the 
Sides, when the AG it the leaft le, a 

Let a=area, x = ſum of the legs, v, y = the two legs; then 

vw+y+my=xx, but =, VV + yy = Xx 219 = xx 4, 


and the hypothenuſe == /vv+-y= vxx=44; therefore « + 
Vr = perimeter == minimum, write x 4- e for x; then 


V x + 8 —itz=y/ reanem—qa= — ooo ; whence 


x +0 + EX hatp—raiinmma = Ne 0 + ym 
V xx = 4 Ax — 44 
So. And Z7ZJa - and dev nenn and 4047 o. 
and 7 ., of eo. And therefore ſines the increment of! 
LI A the ſum ie a mini- 
m egs are equ Article j therefore v= 
581% and — or eme/te pays 
Ant, III. 1 fd tang” the greateſt pull, ſuppoſing rm 
mn 


Write % for n then T Ys and Y = 


* therefore * TFT that le, 4" + 
He te earns, And by ſubtraction, ms * 


ALGEBRA, 


| 0 or r of And u being 
greater than i we have x n and * "=21 whetice 


n— ME 

i= \ = 
Having treated of all the neceſfiry Fundamental parts of this 
Att, it only remaſhs that we elucidate the fate, by applying 
then to the ſolution of fuel queſtions as verve In the different 


branches of mathematical edueationy ot the ſame the Informing 
the contributors to this er. that many Intereſting mate 
ters, wherein Algebra is applied, will be vecallonally Inter (Þerfed 
it the courſe of the Work under thelr proper heads: 


SECTION vill. ALQEBRAIC QUESTIONS, 


ror, . What two numbers are ten whereof the ſlum 
Is 16%, and the proportion of the leſs to the greater as f ts 7 

Let vile great —— then fol- vzihe lefh, And as 
qon--4 (#11 ' | of queſtion, This brought Into an Equa- 
tion by Au , III. Beet, V. we have e #, and by 
tanſpolling 7% there is 14 4=9 561 hence, by dividing by 12, 
120% the greater number; and 10863245, the leſs num- 
ber. . 
rer. II. There are three numbers in arlthmetleal progreſ= 
don f the common difference is 24 and the product of the fald 
numbers I's 900. What are 72 numbers! 

Let += the middle term of the progreſſion, and then # 4 9, 
ind +4, will be the two other termet and x X+#+ 2X4 —2 
8000 per queſtion. The terms being actually multiplied, 4% = 

y= 9004 Which Equation, folved either by An. X. of XI. 
Beth Vi, gives 4 10 and therefore the three numbers are , 


16, and 19: | 

Qy ker, III. A forvant bought apples at 6 for a penny, and 
pers ut $ fur two-penes, The number of wpples and pears tage- 
ther was an hundred j and the money given 6 them Wis 38, 2d, 
| deinandhow many there were of each set 

Let « == the number of applesz then 160--4 will be the 


number of pears; and as 611d 11 1 * mzprice of the apples, 


6 
200 —2 # 


Allo, an 512d tt 100 94; = prlee 


by © $92 = 2s, ad. (= abd.) 


This Equation, multiplied by 30, we have 5 a»+ 1 124 
=780, By tranſpoſition, 7 4 = rr und by di- 
viſion, a == 60, the number of apples; 

number of pears, 

Quesr, IV. It is required to divide the number 128 into 
four ſuch parts, that if the firſt be added to Þ the ſecond ſub- 
tracted from 55 the third multiplied by 7, and the ſourth divided 
by 7, the reſults may be equal among themſelves, 

Let u, % „ and 2, be the required parts. Then v + 5 = 


he pears ; 


queſtion, 


— „ N = =, per queſtion. And from the equality of the 


two fiſt, x == v + 14; from the equality of the firſt and third, 
12 and from the equality of the firſt and fourth, z = 


v+7 X =7v + 49, Therefore (by eollecting theſe together) 
v+v+14+%&7 + 70449 = 1254, By collecting the 
7 


terms and tranſpoſition, 9 v + 0X7 =651 and by multiplying 


this by 7, collecting the terms, tranſpoſing, and dividing, vr: ; 


and hence x=7+14=21z y= I 21 and « = 77 Xx 7 


7 
=98; the ſeveral parts required, 

Gen V. There ate two cubical pieces of marble, and the 
ſide of one exceeds the ſide of the other y three inches, and the 
ſolid inches in both are 2457 inches. Of what length is the fide 
of each cubical piece? 


Let the ſide of the leſs be *, then the ſide of the greater will be 


#33 and & +3 2254 inches, per queſtion, Hence, 2x" 
Feen This Equation folved, #229, and conſe- 
uently y== 12; 
ier. VI. The ſum of two numbers multiplied” by the 
greater is 110, and their difference. multiplied by the leſs is 9, 
What are thoſe numbers! 
Put 110 % and 9 % and let & and y be the two numbers, 


whereof # is the greater then N n + e and wy 
Xy22xy =" per queſtion, 
Again, Put v, and 8 2 fo will vi-y/tzma, and 


a- and ſubtracting the latter Equation from the former 
- hence # & 4 = þ = v1 by tranſpoſing the former 


Equati Nu and fyuaring both devs va me! 100 
+v* Then by ae 4, In lieu of a, the Equa- 
I r 1 ee and by tranſpoſl 


100 — 60 == 40, the 


and reduction, . — ; 2 —7 0 


=2==6050: and therefore v==1/— 605040449.062 5-+Bo.25zmz 
499.0625 80.25= 19.75 + 86.23 — t69, and v$ == +==t6, 
the greater numbert = @4-+ Þ=vaztio=y —109=1 1 and theres 
fore #} == 1 7 the leſs number . 
Aker. Il. Let the (ids of the triangle ANC be as followy 
vis. Ah % AC=38, and HC= 181 it is required is Fad the 
ſegments of the baſe AD and De, made by & perpeiidicular let 


fall from B, | 

Take AE= DC, and divide 
AQ Into two equal parts as at 
1 then beeguſe Al == DY, 
| Dez the difference of the (ge 
ments 4 and beeauſe AO = OC 
KEO=t De d|(ferer ee | al ſu 
AO +OD=zAD, the promer 
{-gment a= OU + G and A 0 
COD De lefs hament 
Now put half the difference of ſegwents .O or OD , and let 
Alla, BC --&, and AO or OC&4 ACz=e; & will :+ += AD, 
and e=y=DU, "Then, by the Uythagotean Theorem (fog 


— 1 — 1 
QGromertay) a (=D) =b!fa ej; and therefore 
Uu - -C - e + 2c #* vie. a? £5b* + 4evy of 
* Ace of, which is the ſane, 1 4 r 4, Thie 
reſolved (its a proportiui by Article III. Heston V. we have as 
Ac i #+3 114 e vis ws the baſe AC Is to the fun of the 
fid4s AH and BC, fo is the difference of thoſe ſides ts „ , the 
difference of the ſegments of the baff a well known Theorem 
In 'I rlonometry, 65 by taking 4 for the felt term, and x for 
the laſt, it will be as twee the baſs Je to the fun of the (ides 3 
fo Is the difference thereof to half the difference of the g ments, 
Wherefore, In the preſent example, „ (4 C) $6: ( \H4+BE) 


43 11 (ADBC) 61 PXOgH NIE NIE DU nz 


i 4 
11 of ſogment e then 14 (AO «or OC + 447415 

[), the greater — and 14 — 41=94 = DG, the leſe ſeg» 
ment, 

N. N. The greater (-giment Is always adh cent to the 2 
remaining ſide, and the lefs ſegment is adjacent to the lels re- 
malnlag lide, 

pier VIIT, Having a conical veſſel full of liquor ſtandin 
upon its leſs end, the radius gf which is 20 inches, into whic 
{ immerſed a cone of equal baſe and altitude, the convex ſurface 
whereof is 2827.44, and is equal to th arca of the top of the 
veſſel. Required its content, and the quantity of liquor in ale 

allons that overflowed by ſo doing. Let the top diameter of 
the veſſel be x, and its height y, = allo the height of the cone; 
and let 20==«, and 2847.44. Alſo put :7854=p; then 


þx*==b, per queſtionz and therefore x* = 8 But the reciprocal 


In numbers vi==160.$y 


of © = 1.27 3244 and therefore x* = 1.27324 X b = 3600; and 


x=4/3600= 60 inches, the top diameter of the veſſel, 
Alſo (per Menſuration) < +y* = the ſlant ſide of the 


cone, and 2pþa X * "+9" = convex ſurface of the cone 


therefore \ Ef )==-1 and © +9" = —=—3 and cone * 


27 2 1 
ſequently y* = 3 and y = DE T7 
awe! 1 7 7 


4990.51 x 14734 Diet i baits 16. = 
90, the height of the veſſel, and altitude of the cone. 


Then 29 x 66 f 20" Co N e N 7854 = 207345.6 cubie 
inches, the content of the veliel, = 925 ale fl lons. And 


_ 
20 X 30 X +7854==9424-8 cubic inches, the content of the cone, 
= 33-42 ale gallons, which overflowed by its immerſion, 

K r. 1%, Given the curve ſurface of the ſegment of a 
ſphere = 1600, and the difference between its ſolid content and 
that of a cylinder of the ſame diameter and altitude, = 1800; to 
determine both the diameter and altitude, Let, 8 | the I 
ter, and + = the altitude, and let 76 54% , Then 2*++* x 4þ 
=the curve ſurface of the ſegment, = 1600 (per queſtion.) And 


# + 4 212. Alo, Je Per E = its folidityy and 
4% S the tdidity of the eyllnder, (Vide Uenturation, ) Theres 
fore er Fir e (per queſtion.) Divide 


by=2, and 3 „ = 0+x*' = 1800 X Lud, er „ 


tlon * 7 


Oo Now 


* 


Now from the Equation above, viz. . we have a = 
42 -e, which, ſubſtituted in this laſt Equation, there is 4 — 


gr or (by reduction) x . 


The reciprocal of * 324. Therefore the Equation is „ — 


200 X 1.27 324x==675(1.27 324 z r* — 381.972r=859.437, 
with cubla Lquation, Dives x = 20.5845548 — the al- 


titude, and a7 22 mn x === 400 X 1. 27324— x* 309. 296 


— 423. 723516, Kc. = Bg. 572384, &c. and ab. 572304, 
&c. 22 34, and 28 2 18. 50005 inches, the — * \ameter, 

Quusr, X. There is a cubical block of marble, whoſe ſide 
in inches is expreſſed by two digits the ſuperfices of the block 
js equal to 864 times the ſum of the ſaid digits; and its ſolidity 
is equal to $76 times the ſquare of the ſum of the ſaid digits) 
required the dimenſions, ' 

et +== the digit in the tens place, and y == the digit in the 


place of units, then 10 y=lide of the cube, and 10x+/| f 
R 6 = 864 X ++) j of 104 +y = 144 X +9, Alſo 10 t 
= $76 x #5 per queſtion j and multiplying theſe Equations 


eroſywiſe, 10 ++ „ 576 x IU 10 /f Now 


dividing both ſides by 144 * 9 1044+, we have ety X4= 
1944-9, of 4#4-4y= 10x--y, and by tranſpoſition 4y= 6x, and 
— ac (This being fable for y In "the former 


Equation (10444 144 x +++y) there Is 1ox4-24|* a 144 Xt 
* + 2x, Of 144% = 144 x 4+, and dividing by 144 „ we have 
#= 4, and y=2rz=6 and therefore the Ride # ths cube Is 36, 
E . XI. On What day In the year 1589 was the ſun's 

tight aſcenſion equal to the complement of his declination, the 
obliquity of the ecliptic belng 234" 28“ 
Let radius t, and the eo-tangent of 24* 71 
alſu put 8 S tangent of the deellnatlon. Ihen (per 'T'rignometry) 


1. = coſine of the deellnatlon = Ine of the right uf- 


a - 


t+z 
A” br Hut (per A8tRONOMY) as Eid tin: aatfine of 


tight aſcenfion. Therefore an = and 4 dT” TE I 


1+ * 
by multiplication, #* W and by diviſion, 84 A5 
1 2 — 


3 Henee (putting ) „ 5 


FL 
* ! 4 VAaTÞ 4-41 = (by reſtoring the value 


2 24 
of #, and extrafting the root, Ke.) . 1622011 and 22 


ee ent J Stangent 41“ $64, the ſun's deeling- 
tion, Which, from the nature of the ge Hot, muſt be north in. 
creaſing, and therefore it is anſwerable to the 31ſt of May, the 
ſun's tight aſcenſion belng equal to the complement of his declination, 

Ger. XII. It is tequired to And 4 ſeries of Whole num 
bers, each term of which being divided by 14, ſhall leave a te- 
malnder of * divided by 56, ſhall leave & remainder of 30 
divided by ſhall leave a fetialnder of 444 and alſo vach 
term divided by 9g, ſhall leave ea remalnder of By 4 by 4 general 
methed which tay be 7 * to the ſolution of any other queſ- 
tlon of the Nike nature, This was the Prige Queſtion in the Coy: 
Heman's Diary for the year 1989 4 ts folve which, we (hall firſt 
proceed to find the laft term In the (brles 

wt z==the quotient, when divided by 14. Then 14444 


== the required number, Alfy 1 . „ Whole num⸗ 


ber per queſtion = J, now the leaſt value of y by the 


lemma delivered in Art, II. 8e&t, VII. Is 9 which (ubllituted 
In the above expreſſion 441-4) we have 13%, Which is the 
leaſt number that will anſwer the firſt two conditions, 

Now jt is plain that the number which will anſwer three of 
tho conditions muſt be ſuch a one as will diyide by 14 and 50, 
without # remainder, +1 Jo The leaſt number that will do this 
is 350, ſee Scion of Frations in our new Syſtem of Arithmetic, 
But as it may be ſome multiple thereof, let & be the multiple; ſ wil 


350z-+130 be the number — ogy whole num- 


ber per queſtion j= 224 5 and thercfore 
17 

17 whole number; and becauſe 2 and 17 are prime to each 

other, the leaſt whole number for = is 17 z this ſubſtituted in the 

foregoing expreſſion (350z + 130) it makes 59504-130==6080, 

which is the leaſt number that will anſwer three of the conditions, 

Now the number that will anſwer all the conditions muſt be 


ALGEBRA 


the ſum of this number, and ſome other that will- divide both 
by 350 and 8g, without a remainder, The leaſt number that 
will do this = 350X17 =5950z but as it may be ſome mul. 
tiple thereof, let 5950 ＋ boBo=the required number z and 


then 5959) o+ 6080 —B5 = a whole number per queſtion, = 
95 : 
11999 + 1199 =62 y+63 + 12)+2, Therefore 27, 
1 


19 19 
a whole number; and the leaſt value of y, by the faid lem 
is 3, which ſubſtituted for y, we have the value of the — 
number in the required ſeries = 17750 + bo8o = 23930, 
Furthermore, the leaſt number that will divide by 5959 and 
95 without a remainder = 3930 x 19 = 113050; by the con- 
tinual addition of which, an arithmetical ſeries will be formed, 
exhibiting all the poſſible numbers that will ſatisfy the enquiry, 
Thus 243930, 136980, agen o, 363080, 476130, &c. ad infin;. 
tum, will, ſeverally, if divided by the propoſed numbers, 14, 
50, 85, and 95 cave the given remainders 4, 30, 45, and 85, 
reſpectively, here are other ways of coming at the ſame thing 
but I know of none ſo clear, ſo general, and withal fo 70. 


N. B. This queſtion was propoſed by Mr. Moſs, an able 
Mathematlelan, and the above Solution to it was printed in this 
Work within four days after the publication of the Gientleman's 
Diary z and among all the Solutions that were publiſhed the 
wy year, there was not one which had either the elegance 

C 


or ſimplicity of this, 
usr. XIII. To divide the Sum of Two glven Cubes into 
Two other Cubes, 


Let 4 „„ y! be the eubes ſought 4 4“, &* the glyen 


Cubes. 


4 
; 071 C309 
28.3 4 72 FE 
$ „--= 
FL * 
6 


3G 3 
4 „ e. 


e per Queſt, 


h4 h* 
6 tr, 7 149% +& v mv V 


qt Ie -e mb bummer tt, 
„ ye 3be' mm 2 
9 * 9 Fr „ 


rar, XIV. To find Three ſuch Cube Numbers whoſb 
rating be both a Square and a Cube Number, : 


Let t1, e y be thelr roots, #* the ſum of thelr cubes, 


ow 2” , , by wet) 
WO 4 a 
Ir . 
1 
TITEL tat 1. 
16.3 |9 gel + ga fvi=y * 
69,6, |9 Ven; vw + e. 
99 Dre 
v LL 1.8 er 
14 ee ms"; =p Where # wid 
4 may be taken at pleaſure 4 then v bein 
known, e and y are known by (tep 4 and 5. I 
Wuppoſy al, a4, thin vas}, Wheneo % yauh 
* and the numbers are //. l 
r ſuppoſo b, 4zz1, then wan}, and ram , you YPP 


2040303 þ 3925299 
and the numbers are 1 + 55 57 arr 


8 64. 


What hat been digghed in this Syſtem is amply fufſciont i 
initiate any perſons of a mathematical Genius into the Methedof Alte. 


braical Operationt, as well at to e the extenſiveng/t of the Art in 
cultivating and improving different Branches of Science, There 
it ſearce a Subjett within the reach of human Contemplation, but it 
may be applied to it with Hucegſi, provided the firfl Principles of the 
Subjedt ars comprehended in the Mind, 
ROBERT MOODY. 
EXCISE OFFICE, 


”__ Na ou = 8G „ 1 


e oy wma, - wo — as 


„ r = wo” = Lala. 


JA bl. 


E the running of a rhea ſtopping ſuddenl 
A_ When it thus od apy in — — the —4 
or to the teſticles, without their bein ſwelled ; and ſometimes this | 

in reaches to the bladder, in which caſe there is an urging to 
liſcharge the urine, which is with difficulty paſſed, and in very 
(mall quantities at a time. The pain is continued to the bladder 
by the urethra to the anus, by the acceleratory mulcles of the 

nis; and to the teſticles, by the vaſa deferentia and veſiculee ſe- 
nale. In this caſe, calomel, repeated ſo as to purge, brings 
back thErunning, and then all difficulty from this _— ceaſes, 

LIEN the law, implies a perſoun born in a ſtrange country 
not within the king's allegiancey in contradiction to a denizen, 
or natural ſubſect. The word is formed from the Latin alius, 
« another”) f. 4. one born in another country. An alien is in- 
capable of inheriting lands in Britain till naturalized by an act of 

rliament, No alien is intitled to vote at the election of mem- 
— of parliament z nor can he enjoy any office, or be returned 
on any jury, unleſs where an allen is party in a cauſe, when the 
wel is compoſed of an equal number of denizens and aliens. 
The reaſons for eſtabliſhing theſe laws were, that every man is 
reſumed to bear faith and love to that prince and country where 
« received protection during his infancy z and that one prince 
might not ſettle ſpies In another's country 4 but chiefly, that the 
rents and revenues of the country might not be drawn to the ſub- 
efts of another. Some have thought that the laws againſt allens 
were introduced in the time of Henry IT, when a law was made 
at the parliament of Wallingford, for the expulſion of ſtrangers, 
In order to take away the Flemings and Picards introduced into 
the kingdom by the wars of King Stephen, Others have thought 
that the origin of this law was more ancient; and that it Is an 
original branch of the feudal law 3 for by that law no man can 
purchaſe any lands, but he muſt be obliged to do fealty to the lords 
of whom the lands are holden 4 (ſee the article Fee 3) ſo that on 
alien, who owed a previous falth to another prince, could not take 
un oath of _— In another ſoverelgn's dominions. Among the 
Romans only the Gives Romani were eftcemed freemen i but 
when thelr terrltorles (nereaſed, all the Ttallans were made free, 


wider the name of Latin, thoigh they had not the privilege of |, 


weatlng gold tings all the time of Juſtinlan. Afterwards all born 
within the pale of the empire were conſidered us citizens, 

AENA duty, an lmpolt laid on all goods [Imported into England, 
by allent ot denigens, and even on certaln goods l1ported by na⸗ 
tural —— If they be brought on foreign bottoms, over and 
above what Is pald for the fame goods Imported by Britifh, and in 
Hrltifh Chipping. 124 Stat. Car, II. et dt Is otherwilh 
ealled petty enffome and navigation duty, Fiſh, dried of falted 
pid eodfiſh or herring, not caught in Britiſh veſſele, and eure 
by Neltithy pay a double ellew aunty. Allens duty outwards, Is 
takey off by un act of 14 (Jen, I. caps $9 

ALIENATION, In law, denotes the act of making over u 
man's property In land, ten«ments, Ke, to another perſon; Alie- 
win 11 martmaing is N over lands, tonemente, Ke, to n 
body polltle, or to a rellglous houſe, for which the King's Heenes 
— [of be obtained; otherwiſe the lands, &e; allenated will be 
forfeited, Alienation in fre, Is the ſelling the fee-(lmple of any 
land, or other Ieorporeal right, All perſons who have u right ty 
lands may generally alien them to others g but ſome allenations ate 
prohibited ſuch as allenations by tenants for life, Ke, Whereb 
they incut u forfeiture of thelf eſtate, By the ſtatute of Edward l. 
4 bar was put to allenations by What We call e Which is an 
expedient for procuriiig perpetuitics In families 3 but counter expe= 
diente were deviſed to defeat this Intent, and en profile was int to- 
duced of cutting off entalls by ines, and of barring remaliders 
Wl reverſions by recoveries. The (latute for allentions In Henry 
VII ume had u great effect un the ennitiiution of this Kingdom 
5 nn other regulations of that relgh, (t twinded to throw the 
balance 6 power more Into the hands of the people. Hy the 
lat, 1 Car, II, eg, 24 fines for allenations are taken away 
Crown lands are only allenable under a facu ty of perpetual res 
N The council of Lateran, held in 1184, forbids any 
thek ta allenate his benofles, 5 ar the like, By the laws 
of the anclent Jown lands gould ny o alle natod for the ſpace of 
$0 yoars, At each return of the Jubilee all returned again to the 
primitlyos owners, or their deſcendants, to whom the lands were 
originally allotted at the firſt diſtribution of Canaan, 

LIMENT (from als, to war ig implies food both ſulld 
and liquid : from which by — of digeſtion, s prepared a 
— mild, ſweet, and whitiſh liquor, reſem ling milk, and diſtin» 
guilhed by the name of c<yle Which being abſorbed by the lac» 
teal veins, by them conveyed into the circulation, and there afſi- 
milated into the nuture of blood, affords that ſupply of nutrition 

ich the continual waſte of the body is found to wquire, Next 
to alt, food is the moſt neceſſary thing for the preſirvation of our 
bodies: and as on the choice thereof our health giently depends, 
it is of great importance to underſtand, in genemil, what is the 
moſt proper for our nouriſhment z and, In particlilar deviations 
from health, what is the beſt adapted to reſtore ul. Our blood 

Juices naturally incline to become putrid an acrimonious : 
ſreſh chyle, duly received, prevents this deſtructive| tendency, and 
preſerves in them that mild ſtate which alone conſits with ealth, 
An animal diet affords the moſt of this bland nutrilious mucilage z 

2 


and the former into two ſpecies, vegeta 


ALK 


watry fluids dilute the too groſs parts, and carry off what is bo- 
come unfit for uſe. It is only the ſmall portion of jelly which is 
ſeparated from the farinaceous parts of vegetables, that, alter bo— 
ing much elaborated, is converted into the animal nature; yet the 
ule of vegetables prevents both repletion, and a tbo great tendency 
to a putreſcent acrimony of the blood, In hot climates, as well u. 
againſt the conſtitutional heat of particular perſons, vegetables 
are demanded in the largeſt portion: animal ſubſtances afford the 
higheſt relith while our appetite continues, but will ſate the appo- 
tite before the (lomach is duly filled. Vegetables may bo eaten 
after either fleſh or fiſh : few herbs or fruits fatiate ſo mich as that 
the ſtomach may not be filled with them, when it is already ſutia- 
fied with fleſh or fich; whence it may be ob» ved, that no dat, 
which is very nouriſhing, can be eat to ſulneſa, becauſe its nutritious 
parts are oily and ſatiating. Health depends almoſt wholly on a 
proper eraſis of the blood j and to preſerve this mixture of vege— 
tables in ſome degree le always required, for a loathing is ſoon the 
conſequence of animal food aloe: hot acrid habits, too, receive 
from milk and vegetables the needful for correcting their exceſles 3 
but in cold, pitultous, and nervous habits, who want mot nouriſh 
ment from leaſt digeſtion, and from the ſnualle(t quantity of food, 
animal diet is to be uſed more freely, 

Thus much being offered as general principles with reſpe&t to 
the matter and quality of our allment, the valetudinarian may ealily 
regulate his diet with ſome advantage to himſelf by an attention (© 
the few enſuing partieulurs. In winter cat freely, bit drink (parings 
q roalt meat is to be preferred, and what Is drank ſhould be 
ſtronger than at other ſealons, In furmer, let thirſt determine the 
quantity to be drank 4 cold Nomachs never require mucht ben bal 
meats and vegetables, if not otherwiſe contradicted, may now bg 
more freely uſed, Lax habits require the winter's diet to be con- 
tinued all the year, and fluid ones ſhould be confined to that of 
ſummer, Fat people ſhould faſt at tines, but the lean (hou! nover 
do ſo, 'T'hoſe who are troubled with erudtations necationed by theig 
food, ſhould drink but little, and uſe Come uheruſtomed exoret(s 
The thirſty mould drink fre- Ty, but eat (paringly, In wette tel, let 
moderation be obſerved 4 and though no dinner hath been had, a 
light ſupper is always to be preferred, After very high. Ha nee 
meats, a flaſk of Water, geel 'ulated with the veld ele of viel! 
or, In very weak ſtomachs, the ſweet elixir of vit lol, Is far mots 
aſliſtant to the work of digeſtion than the common method of 
taking brandy, See For and Dank, 

ALIMENTARY Dt of Gangh Is & name given by Dr. In 
and ſome others, to that part of the body thin which the foul 
pars from Its reevption Into the mouth to (ts exit at the a0m1 4 
neluding the %, Nomach, and Inteſtines, Seo the Syſtem of 
ANATOMY, This duct has been fald tobe the true charatteriitie of 
an animal, or (In the Jargon of the ſchools )/n propr iu, g, 
there belng no animal without It, and whatever has |t belng pri- 
perly enough ranged under the elafs of animals. Plants reef ye thely 
nourlſhment by the nume rats fibres of thelr roots, bit have ng 
common receptacle for digeſting the food recelved, or for carryln 
off the reerements, But in all, even the loweſt degree vf anl 1 
life, we may obſerve n Homaeh and Inteſtlhes, even Where Wwe 
cannot perceive the leaſt formation of any organ of the ſenſes, U 
leſs that common one of Feeling as In oyſters; Phil, Lang. No 
267, p. 77% ſeq: Dr. Wallis brings an argument; from the (ruc- 
ture of the alitentary tube In man, t6 prove that he le Hot hat 
tally carnivorous 4 tö Which DF, Tyſon makes fone ob) Cone, 
V. Phil, T'ranſ Nev 266, þ 579: 

ALIQUANT pant; In arithmetle, Is that number which 
cannot meaſure any other exactly Without forme remalider, Thus 
5 is an allquant part of 16 ) for wle (oven wants two of 16, aid 
three time 7 excecds 16 by g. 

ALIQUOT pany, Is that part of a number of quatity which 
will exactly meaſure It without any remaluder, Thus 8 is an all- 
quot part of 44 3 of 94 4 of 16, Ne, 

We mult not confound an #/quet part With that of a gamen. 
furad's 1; fre every alignat part Is a cammunſhirable, but not vice 
vor, Thus fawn Is comm 12 with , but Is nut an 6/- 
que art of it, Phil, 'Trank, i 41, 

ALKAHEST, in ehymiſtry, an univerſal menſtruum, capable 
of renin all bodies Into their firſt principles, Van Helmont 
pretended he was poſſeſſed of ſuch a menſtruum but, however 
eredulous people might be [mpoſed on in his days, the notion is 
now become as ridiculous as the philoſapher's fone, the perpetuwn 
mobile, &. Boo ALCHYMY,—l[t is likewiſe uſed by ſome authors 
for all fixed ſalts volatilized, 

ALKALI, in chymiltry, one of the general diviſions of ſalta, 
comprehending that claſs of chymical elements, which, by their 
union with acids, form oa! ge neutraln in oppoſition to the ſalts 
formed of acids with metals or earths, which are called imperfe/7. 
Alkaline ſalts are divided into two kinds, the fixed and volatile 3 

ble and mineral, All of 

theſe poſlels ſome properties in common, and ſome peculiar to 
each, Thoſe which they have in common, are. 1. An acrid and 
pungent taſte, which, when the ſalts are very pure and ſtrong, 
degenerates into abſolute cauſtielty, and would entirely deſtroy 
the organ of ſenſation if long applied to it, 2. A _—_— to 
diſſolve animal ſubſtances, and reduce them to a gelatinous ſub- 
ſtance, which all of them will do when very ſtrong, 3. — at- 
traction 


mal 
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tration for acids, with a power of ſeparating earths and metals 
from them, though previouſly combined with the ſame. 4. They 
change the blue vegetable juices to green; the green to yellow; 
the yellow to Oranges the orange to red; and the red to purple, 

They unite with oils, and deſtroy; of cauſe to fade, almoſt all 

* of colours that can be put upon cloth, whence their uſe in 
bleuching, Kc. The properties common to both kinds of fixed 
elkalis ares 1. They refit the action of fire to u great degree; fo 
that they can eafily be reduced to u (lid form by evaporating any 
liquid in which they happen to be diflblved; 2. By an intenſe 
fits, thy flow Into & fiquſcd Which eoneretes int) aft hard ad 
folir mal jun the told; 4: When wise IH eertalh proportſonns 
with those earths ot ones called vitrifinble, they meſt, Inn heat 
fill more jntenſe, hits glad. 5 Mix-d with ghimonidral ſalts; 
With animal ſubſtances, oe With ttz they extiieats & Volatile 
Alte For the projertics of the F-ver | kinds of o)kolis th thelf 
different fates, kehr With their chatacters, Eben Aff 
Wes in Wiessee fog the em of rA |: Chaps LV 
age ent | 

ALRALINE, in 4 general fenen fanething that has the pea: 

ities of an ALKALLH in this Fonte we fa #f 1e fte, alt aliny 
Bi is, «it line fut. Oy Ge, | 

ALSALINE fir, 
bt AER, g el. 

ALKERENCGH, a medicing] fruit or berry, alſo eall-d the 
witererberrys of fame wiſe as an abſtergent, diſſolvent, and dive 
retic, T he fruit is celebrated for its lithontriptic qualitys and 

reſcribed to cleanſe the urinary pallages of gravel and other ob- 
Iructions. Its deterſive quality alſo recommends it againſt the 
jaundice, and other diſorders of the viſcera, 

ALL Saints, in the calendar, denotes a feſtival eclebrated on 
the felt of November, In commemoration of all the ſaints in 

enteral; which is otherwiſe called Al=hallotri, The number of 
aints being fo exceſſively multiplied, it was found too burthen= 
ſore to dedicate a feaſt-d.z,co each, In reality, there were not days 
enough, ſeazee hours enough, in the year for this purpoſe, Henee 
an expedient was had recourſe to, by commemorating ſuch in 
combination, who had no peculiar days of their own, 

ALL eli, in the calendar, denotes a fealt-day held on the fe. 
cond of November, in commemoration of all the faithful deecaſed, 
"The ſeaſt of A Sault was firſt introduced in the eleventh cen» 
tury, by Olilon, abbot of Cluny, who enjoined it on his own 
order: but it was not long before it became adopted by the neigh» 
bouring churches, 

ALLANTOIS, otherwiſe called farciminalis, in anatomy, 
a thin, ſmooth, membranous ſubitance, or veſicle, inveſting the 
fetus of divers animals, and replete with urinous liquor conveyed 
to it from the urachus, Ihe allantois makes a part of the ſecun- 
dine. It is conceived as an urinary tunic, 5 ahh berween the 
amnion and cl erian; which by the navel and wrachus receives the 
urine that comes out of the bladder. The allantois appears differ- 
ently in different animals. It is moſt conſpicuous in the cow and 
ſheep kind. Its length in the former extends to about twelve feet. 
It is very dilatable, and may be blown up to above a foot diame- 
ter. The inhabitants of Iceland make uſe of it, inſtead of glaſs, 
for windows. It is a point controverted among anatomiſts, whether 
the allantois be found in the human ſpecies. M. Drelincourt, 
profeſſor of anatomy at Leyden, in an expreſs diſſertation on this 
membrane, maintains it peculiar to the ruminating kind. Several 
anatomiſts, who diſpute the exiſtence of the human allantois, allow 
of an intermediate membrane in the human ſpecies, between the 
chorion and amnios, but deny it the appellation of an allantois, as 
holding it to differ from the allantoides of brutes, in ſtructure as 
well as office. Neither artery nor vein can be diſcovered in this 
membrane. Sce Mem. Acad. des Science, 1701. Dr. Hale, on 
the contrary, has given an accurate deſcription of the human al- 
lantois: and aſſigned the reaſon why even thoſe who believed its 
exiſtence had not before fully found it out, and alſo an anſwer ts 
thoſe who yet deny its reality. See Phil. Tranſ. No. 271. For 
the arguments for and againſt the human allaxteis, ſee the Syſtem 
of ComparaTiIvE Axarony, Chap. I. Sect. IV. 

ALLEGIANCE, in law, is the tie which binds the ſubject 
to the king, in return for that protection which the king affords 
the ſubject. The thing itſelf, or ſubſtantial part of it, is founded 
in reaſon and the nature of government; the name and the form 
are derived to us from our Gothic anceſtors. Under the feodal 
raves every owner of lands held them in ſubjection to ſome 

up2rtor or lord, from whom, or from whoſe anceſtors, the tenant 
or vaſlal had received them: and there was a mutual truſt or con- 
fidence ſubſiſting between the lord and vaſſal, that the lord ſhould 
=_— the vaſſal in the enjoyment of the territory he had granted 
im; and, on the other hand, that the vaſſal ſhould be faithful to 
the lord, and defend him againſt all his enemies. This obligation 
on the part of the vaſlal was called 21 or fealty: and an 
oath of fealty was required by the feodal law to be taken by all 
tenants to their landlord, which is couched in almoſt the fame 
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terms as our ahcient bath of allegiance; except that, in the uſual | 


vath of f-alty, there was frequently a ſaving or exception of the 

faith due t9 a ſuperior lord by name; uiſcker Whom the landlord 

himſelf was perhdps only { tenant or vallal, i But when the c- 

kiiowledginett Was thade to the abſolute fuperior himſelf Who 
g 
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was vaſſa| to no man, it was no longer called the oath of feats 
but the oath of allegiance; and therein the tenant ſwore to bet 
faith to his ſovereign lord, in oppoſition to all men, without an 
ſaving or evception. Land hel by this exalted ſpecies of ſealty 
was called fen] ligiun u liege feej the vallals homynes Jig, oy 
liege men; and the ſovereign; their dominus living, or liege 19-4, 
And when ſovereign princes'did homage to cuch other 2 lan 
held undet their reſpedtive ſyereighties, a diftinetion was alwa;s 
made between fimple homage, which was wy an acknow!-d gs. 
ment of tenutez unnd lege Homage, Which ineliided the Fealty be. 
forementioned, auch the ſerviees enhiſequent upon It in Beta 
it becoming u Fitted prineipal of tenuten that all the lands in 1, 
Kiutzdom ars holden Uf the kin as thelf ſwwetelgn ad fore pate 
Mmoſintz bo oath but that of Fealty bud ever he taken by zul N 
lyttls j ent the v4th of all-ginties Was nete fy en Med ia the 
perfen of the king lone By an eaſy analog e the terry wp 
les ante was fron brought t gtx all other Engagements ue 
are aue From fubjetts ku thelf Pilger as Well fe theſe duties which 
were finn and merely kerle And the wait of allegianss 
ae waere in England fr wp Wards of B&A years, Ennmaliel 4 
Waits # $4 be tywe and ae & the king and his heirs, aw 
Truth and faith ten bear of life and link awd ferrene honour, ay 
nat t@ knaw af hear of any if] or damage intended him without 
defending him therefrom," Hut, at the revolution, the terns cf 
this oath being thought perhaps to favour ton much the nation of 
nan=reſiftance, 1,0 preſent form was Introduced by the Conven. 
tion Parliament, which is more general and indeterminate than 
the former; the (ul. && only promiſing « that he will be faich(ul 
and bear tae allegiance to the Klug,“ without mentioning * his 
heirs,” or ſpecifying in the leaſt wherein that allegiance conſis, 
The oath of ſupremacy i» prineipally calculated as a renunelation 
of the pope's — authority: and the oath of abſuration, 
introduced in the reign of King William, very amply ſupplies the 
looſe and general texture of the oath of allegianeey it rocopniving 
the right of his majeſly, derived under the get of hems 
engaging to ſuppoft him to the utwoſt of the Jurar's power 
promiſing to diteloſe all traterovs conſpiracies agabaſt him and 
exp'eſ\ly renouneing any claim of the defendants of the late 
pretender, in as elear and explicit terms es the Engliſh language 
can furniſh, This ozth muſt be taken by all perfons in ur fone 
tulty or employment; and may be tendered by two juſtices of 
the peace to any perſon whom they ſhall ſuſpe&t of diſaffedtion, 
And the oath of allegiance may be tendered to all perſons above 
the age of twelve years, whether natives, denizens, or aliens, Sce 
ABDICATI1ON, 

Beſides theſe expreſs enzagements, the law alſo holds that thereisan 
implied, orizinal, and virtual allegiance, owin from every ſubject 
to his ſovereign, antecedently to any expreſs promiſe, and al- 
though the ſubject never ſwore any faith or allegiance in form, 
Thus Sir Edward Coke very juſtly obſerves, that & all ſubjects 
are equally bounden to their allegiance as if they had taken the 
oath ; becauſe it is written by the finger of the law in their hearts, 
and the taking of the corporal oath is but an outward declaration 
of the ſame.” 

Allegiance, both expreſs and implied, is however diſtinguiſhed 
by the law into two ſorts or ſpecies, the one natural, the other 
local; the former being alſo perpetual, the latter temporary, 
Natural allegiance is ſuch as is due from all men born within the 
king's dominions immediately upon their birth. For, immediately 
upon their birth, they are under the king's protection; at a time, 
too, when (during their infancy) they are incapable of protecting 
themſelves. Natural allegiance is, therefore, a debt of gratitude; 
which cannot be forfeited, cancelled, or altered, by any change of 
time, place, or r thing but the united con- 
currence of the legiſlature. riton who removes to France, 
or to China, owes the ſame allegiance to the king of Britain there 
as at home, and twenty years hence as well as now. For it is a 
principle of univerſal law, That the natural-born ſubject of one 
prince cannot, by any act of his own, no, not by ſwearing alle- 
giance to ahother, put off or diſcharge his natural allegiance to the 
former: for this natural allegiance was intrinſic, and primitive, 
and antecedent to the other; and cannot be diveſted without the 
concurrent act of that prince to whom it was firſt due. L::a! 
allegiance is ſuch as is dus from an alien, or ſtranger born, for ſo 
long time as he continues within the king's dominion and pro- 
tection; and it ceaſes the inſtant ſuch ſtranger transfers himſelf from 
this kingdom to another. Natural allegiance is therefore ay war 
and local temperary only; and that for this reaſon, evidently ſound- 
ed upon the mature of government, That allegiance is a debt due 
from the ſubject, upon an implied contract with the prince, that 
ſo long as the cne affords protection, ſo long the other will demcan 
himſelf faithfully. | 

The bath of allegiance, taken by th le to the king, is only - 
the counter part to the coronation oath, taken by the king to the 
people, and, at ſuch, partakes of the nature of a covenant; that is, 
is conditional, and ceaſes on à violation of the contract by the 
prince; at leaf this is the doctrine of ſome of the thief advocates 
for the Revolition. The aniti-revolutioners, on the contrary, 
hold the bath of  «llegia#ee to be abſolute and wneohdition) 
"The 64th of alegianes, ot rather the alle ante itſelf, is held to bY 
«pplieablez not oily ts the political capacity of the kings or 4. 

- * 
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office but to his natural perſon and blood royal : and for the mi- 
application of their allegiance, viz. to the regal capacity or crown, 
exclulive of the perſon of the king, were the Spencer baniſhed in 
the reign of Edward IT. And fron thenee aroſe that principle of 

anal attachment; and affectionate a Which induced our 
Fe fathers (and, i vecaſion requiredpwould doubtleſs induce their 
ſys) to has ard all that Was dear to them, life, fortune, anch (a- 
tiily in gefenee aſd ſupport of theit lege ſordd and Mvervigtt It 
is (9 be ber ved, however, in explanation of this a'leginnee, that 
it bes not precliide reſiſtante to the King when his tileonduct 
ve Wenknels is ch as to Make Feſiffiier beneficial ty the commu⸗ 
gity; it fees Fall r that ths © vention 1 
whith introduced the oath of allegiance (1 ts prefenit Faris vid 
wot Iten te Bxtlide alf eſiftanee 4 Nite the ery authority by 
which the Members fat together Was (HET tl effect of & Flieee(ehil 

polifian ec an gehe 1 ay ergign, Again, the allegianes 

ys deferibed can only be underfioad ty f gberienice le 
1 eammands. If, therefore, the king fhovld iffue g prone 

en dex vin money, Wi "pe Ag any (-rvive oy reftraink warn 
the fue) beyand What the Jaw authorifel, there would exilt ng 

t of abligation ta obey fygh | proglanationy in eanſequence vf 

ving taken the nath of eg lasen, Neither gan glleglanes be 
ſuppoſed i extend ia the King after he (4 actyally aud abſalutely 
depoſed, driven into vx(le, af thr rendered capable of 
oxerciſing the regal office, The promiſe of allegiance implies, 
that the perſon to whom the promiſe e made continues king! that 
jy, continues to exerciſe the power, and afford the pr ateRtion, 
which belong to the office of King! for It is the poſleſlion of the lo 
which makes ſuch a particular * the object of the oath, 

ALLEGORY, in compoſition, conſiſts in chooſing a ſe» 
condary ſubjeRt, having all its properties and circumſtances re- 
fembling thoſe of the principal ſubject, and deferibing the former 
in ſueh a manner as to repreſent the latter, "The principal ſubjeR 
is thus kept out of view, and we are left to diſcover it by reflec« 
tion, In other words, an allegory is, in every reſpect, limilar to 
an hleroglyphical painting, excepting only that words are uſed in 
ſtead of colours, Thelr effects are Pee ely the fame. An hiero- 
glyphic raiſes two Images In the mind z one feen, that repreſents 
one that is not ſeen 3 An allegory does the ſame z the repreſenta» 
tive ſubject is deſcribed, and x; 
deſcription to the ſubject repreſented, 

There cannot be a finer or more correct allegory than the fol- 
lowing, in which a vineyard is made by means of this figure to 
repreſent God's own people the Jews, : 

« Thou haſt —_ t a Vine out of E Noe! thou has caſt out 
« the heathen, and planted it. Thou aid cauſe it to take deep 
« root, and it filled the land, The hills were covered with its 
« ſhadow, and the boughs thereof were like the goodly cedars. 
« Why haſt thou then broken down her hedges fo that all that 
« paſs do pluck her? The boar out of the wood doth waſte it, and 
« the wild beaſt doth devour it. Return, we beſeech thee, O 
« God of hoſts : look down from heaven, and behold, and viſit 
« this vine and the vineyard thy right hand hath planted, and the 
branch thou madeſt ſtrong for thyſelf.” Pal. xx. 

Nothing =o greater rleaure than an allegorys when the re- 
preſentative ſubject bears a ſtrong analogy, in all its circumſtances, 
to that which is repreſented, But molt writers are unlucky in 
their choice, the analogy being generally ſo faint and obſcure, as 
rather to puzzle than to pleaſe. Allegories, as well as metaphors 
and ſimilies, are unnatural in expreſſing any ſevere paſſion which 
totally occupies the mind. For this reaſon the following ſpeech of 
* is juſtly commended by the learned author of Elements 

riticiſm: 


Methought 1 heard a voice cry, Sleep no more ! 

Macbeth doth murder Sleep : the innocent Sleep : 

Sleep, that knits up the ravell'd ſleeve of Care, 

The birth of each day's life, ſore Labour's bath, 

Balm of hurt minds, great Nature's ſecond courſe, 

Chief nouriſher in life's feaſt, Act ii. Se. 3. 


For a further illuſtration of this ſubjeR, ſee the Treatiſe on Ox A- 
TORY, Part, III. Sect. I. Article II. under the head Metaphor. 
ALLEGRO, in muſic, a word uſed by the Italians to denote 
one of the ſix diſtinctions of time. Allegro expreſles a ſprightly, 
= motion, the quickeſt of all, excepting profte. The uſual 
iſtinctions ſucceed each other in the following order : grave, ada- 
£10, largo, vivace, allegro, and preſto. It is to be obſerved, that 
the movements of the ſame name, as adagio, or allegro, are ſwifter 
in tripple than in common time. The triple 3; is uſually allegro, 
or V'v9ce; the triple $, $, „ , are moſt commonly allegro. 
ALLELUIAH, or HALLELVIAH, à word ſignifyi 


' the Lord, to be met with either at the beginning or en 0 100 


plalms: ſich is plalm exlv; and thoſe that follow to the end. 
Alleluiah was ſung upon ſolemn days of rejoleing, Tobit xiii. 12. 
t. John in the Reve ations; (&i*: 1 3, 44 6, yy tht hen heard 
a ee voice of much people in heaven Who fach, Alleluiah 
and the foil and — elders, and the Four beaſts, fell down an 
worthip God that fat on the tronen ſayiH A wied This 
how Joy and praiſes Was transferred fruim the ynagogue to the 


Ns. 14, Vol. 1. 


o reſemblance leads us to apply the | U 
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ALLEY, in gardening, a ſtraft parallel walk, bordered of 
boiinded on each hand with trees, ſhrubs, or the like, For the 
diſpoſition of the ſeveral walks, as they reſpe(t ornamental garden 
ing; ſee the RAT i8sR, Part J. Article . Beech Ih _ 

ALLIANCE, in the civil and comm law; the relation con 
traded betweet two perſons of two flies by warriage. Al. 
aner is ally uſed Fir & treaty entered into by foreigh prinres wiv 
ſtates, fur their witual Gfety and denten Th this ls alliances 
wa bs diſtiiguifhed into Dich as are offer ve, White the dente 
tracting parties oblige themselves jointly te attick fins whey 

oOWwer j and inte defert}ve Hike, Wherehy they bind themſelves by 
aid by and deten each othet TH ente they are altar hed by wilett, 

t has bern diſputed, whether the (ates of the eite have g 
Halt of Waking Kanes Without the emperie's pg: tietpationy 
yd whether the king of Fagland be veſtel with 17 nawef 
vf Waking ala nee 84 dit etun wine the en nf of bogen 

Jahr Dayenant alle pts the negative, Fechten ie hims the 
ankrary Apinlun wes Its File by the mens Mattery of madern gaur⸗ 
tiers, having ng faundailan in the ancient laws and cantticution of 
the kingilor Fl 1 John and Righard I, werey aecarding $9 
this author, the Arts that attempted any thing like it. It is certain 
there beruf numerpus inftances fn WO where the king has 
Alko, ar the parliament have offered, their advice cancey nin 
the wWiances to be made 4 but there are many others, at lea v 
later times, wherein no footlteps of any ſuch conſultation appears 

here are inſtances likewiſe where the parliament have declined 
giving any advice concerning ſuch arduous matters, 

l 1 forms of ceremonies of alliances have been var ous in dife 
ferent ages and countries Among us, ſigning and [weatingy 
ſometimes at the altar, are the chief chen cating and drink» 
Ing together, chiefly n—_ ſacrifices together, were the culto= 
mary rite of ratifylg an alliance. Among the Jews and Chal- 
deans, heifers or calves z among the Greeks, bulls or goats i and 
among the Romang, hogs — on this oevation, Amon 
the ancient Arabs, alliances were confirmed by drawing blood 
out of the palms of the hands of the two contracting princes with a 
ſharp ſtone, dipping therein a piece of their garments, and chere— 
with ſmearin — ſtones, at the fame time invoking the gods 
V rotalt and Aula; i, e. according to Herodotus, Bacchus and 


rania, 

ALLIGATION, the name of a method of fulving all queſ- 
tions that relate to the mixture of one ingredient with another, 
Though writers on arithmetic generally make alligation a branch 
of that ſcience, yet, as it is plainly nothing more than an appli- 
cation of the common properties of numbers, in order to ſolve a 
few queſtions that occur in particular branches of buſineſs, we 
chooſe rather to keep it diſlin&t from the ſcience of arithmetic. 
Alligation is generally divided into medial or alternate. For the 
definition of theſe two kinds of Alligation, and the rules for their 
reſpective operations, with their uſes, &c. ſee the Syſtem of 
ARITHMETIC, Chap. XVII throughout. 

ALLITERATION, an ornament of language chiefly uſed in 
poetry, and conſiſting in the repetition of the ſame letter at certain 
intervals. We do not remember to have ever ſeen any ſatisfactory 
account of alliteration in the writings of the critics ; they ſeem 
to have paſſed it over in contemptuous ſilence; either as a falſe 
refinement, or as a mere trifle, It perhaps deſerves a better fate. 
Many chapters have been compoſed on — on the expreſſion 
reſulting from different arrangements of long and ſhort ſyllables, 
and on the powers of pauſes as = are variouſly placed, without 
a word of Alliteration. This is the more extraordinary, as one 
ſhould think it impoſſible for any man to examine minutely, and, 
as it were, diſſect a number of verſes, without perceiving the vaſt 
abundance of this ornament. It is as if an anatomiſt ſhould publiſh 
a complete table of the arteries in the human body, and affect never 


danger of miſtake, that if you examine any number of verſes, re- 
markable either for ſweetneſs or for energy, they will be found in 
ſome degree alliterative. We do not pretend to ſay, that the 
ſweetneſs and energy of verſification depends chiefly on this cir- 
cumſtance, yet we cannot help believing that it may claim ſome 
ſhare : for it is a conſtant appearance, as far as we have ever ob- 
ſerved, that the poets whoſe fame is higheſt for verſification are 
_ yr dealers in this — "_ . ; 
he trifling poor appearance of the ornament upon a ſu- 
perficial view, and the frequent abuſe of it, are circumſtances in- 
deed which give no encouragement to a ſerious inquiry into its 
nature and operation. How common is it for writers, who affect 
to be comic, when in want of other means for raiſing a ſmile, to 
uſe affected alliteration with ſucceſs ! But, iu the fine wy no 
beauty nor grace — the power of ridicule. The noblelt 
attitudes in painting have been rendered laughable by caricatura. 
St. Paul preaching at Athens in the deſigi of Raphael, appears 
elegantz noble, and in ſome degree awful. The fame apoſtle, 
repreſerited by Hogarth in nearly the fame Attitude, pleading bez 
fore the governor Felix; 170 altogether tidieulous: 80 the lan 
gage and verification of Milton in the Paradiſe Lu! J vnſy 
ehe fe the moſt elevated ſubjefts, In the Bplenidid Bhilling of 
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ip ey appear equally proper for the loweſt, By fires t 
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that much of the _ afforded by verſiRentivn — 
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to have ſeen a vein or a nerve: for it may be affirmed, with ſmall _ 
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from a cauſe ſo pitiful as the repetition of the ſame letter twice, or | 


oftener, on the accented parts of a verſe ; for there are many other 
cauſes of pleaſure, which, when thus detected, and taken to 
pieces, ſeem equally contemptible. 

We apprehend the principal operation of this ornament to be 
quite mechanical, It is eaſier for the organs of ſpeech to reſume, 
at ſhort intervals, one certain confirmation, than to throw them 
ſelves into a number of different ones, uncoanected and diſcordant. | 
For example, a ſucceſſion of labials, interſpzrſ:d at regular diſ- 
tances, with dentals and gutturals, will be more caſily pronounced 
than the ſucceſſion of all the three at random. Sounds of which 
the articulation is the eaſieſt are moſt completely in the power of 
the ſpeaker. He can pronounce them lowly or rapidly, ſoftly or 
with force, at pleaſure. In this we imagine the power and advan- 
tage of alliteration is founded: for we would not lay any ſtreſs on 
the pleaſure which can reſult to the ear from the repetition of the 
ſame letter. It has been compared to the frequent returns of the 
key-note in a muſical ſtrain ; but that analogy is — faint, 
"The ear, we preſume, can be pleaſed with allitcration only in fo 
far as it contributes to the ſuperior eaſineſs of recitation ; for what 
is recited with eaſe muſt be heard with pleaſure, 

"Theſe remarks might be confirmed and illuſtrated by number- 
lefs paſſages from the beſt poets. Some f-w lines will ſuffice, 
taken from Grey, who ſeems to have paid particular attention to 
this grace. He profeſſed to have learned this verlification from 
Dryden, as Dryden did from Spencer; and theſe three abound in 
alliteration above all the Enyliſh poets. We chooſe Grey for 
another reaſon, in proof of what we mentioned before, that alli- 
teration contributes not only to the ſevertneſs, but alſo to the 
energy, of verlification z for * uſes it chiefly when he aims at 
ſtrength and boldneſs. In the /r Odes (us Dr. Johnſon ſtyles 
them) almoſt every ſtrophe commences and concludes with an 
alliterative line. The poet, we ſuppoſe, wiſhed to begin with 
force; and end with dignit»; 


& Ruin ſeise thee ruthleſs King.“ 

tt % High- born Hoel's harp, ur ſoft Elewetlyii's lay“ 
„ / rave the wathy aid weave the wok? © 

„ Stamp we bur VEnarance Ae Anil ratify his foot.” 
„ Mega led of the Sweeping Whirhwinl's ſway: 

« Thats Muffen grit putty expects his ev ing preyrs 


It mult he obſerved hers that we held a verſe alliterative which 
his @ fetter repeated Bn its accented Pai th —_ thuſe parts ds 
wt begin words 3 the repeated lever bearing & feng analogy ty 
the bars in @ mywlleal phraſe, Grey fees t9 have had @ partievlar 
liking to these (arts af balanced verſus, which divide equally, and 
of which the oppoſite fide have an alliternttve reſemblanee, 


„yes that glaw, and fangs that grin 1 
« '| haughts that breathe, and words that zurn.“ 
„ Hauberk craſh, and belmet ring.“ 


All theſe lines appear to us ta have a farce and energy, ariſing 
from alliteration, which renders them caſy tv be recited j; ar, if the 
reader pleaſes, mouthed, For the ſame reaſon the following paſlage 
appears ſad and ſolemn by the repetivion of the labial liquid, 


« Mountains, ye mourn in vain,” 
« Modred, whoſe magic ſong,” —&c. 


| diſcovered in the breath; and, w 


Tf alliteration thus contributes to enforce the expreſſion of a po- 
etical ſentiment, its advantages in poetry muſt be conſiderable. It 
is not, therefore, unworthy a poet's regard in the act of compo- 
ſition, If two words offer of equal propriety, the one alliterative, 
the other not, we think the firſt ought to be choſen, We would 
compare this to the practice of fuguing in muſic. A compoſer 
who aims at expreſſion will not hunt after fugues ; but if the 
offer, if my ſcem to ariſe ſpontaneouſly from the ſubject, he will 

not reject them. So a good poet ought not to ſelect an epithet 

merely for beginning with a certain letter, unleſs it ſuit his pur- 
poſe well in every other reſpect ; for the beauty of alliteration, 
when happy, is not greater than its deformity when affected. A 
couplet from Pope will exemplify both; the firſt line being bad, 
and the ſecond good : 

« ternal beauties grace the chining /cene; 

« Fields ever freſh, and groves for ever green.“ 

ALLIUM, (from alen, © to avoid or ſhun,” becauſe man 
ſhun the ſmell of it,) GarLic : A genus of the monogynia or- 
der, belonging to the hexandria claſs of plants; and in the natural 
method ranking in the ninth order, Spathacee. Ihe characters 
are: the colyx is a common ſpatha, roundiſh, withering, and mul. 
tiflorous . "The corolla conſiſts of. ſix oblong petals ; I he foaming 
have 11x ſubulated filaments, often the length of the corolla; the 
antherz arc oblong and erect: The piſſillum has a germen above, 
ſhorter, nearly three-cornered, with angles engraved with a line; 
the ſtyli are ſunple, the ſtigmata acute: The pericarpium is a 
very ſhort, broad, three-lobe capſul, with three cells and three 
valves: The 7— are many and roundiſh, Of this genus no 
fewer than 40 different ſpecies are enumerated by Linnaus, amon 
which h- includes the cepa and porrum, or onions and leeks, I he 
following are the moſt remarkable. 1. The /ativum, or parlic, 


has a bulbous root, of an irregular roundiſh with ſeveral | 


ALL 


fibres at the bottom; each root is compoſed of another of leſſer 


' bulbs, called cloves of garlic, incloſed in one common membranous 


coat, and eaſily ſeparable from one another. All the parts of this 
plant, but more eſpecially the roots, have an acrimonious, and almoſt 


' cauſtic, taſte, with ſtrong offenſive ſme'l, which laſt has induced 


thoſe who preſerved ſome of the ſpecies in gardens, on account 
of their afl flowers, to eradicate them. This pungent root 
warms and ſtimulates the ſolids, and attenuates tenacious juices ; 
for which it is well adaptcd, on account of its being very pene. 
trating ; inſomuch that, when _=_ to the ſeet, its ſcent is ſoon 

en taken internally, its ſmell is 
communicated to the urine, or the matter of an iſſue, and per- 
ſpires through the pores of the ſkin. Hence, in cold eucophleg. 
matic habits, it proves a powerful 1 diuretic, and em- 
menagogue z 44 if the patient is kept warm, ſudorific. It is 
alſo 9 great ſervice in humoral aſthmas and cawgrrhous diſorders 
of the breaſt, and in other diſorders - from a laxity of the 
ſolids, and cold luggiſh indiſpolitions of the fluids. It is alſo fre. 
quently of ſervice in tho dropſy ; in the beginning of which it is 
particularly recommended by Sydenham, as a warm ſtrengthening 
medicine; we have even many examples where it acts ſo powerfully 
as a diuretic as to carry off all the water of dropſies. It may be 
taken the length of a dram or two in ſubſtance for a doſe, We 
have a ſyrup and oxymel made with it, which may be employed 
for the ſame purpoſes as the garlic in ſubſtance; but they are 
moſtly uſed in pulmonic diſorders. Externally applied, it inflames 
and ulcerates the ſkin, and is ſometimes employed for this uſe in 
ſinapiſms. It has alſo been recommended by r as a moſt 
powerful revellent ; for which purpoſe he was led to make uſe of 
it in the confluent ſmall-pox. His method was to cut the root in 
pieces, and apply it, tied in a linen cloth, to the ſoles of the feet, 
about the eighth day of the diſeaſe, after the face began to ſwell; 
renewing it onde a day ti! the ahget was over. When mache 
into an Unguent With olle, and applied externally, garlic is Caid to 
reſolve and diſcuſs culd tumours, and has beet by ſome greatly 
celebrated in cutanebus diſorders. The acritionious qualities of 
this rost) however, render it Wanifeltly Improper on many bert 
fons. Its Viheral uſe is apt to bergflon head: aclis, Alatuſencics, 
thirft, febrile News, fAgnAmatory . and eme kimes l 
churges of blugd from the hemorthoidal veſſels, In hot biliewn 
£o((utions, Where there (4 alreiidy & degree of (fritation; whete 
the Juices gte 196 thin wil eff onioutcy Or the Viſters wound 
it ever Falls 16 aggravate the diftermper, 

In Kampienatks, the allium veſlauwny of wild [wt „ vor 
common ad ue Ful in medicine as well ds food, Hoth Ruffin 
and natives gather it in great 1 for WInter ferviee, Ihe 
fteep it in water then mix it with eabbazes, enſans, and other ln. 

redienty, and farm out of them a ragaut, whigh they eat cold, lt 

« alfa the pringipal remedy far the (eurvy. As ſoon as this 222 

ars above the ſhaw, they ſeem ta put this dreadful difarder at de- 
ance, and find a cure almoſt In its worſt ſtages, 

2, 'The aſcalonicum, or eſchalot, was found wild in Paleſtine by 
Dr, Haſſelquiſt. The root of this ſpecies is very pungent, has a 
ſtrong, but not unpleaſant (mell, and therefore is generally preferred 
to the onion for making high+flavoured ſoups and —_ It is 
alſo put into pickles; and in the Eaſt Indies they ule an abundance 
of it for this purpoſe, 


3. The cepa, or common onion, differs from the garlic only in 


| the ſwelling pipy ſtalk, which is much larger in the middle than 
r 


at either end. From whence this was firſt brought into Europe is 
not known; but that it is not natural to Africa is beyond a doub!, 
it being evident that onions were eaten by the Egyptians above 
2000 years before Chriſt ; and they make a great part of their 
conſtant food to this day in Egypt. Dr. Haſſeſquiſt ſays, it is not 
to be wondered at, that the [icaclites ſhould long for them acer 
they had left this place; for, whoever has taſted onions in 'Egyp!, 
muſt allow, that none can be had better in any part of the uai- 
verſe, Here, he obſerves, they are ſweet ; in other countries o 
are nauſeous and ſtrong. Here they are ſoft z whereas in the not 
and other parts they arc hard, and their coats ſo compact that tt: 
are difficult to digeſt, hey cat them roaſted, cut into four pieces, 
with ſome bits of roaſted meat, which the Turks call 4-6: ; and 
with this diſh they are fo delighted that they wiſh to enjoy it in 
* They likewiſe make a ſoup of them in Egept, which 
aſſelquiſt ſays is one of the beſt diſhes he ever eat. Ihe many 


y | ways of drefling onions in Britain are known to every family; but, 


in regard to wholeſomeneſs, there is certainly no method equal to 
boiling 3 as thus they are rendered mild, of eaſy digeſtion, an 29 
off without leaving thoſe heats in the ſtomach and bowels which 
they are apt to do any other way, Their nature is to attenuate 
thick, viſcid juices ; conſequently a plentiful uſe of them in cold, 
e conſtitutions muſt prove beneficial, Many peopſe 

un them on account of the ſtrong diſagreeable ſmell they com- 
municate to the breath. I'his may be remedied by eating a few 
raw pariley-leaves immediately after, which will effectually over- 
come the ſcent of the onions, and cauſe them to fit more eaſy on 
the tomach. "The varieties are, the Straſburgh, the Spaniſh, an 


g | the Egyptian onion, 


Belides the above-mentioned ſorts of onions, the ſcallions, 0 
eſcallions, and Welſh onions were formerly in great repute. For 
the moſt approved method of cultivating onions, ſee the Tren 
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ve place of growth cannot be traced, It is undoubtedly the ſame 
as that mentioned in the eleventh chap. of Numbers, where it is 
ſaid, the Iſraelites longed for leeks in conjunction with onions. 
The leaves are much of the ſame nature as thoſe of the latter, and 
they are yet a conſtant diſh at the tables of the Egyptians, who 
chop them ſmall, and then eat them with their meat. They are 
in great eſteem too with the Welſh, and their general uſe as a 
pot-herb is well known. Their culture is the ſame with that of 


onion. 

. T LODIUM, land held of a man's own right, without ac- 
knowl ent of ſervice, or payment of any new rent, to ano- 
ther; and this is a property in the higheſt degree; but feudum is 
ſuch land as is held of another, for which ſervice is done, or rent 
is paid, as an acknowledgement thereof. See the article FEE. All 
the lands in England, except the crown-lands in the king's own 
hands, in right of his crown, are of the nature of FEUDUM, or 
x88; for although many have lands by deſcent from their anceſtors, 
and others have bought land, it cannot come to any, either by de- 
ſcent or purchaſe, but with the burden that was laid upon him who 
had nv = or firſt of all received it from his lord; fo that there 
is no perſon hath direftum dominium, i. e. the very property or de- 
meſne in any land, but the king, in right of his crown. 

The uſurpation of the feudal lords over the alledial lands went 
ſo far, that they were almoſt all either ſubjected to them, or con 
verted into fees z whence the maxim nulla terra fine domino; no 
land without a ford 

ALLOY, or Alt Av, in matters of coinage; &e. a proportion 
of a baſer metal mingled with a finer or purer. Minters never 
lirike any gold or ſilver coin without #fl4y, always mixing ſore 

r with thoſe two metals, according to a certain proportion, 
ſettled by the rules of the Mint, The jewelers, = paige? rawers, 

|\-beaters, and — and ilverſinſthts, are obliged to uſe 6e (11 
the gold and Nlver they Work; but it viight ts be lefs than that of 
coin to prevenit their melting it in order to At It in theft Works: 
The broſk- founders ald have thelt % ) of coppen pewter, and thi 
his alley differs according to what they deſign is eaft, whether 
ſtations 1 ve bells, Ihe pewierers, in making their foveral 
veſſpls, diſhes, plates, e, alfh make uit of an of red eg 

t, et of antimony, and fame ether minerals. There are 

veral kinds of 6% eh 4s bronun Weſt, rapper, Ne, Yee 
theſs articles (iy the ALPHABET: 

Metallic fubſtanevs eannet white directly with earthy matters, 
nat even WIth their own earths when deprived of their inflammable 
privviple, and eanſequently of their metallie properties Hut in 
— it may be (aid, that all metals may be % with each ther; 
although more ar le * and although ſame of them have nat 
1 been made to unite, As wtal are bodies naturally ſalid, the 
lt condition for their union is that they be fuſed } they the unite 
like all bodies that reciprocally diſſolve each other 4 and from theſe 
conbinations new compounds reſult, which have the mixed pra- 
perties of the component ſubſtances, In metallic alleys, as in al- 
molt all other metallic combinations, phenomena * which 
depart from the general rules of combination; and ſome of the 
properties of metals forming an alley are altered, increaſed, or di · 
miniſhed by their union. The duQility, for inſtance, of a metallic. 
compoſition is generally leſs than the duQility of the component 
metals alone and pure. The denſity, or ſpecific gravity, of metals 
and ſemi-metals, is alſo changed by allying them with each other. 
Sometimes the Ferie gravity of docompound is intermediate be- 
twixt the ſpecific gravity of the component metals j ſometimes it is 
leſs,and frequently — this depends upon the nature of the metal. 

here are two ſorts of alleys practiſed in the coinage of money: 
the one when gold and ſilver are uſed which have not yet been 
coined ; the _= when ſeveral ſpecies of coin, or ingots of dif- 
ferent fineneſs, are melted together to coin new money. The 
proportion of the alley with the finer metal is eaſy in the firſt 
caſe; ſince when once the fineneſs of the gold or ſilver is 
known by refining, it is only adding to it the alley of copper re- 
— by law to bring it to the legal ſtandard. In England the 

ard of gold coin is 22 caralt of fine gold and 2 carats of 
alky in the pound troy: the French, Spaniſh, and Flemiſh gold 
are nearly the ſame fineneſs. The pound weight is cut into 44 
pieces and i, each current for 21 ſhillings. The ſtandard of ſilver 
1s 11 02, 2 pennyweights troy of {ilver, and 18 pennyweights of 
alley of copper. The alley in gold coin is ſilver and copper, and 
in ſilver coin copper alone. Whether gold or ſilver be above or 
below ſlandard, is to be found by A88ay. See A88AY. 

The chief reaſons alledged for the alloying of coin are, 1. The 
mixture of the metals, which when ſmelted from the mine are not 
pee (ectly pure. 2. The ſaving the expence it muſt otherwiſe coſt 
if they were to be refined. 3. The neceſſity of rendering them 


harder, by. mixing ſome parts of other metal with them, to pre- | accelerates or retards the meaſure, I 
vent the diminution of weight by — in paſſing from hand | mated by words adapted to ſuch ſcenes. 
n 


to hand. 4. The melting of foreign gold or coin which is alleyed. 


- : " ' 


AM 


and Az84ay. See a particular account of the alloy of gold, its uſe- 
fulneſs, and its proportion in different coins, in Dr. Lewis's Com- 


1. . . 
The porrum, or — been ſo long cultivated, that its na- mere. P. Techt, p. 144, and ſeq. According to the different pro- 


portions of alley money is of differgnt degrees of fineneſs or baſe- 
neſs, and is valued accordingly in — For a fur- 
ther account of the different alloys,ſee the Syſtem of CxMISTRV, 
Part III. Chap. I. and II. throughout. 

ALMANACK, a book, or table, containing a calendar of days 
and months, the riſing and ſetting of the ſun, 4 age of the moon, 
the eclipſes of both luminaries, &. Authors are divided with re- 
gard to the etymology of the word. All the claſſes of Arabs are 
commonly much given to the ſtudy of aſtronomy and aſtrology z 
to both which a paſtoral life, and a fort of huſbandry, not only in- 
cline them, but give them time and leiſure to apply themſelves to 
them. They neither ſow, reap, plant, travel, buy or ſell, or under- 
take any expedition, without previouſly conſulting the ſtars, or, 
in other words, their almanacks, or ſome of the makers of them. 
From theſe people, by their vicinity to Europe, this art, no 
leſs uſeful in one ſenſe, than ſtupid _ ridiculous in another, hath 
paſled over hither : and thoſe aſtronomical compoſitions have {till 
everywhere not only retained their old Arabic name, but were, 
like theirs, for a long while, and ſtill are among many Europe- 
an nations, interſperſed with a great number of aſtrological rules 
for planting, ſowing, bleeding, purging, &c. down tv the cutting 
of the hair, and paring of the nails. Regiomontanus appears to 
have been the firlt in Europe, however, who reduced almanacks 
into their preſent form and method, gave the characters of each 
year and month, foretold the eclipſes and other phaſes, calculated 
the motions of the platiets, &. His firlt almanack was Ffirlt pub- 
liſhed in 1477. Alitianacks differ from une another, chiefly, in 
containing fone more, others fewer, particulars, The effential 
part is the calendar of months and days, with the rilinigs aid ſets 
tings of the ſun, age of the tooth, Ken To theſe are added vo 
rious parerga, aſtronomical, meteoroluyienl, ehrotological, politic, 
rural, Kr. as calculations and accounts of reliples. Tur iu ellen 
prugnoſties of weather tables of the tides, ters Nees like of poltsz 
offers dighitivs, uhlie inſtſtütſons; With man other afticles, pt) z 
litical as well as local, and differing in rent eouhtfics A 
gent Variety are annually publiſhed in Arta Fe En binding, 
whith Way be denominated ebe i wihers bit lands uwe 
enllvd r. | 

fir Hen of ALMANACKS: The firſt ing ty be dune (4, 19 
eompute the fun's and moon's place For earh day of the yr af; BY 
i may be taken from fine ephemerides, and + repel ae the als 
Wanaek 3 neun find the dominieal lester, and, by moans thereok 
difteibute the calendar info weeks j then, having computed the 
time of Naſter by it fix the other moveable feaſts; acht the un- 
maveable anes, with the names of the martyrs, the rifing and let 
ting of each luminary, the length af day and night, the aſpects of 
the planets, the phaſes af the moan, and the (ſun's entrance into 
the cardinal paints of the ecliptic, 4 e the two equinoxes and 
ſulſtices, (See ASTRONOMY, paſſim,) Hy the help of good af- 
tronomical tables or ephemerides, the conſtruction of almanacks 
is extremely ay 1 

ALME, or ALMa, ſinging and dancing ou in Egypt, who, 
like the Italian /mproviſatori, can occaſionally pour Als un- 
premeditated verſe.” They are called Au from having received 
a better education than other women, 'They form a celebrated 
ſociety in this country, To be received into it, according to Mr. 
Savary, it is neceſlarf to have a good voice, to underſtand the 
lan uage well, to know the rules of poetry, and be able to com- 
pol and ſing couplets on the ſpot, adapted to the circumitancee, 

he Alme know by heart all the new ſongs. Their memory is 
furniſhed with the moſt beautiful tales. IT here is no feſtival with- 
out them; no entertainment of which they do not conſtitute the 
ornament. They are placed in a roſtrum, from whence they (ing 
during the repaſt. The then deſcend into the ſaloon, and form 
dances which have no reſemblance to ours. They are pantomime 
ballets, in which they repreſent the uſual occurrences of life, The 
myſteries of love too generally furniſh them with ſcenes. The 
ſuppleneſs of their bodies is inconceivable. One is aſtoniſhed at 
the mobility of their features, to which they give at pleaſure the 
impreſſion ſuited to the characters they play. "The indecency of 
their attitudes is often carried to exceſs, Their looks, their geſ- 
tures, every thing ſpeaks, but in ſo expreſſive a manner, that it 
is impoſſible to miſtake them. At the beginning of the dance 
they lay aſide with their veils the modeſty of their ſex.” A long 
robe of very thin ſilk down to their heels, which is flight] 
faſtened with a rich girdle, Long black hair, plaited and — 
is flowing on their ſhoulders. A ſhif', tranſparent as gauze, 
ſcarcely hides their boſom. As they put themſelves into motion, 
the ſhapes, the contours of their bodies ſeem to develope them- 
ſelves ſucceſſively. Their ſteps are 9 the ſound of the 
flute, of caſtanets, the tambour de * and cymbals, which 

- — ſtill further ani- 
hey appear in a ſtate 
of intoxication. They are the Bacchants in a delirium, It is when 


5. The charge of coinage, which mult be made good by the profit | they are at this =_ that, throwing off all reſerve, they abandon 
A y 


ariſing from the money coined. 6. and laſtly, the duty belonging 


themſelves totally to the diforder of their ſenſes ; it is then that a 


to the ſovereign, on acconnt_ of the power he has to cauſe money people, far from delicate, and who like nothing hidden, redouble 
to be coined in his dominions. See Gol b, SIE Via, REerining, their applauſes. Theſe Almé are ſent for into all the harams. 
I 


They 


} 


ALM 


They teach the women the new alrs z they amuſe them with ama. 
rous tales, and recite in their preſence poems, which are ſh much 
the more intereſting, as they furniſh a lively pifture of their man- 
ners, They initiate them into the myſteries of their art, and teach 
them to contrive laſcivious dances, "Theſe girls, who have a 
cultivated underſtanding, are very agreeable in converſation, They 
ſpeak their language with purity, The habit of dedicating them» 
ſelves to poetry renders the ſofteſt and moſt ſonorous expreſſions 
familiar to them, They repeat with a great deal of grace, In 
ſinging, nature is their only guide. dometimes two of them 
ſing together, but always with the ſame voice, It is the ſame 
with an orcheſtra, where all the inſtruments playing in uniſon 
execute the ſame part, 

The Almè aſſiſt at the marriage ceremonies, and march before 
the bride, playing on inſtruments. They make a figure likewiſe 
at funerals, and accompany the proceſſion, ſinging ſorrowful airs, 
They break forth into groans and lamentations, and give every 
ſign of grief and deſpair. "Theſe women are paid very high, and 
ſeldom appear but amongſt the grandees and rich men. The com- 
mon people have alſo their Almé. They are girls of the ſecond 
claſs, who try to imitate the former; but they have neither their 
elegance, their graces, nor their knowledge. They. are every 
where to be niet with, The public places and the walks about 
Grand Cairo are full of them. As the populace require alluſions 
ſtill· more ſtrongly marked, decency 22 permit the relation 
to what a pitch they carry the licentiouſneſs of their geſtures and 
attitudes. 

ALMONPD-rREx, in botany, the Engliſh name of the genus 
Amygdalus. For a deſcription of the genus, together with its 
produce and ſeveral uſes, ſee the article AMYGDALUS. 

ALMONER, in its primitive ſenſe, denotes an officer in reli- 
gious honſes, to whom belonged the management and diſtribution 
of the alms of the houſe. By the ancient canons, all monaſtries 
were to ſpend at leaſt a tenth part of their income in alms to the 
poor. The almoner of St. Pauls is to diſpoſe of the monies left 
for charity, according to the appointment of the donors, to bury 
the poor who die in the neighbourhood, and to breed up eight 
boys to ſinging for the uſe of the choir. By an ancient canon, 
all biſhops are required to keep almoners. 

Lord Almoner, or Lord High Almoner, of England, is an eccle- 
ſiaſtical officer, generally a biſhop, who has the forfeiture of all 
deodands, and the * of felos de ſe, which he is to diſtribute 
among the e has alſo, by virtue of an ancient cuſtom, the 
power of giving the firſt diſh from the king's table to whatever 
poor perſon he pleaſes, or, inſtead of it, an alms in money, 

ALMS, a general term for what is given out of charity to the 
poor. In the eatly ages of Chriſtianity, the alms of the chari- 
table were divided into four parts z one of which was allotted to 
the biſhop, another to the prieſts, and a third to the deacons and 
ſubdeacons, which made their whole ſubſiſtence 3 the fourth part 
was employed in relieving the poor, and in repairing the churches, 
No religious ſyſtem is more frequent or warm in its exhortations 
to ulms giving than the Mahometan, 'The Alcoran repreſents alms 
us a necellary means to make prayer be heard, Hence that ſayin 
of one of thelr khalifs : u Prayer carries us half way to God, 
falting brings us to the door of his palace, and alms Introduces us 
into the preſence chamber.” Henee aw illuſtrious examples of 
this virtue among the Mahometans, Haſan, the fon of All, and 

random of Mohammed, in particulary Is related to have rie 
1 his life divided his ſubſtance equally befveen himſelf and the 
— and twice to have given away all he had. And the genera- 
ity are ſu addiéted to the doing of good, that they extend thelr 
charity even to brutes, 

Alms alſo denotes lands or other effects left to churches or re» 
ligious houſes, on condition of praying for the ſoul of the donof, 

ALOE, in botany, a genus of the monogynia order, belongin 
to the hexandtia claſs of plants 4 and In the natural met 
ranking under the 10th order, Coronarie The characters atv! 

here is no cue: The corelle is 12 erect, ſix-eleft, 
and _—__ the tube gibbous z the border ſpreading, and finall ; 
with a nectery=beating bottom! The famine confi of ſix \ub: 
ulated fAlamenits, rather ſurpaſiing the corolla in length, and In- 
ſerted into the receptacle 3 the anther® are oblong and Ineumbent! 
Th pill has an ovate 1 the (lylus is Hmple, the length 
of the ſtamina 4 the ſtigma is obtuſe and frifid 1 The poricar prom 
is an oblong capſule, three=-Furrowed, three=eelled, thres=valeed 
The feeds are many and angular. Of this genus, botanical writers 
e the it akin of Ombolle plant to the Ma 
o ales Js a King e plant to the ometan 
* in Egypt, and in ſome meaſure dedicated to the LA 
religion 4 for whoever returns from à pllgramage to Mecea, hangs 
it over his ſtreet door as @ token of his having performed that holy 
Journey, The ſuperſtitious Egyptians believe that this plant hin- 
ders evil ſpirits and apparitions entering the houſe z and on 
this acegunt, whoever walks the ſtreets in Cairo, will find it over 
the doors both of Chrittians and Jews, F — ſame plant the 
Egyptians diſtil a water, which Je ſold in the apothecaries ſhops 
at Cairo, and recommended in coughs, hyſterics, and aſthmas, 
An experienced French ſurgeon, ſays Haſſe uiſt, gave a Cop» 
tite, 40 years old, afflicted with the jaundice, four tea-cups full of 
the diſti / "na this ſpecics of aloe, and cured him in four 


ALO 


days, This remedy, unknown to our apotheearles, Is not dif. ut 
to he obtained, as the plant might eafily be raiſed in the warn 
ſouthern parts of Europe, "The Arablans call It %%, Of thy 
leaves of the CJuinea aloe, mentioned by Mr, Adanſon in his you. 
age to Senegal, the negroes make very good ropes, nat apt ta jor 
in the water, Dr. Sloane mentions two forts of aloe; one af 
which is uſed for fiſhing-lines, bow-ſtrings, ſtockings, und 
hammocks : the other has leaves which, like thoſe of the wilq. 
pine and banana, hold rain-water, and thereby aſtord a Very ne. 
cellary refreſhment to travellers in hot countries, where there is 
generally a ſcarcity of wells and water. In Mexico, the , 
a ſpecies of aloe, yields almoſt every thing neceſlary to the life of 
the poor. Beſides making excellent hedges for their fields, jt, 
trunk ſerved in place of beams for the roots of their houſes, and its 
leaves inſteadof tiles. From thoſe leaves they obtained paper, thread. 
needles, clothing, ſhoes and ſtockings, and cordage ; and from 
its copious juice  þ made wine, honey, ſugar, and vinegar. Of the 
trunk, and thickeſt part of the leaves, when well baked, they 
made a very tolerable diſh of food. Laſtly, it was a powerful 
medicine in ſeveral diſorders, and particularly in thoſe of the urine, 
It is alſo at preſent one of the plants the moſt valued and moſt 
profitable to the Spaniards, 

The medical ſubſtance known by the name of allet is the in. 
ſpiſſated juice of ſome of the abovementioned ſpecies. The an- 
cients diſtinguiſhed two ſorts of aloes : the one was pure, and of a 
yellowiſh colour, inclining to red, reſembling the colour- of 2 
liver, and thence named — the other was full of impuri- 
ties, and hence ſuppoſed to be only the droſs of the better kind, 
At preſent, various ſorts are met with in the ſhops ; which are 
diſtinguiſhed either from the places, from the ſpecies of the plants, 
or from ſome difference in the juices themſelves. 

All the different kinds of aloes are gum-reſins, which contain 
more gummous than reſinous parts. Water, when of a boiling 
heat, Giflblves all the ſoluble parts of aloes : but if let ſtand ill it 

rows cold, it lets drop moſt of its reſin. A ſtrong ſpirit dif. 
loves and keeps ſuſpended almoſt the whole of aloes, though it con- 
tains ſuch a large portion of gummous parts; hence it is evident, 
that aloes contains ſome principle, ſaline or other, which renders 
water capable of diſſolving relies and ſpirit capable of diſſolving 
gum. 
Aloes is a ſtimulating ſtomachic purge, which, given in ſmall 
quantity, operates mildly by ſtool z but in large doſes acts roughly, 
and often occaſions an irritation about the anus, and ſometimes a 
diſcharge of blood. It is a good opening medicine to people of a 
lax habit, or who live a ſedentary life; and to thoſe whoſe ſtomach 


and bowels are loaded with phlegm or mucus, or who are troubled 


with worms, or are debilitated z becauſe at the ſame time that it 
carries off thoſe viſcid humours which pall the appetite, and over 
load the inteſtines, it ſerves as a ſtrengthener and racer. In tall 
doſes _— from time to time, it not only clennſes the prima 
vie, but ikewiſe tends to promote the menſtrual diſcharge in wo- 
men z and therefore it is frequently employed in ehloroſis, or where 
the menſtrua are obſtructed, It is a guod ſtumachic purge, and 
is given in all caſes where ſuch u one is wanted 4 but it Is looked 
__ as a heating medicine, and not proper in billous habits, or 
where there la much heat or fever 4 and its continued uſe [4 apt to 
bring on the piles, It is given in ſubſtance from five rules to 
a ſeruple, though formerly it uſed to be preſeribed in doſes of t- 
or three times that quantity y but theſe large doſes ſometimes 
brought on troubleſome ſymproms. As it is a (low. working purrs, 
It i» generally taken at bed. kme, and it operates next day. With 
regard to this, as well as all other reſinous purges, It ought te be 
obſerved, that when they are given in ſubſtance without any ins- 
ture, they ary apt to adhere ty the coats of the inteſtines, and tu 
veeaſion griping and vneaſineſsy for theſe reaſons aloes ls generally 
mixed with ſome ſapordecous of reſolvent body, to deſtroy its 
viſeid terngelty, before it ls given In ſubſtante. The fubſtances 
which are m 
fiat alkaline ſalts 3 (vap 4 the yolk of an eng and gummous gs 
able extracts. Mr. Barton alledges, that by triturating aloes 
with a small quantity of alkaline ſalts, Its tenacity was more of- 
fectually deſtroyed than by any other thing he tried | that Caſtile 
ſoap and the yolk of an egg anſwered beſt, next to It that mann, 
ſugar, and honey were far inferior to them an that gummons 
vr mueous vegetable extracts, (eh as the extracts of gentlan bt 
of liquorlee root; triturated with the alves, In the proportion of 
one part of the extract to two of the aloes, and then made up into 
pills with a ſufficient quantity of (yrup, deſlroyed the viſeidity of 
the glos, and rendered Its operation mild, Nocotrine aloes en- 
talns more gummy matter than the hepatiez and henee it le like» 
wiſe found to purge more, and with greater Irritation, The fit 
fort therefore is moſt proper where a ſtimulus is required, as for 
— or exelting the menſtrual flux; whilſt the latter le 
ter caleulated ta act as a common purge. 

ALOPECURUS, or Fox-vait Gran, In botany, a genus 
of the triandria dig ynla claſs, There are eight ſpecies, vis. the 
pratenſis, or meadow fox-tail graſs the bulboſus, or bulbous fox- 
tail graſs ; the geniculatus, or Note fox-tail graſsz and the myolu- 
roides, or field fox-tail graſs : theſe four grow wild in Britain: 
The agreſtis, the monſpelienſis, the paniceus, and the hordeiformis, 
are all natives of France, and the ſouthern parts of Europe, * 


uſed for this purpoſe are, a final quantity of the 
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native of India. For a more particular account 

. wht — (be the al of AGRICULTURE, Sect, X. 
ALPHABET, the natural or euſtomary (orien of the ſeveral 
lottors of u language, Soo LANA and WarringG, The 
number of letters is different in the 


0 
Mo Grook a habet, 


 {]vhabots of different languages. The Englith alphabet contains 


to which if we add / and v conſonant, the ſum will be 
a4 db French contains 23 z the Hebrew, Chaldee, Syriac, and 
Samaritan, 22 each z the Arabic a8 the Perſiun 31 the Turkiſh 

; the Georgian 36 the Coptic. 32 z the Muſcovite 431 the 
Nek 243 the Latin 22 the Sclavonic 27 z the Dutch 26 ; the 
Soaniſh 273 the Italian 20 the Ethiopic and Tartarian, each 
— ; No Indians of Bengal 21 z the Barameſe 19. The Chineſe 
have, properly ſpeaking, no alphabet, except we call their whole 
language by hat name j their letters are words, or rather hicro- 

lyphic%, —_— to about 80, 00. In effect, alphabets were 
2 contrived with deſign, aecording to the juſt rules of reaſon and 
analogy 3 but have been ſueceſſively framed, altered, &c. as occa- 
hon offered. And henee many grievous complaints as to their 
deficiencies ; and divers attempts to eſtabliſh new and more ade- 

uate ones in their places. Biſhop Wilkins charges all the al- 

abets extant with great irregularities, with ref] to both the 
order, number, power, figure, &, As to the order, it appears 
inartificial, precarious, and confuſed ; in that the vowels and con- 
ſonants are not reduced into claſſes, with ſuch order of precedence 
and ſubſequence as their natures will bear. Even the Hebrew 
order is not free from this imperfection. It has been a matter of 
conſiderable diſpute, whether the method of expreſſing our ideas by 
viſible ſymbols, called letters, be really a human invention; or 
whether we ought to attribute an art ſo exceedingly uſeful to an 
immediate revelation from the Deity. | 

The late Mr. Sheridan obſerves, that our alphabet is ill calcu- 
lated for the notation of the Engliſh tongue, as there are many 
{.unds for which we have no letters or marks : and there ought to 
be nine more characters or letters to make a complete alphabet, in 
which every ſimple ſound ought to have a mark peculiar to itſelf, 
The reaſon of the deficiency is, that the Roman alphabet was for- 
merly adopted for the notation of the Engliſh language, though by 
no means ſuited to the purpoſe. 

ALPS, in geography, beſide ad ang ſignification, by which 
it denotes a certain chain of mountains, which ſeparate Italy from 
France and Germany, is ſometimes uſed as an appellative to de- 
dote any mountains of extraordinary height. [See the SYSTEM, 
Article IrALY.] In this ſenſe, Auſonius, and others, call the Py- 
* mountains, Apt; and Gellius, the Spaniſh Alps, Alpin 

iſpant, 

ALTAR, a place upon which ſacrifices were anciently offered 
to ſome deity, The heathens at firſt made their altars only of 
turf; afterwards they were made. of ſtone, of marble, of 
and even of horn, as that of Apollo in Delos. Altars differed in 
figure as well as in materials. Some were round, others ſquare, 
and others triangular. All of them were turned towards the eaſt, 
and ſtood lower than the ſtatues of the gods ; and were ronaty 
adorned with ſeulpture ny elther the gods to whom they 
were erected, or thelr ols. 

Before temples were in uſe, altars were erected ſometimes in 
groves, ſometimes in the highways, and ſometimes on the tops of 
mountains g and it was a cuſtom to engrave upon them the name, 
enſign, or Fiaracter, of the deity to whom they were conſecrated, 
In the grech temples of ancient Rome there were ordinarily three 
altars ! the(firſt was placed In the ſanftuary, at the Foot of the 
ſtatue of the divinity, upon which Incenſe was burnt and libations 
offered 4 the ſecond was before the pete of the temple, _ 
it they ſacrificed the victims ang the any Was a oy e altar, 
upon which were placed the offering and the ſacred vellels, 

eſides theſe uſes of altars, the anclents (Wore upon them, an 
ſwore by hom, in making alliances, coping treaties of peace; 
ad other ſyuletin occaſions. Altars alſo ſerved as places of re- 
fuge 10 all thoſs who fled to them, whatever erlme they had eom- 
mitted, Altars are doubtleſs as ancient as ſacrifices thetniſelves z 
eonſequendy thelr origen is not much later than that of the 
World, Gu eh, IV. home attribute thelr origin to the Agyptiansy 
vihers to the Jews 1 others to the patrlarehs before the flood. 
home earty them as far back as Adam, whoſe altar ds much ſpoken 
of by Jewiſh and even Chelſtian writers, Others are contented to 
make the patriarch Enoch the firſt who confeerated a public altar, 
Ve this as It will, the earlieſt altars we find any expreſs teſtimony 
vf are thaſk erefted by Abraham. Altars, in the patrlarehal times, 
Were very rude; The altar which * t up at Heth-el was 
ming but a ſtone, which ſerved him inſtead of & bolſter z that 
of (Gideon, a fiene before his houſe 1 and the frſt which God 
commanded Moſbs to eech was probably of earth, or unpoliſhed 

% without any [ron 4 for If any uſe was made of that metal, 
the altar was declared impure. The prineipal altars of the Jews 
were, The altar of Jene that of burnt Mering; and the altar or 
table for the bread, 


ar e ſometimes alſo uſed, among Chriſflans, for « ſquare 


2 placed an the eaſtern ſide of the church, raiſed a little above 


farmed fram 1 5 and beta, the firſt and ſecond letters of | Table 
| he 
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even from that of the Jews In the temple] but, as tho euchariſt 
was inſtituted by Jeſus Chriſt, at (upper, and upon a table, the 
modern «/tar is made in the form of a table; whence it is more 
uſually, and even more ſignificantly, denominated C, 


Wow, 

ALTERATIVE, in medicine, a rtyy or power, in certain 
medicines, whereby they induce an . in 15 body, and diſ- 
poſe it for health and recovery, by eorrecting ſome indifpoſition, 
without occaſioning any ſenſible evacuation. Alter«tives, there- 
fore, mult generally be either ſuch remedies as deſtroy ſome pre- 
— acrimony in the prime vie, or in the juices; or elſe ſuch 
as reſalye concretions in the blood-veſlels, — diſpoſe them, when 
thus reſolved, to paſs out of the body by perſpiration, or ſome of 
the leaſt remarkable evacuations. Alterative: are generally divided 
into four kinds, which are, ab/orbents for imbibing and blunting 
the acid juices ; temperating medicines for checking and mitigatin 
the rage of the bilious intemperies : —— medicines for diſ- 
ſolving and attenuating the thick and viſcid juices ; and, in fine, 
demulcents for ſheathing and mitigating their brains and corroſive 
2 ; 
ALTERNATION is uſed to expreſs the different changes or 
alterations of orders in any number of things propoſed. is is 
alſo called permutation, & c. and is eaſily found by a continual mul- 
tiplication of all the numbers, beginning at unity, Thus, if it 
be required to know how many changes or alternations can be rung 
on ſix bells, multiply the numbers 1; 2, 3, 4. 5, 6, continually 
into one another; and the laſt product gives the number of changes, 
See the 1 of ARITMETIC, Chap. XXI. 

ALTHAA, MAR$SHMALLOW: A genus of the polyandria 
order, belonging to the monodelphia claſs of plants. The vat- 
geen, or common marſhmallow, is the only ſpecies uſed in me- 

icine. The whole plant, eſpecially the root, abounds with a 
mild mucilage, It has the general virtues of an emollient medi- 
cine; and proves ſerviceable in a thin acrimonious ſtate of the 
juices, and where the natural mucus of the inteſtines is abraded. 

t is chiefly recommended in ſharp defluxions upon the lungs, 
hoarſeneſs, dyſenteries; and likewiſe in nephritic and calculous 
complaints : not, as ſome have ſuppoſed, that this medicine has 
any peculiar power of diſſolving or 2 the calculus, but as, 
by lubricating and relaxing the veſſels, it procures a more free 
and eaſy paſſage. The root is ſometimes employed externally for 
ſoftening and maturing hard tumours z chewed, it is ſaid to give 
eaſe in Vifficult dentition of children. I his root gave name to 
an officinal ſyrup, decoction, and ointment z and was likewiſe an 
ingredient in the compound powder of gum tragacanth and the oil 
and plaſter of mucilages. But of all theſe formulae the ſyrup alone 
is now retained. 

ALTITUDE, in geometry, the third dimenſion or body, con- 
2 ny of rogers to its elevation above the ground, called alſo 

or 

LTITUDRE of & A in geometry, ls the diſtance of its ver- 
tex from [ts baſe, or the length of a perpendicular let fall from the 
. to the See the SYsTKM, Part I. Sect. II. Plate I. 

T 

LT1TUDR, acceſſible, and inacceſſible. The method of taking 
conſiderable terreſtrial altitudes, of which thoſe of mountains are 
the greateſt, by means of the barometer, Is very eaſy and exped(= 
tious. It is done by obſerving, on the top of the mountain, how 
much the * as fallen below what it was at the foot of the 
mountaln. Sev BAnoMETER, 

ALTiruba of the oye (in N a right line let fall from 


hoe n to the geometrical plane, Sev the var, 


ALtitupe in aſtronomy, Is the diftance of a (tar, of other 
polnt, In the mundane hes from * horigon, g. altitude 
may be elther 7 of apparent; If It by taken from the rat! 


Norlsom the altitude is apparent: Or ra 

the apparent altitude Is ſuch as It appears to our obſervation z an 

the true Is that from which the reſraftion has been ſubtraſted, 
The true altitudes of the fun, fixed ſtars, and planets, differ but 
very little from thelr apparent altitudes j becauſe of thelr great 
diſtance from the centre of the earth, and the ſmallneſs of the 
earth's femidiameter, when compared thereto. Rut the difference 
between the true and apparent altitude of the moon is about $4: 
This ſubject is further explained In the 11 of A8TRONOM Y; 
under the ſeveral particulars relative to Stem, Pla- 


wy 
here are three of meaſuring me,, vis — 1 
l gensme lh and eas 1 he Ark (8 fomewhat indirect 
wnartful ; the ſeeond li performed by means of Inſtruments for 
utpoſe j and the third * 7 See the Syſtems of Qaomss 
AY an Series and the Treatiſe en TR100NGMATR Y, 
The inſtruments chlefly uſed in meaſuring @Mt{tnder, are the 
quadrant and thpodalite 4 for the deferiptions, applications, &e, 
hereof, ſee under the articles QUADRANT and THRODOLITE, 
of the quadrant of altitude, ſee the Plate an- 
Let, Z. A. For 
annexed to the 


apparent of (+ 


d | of real 1 1 de Js fald to be true of real 3 If from the 
i 
th 


repreſentation 
— to the Treatiſe on the Gros, Fig. 4: 
a repreſentation of the Theodolite, foe the 


he floor, and ſet a part for the celebration of the euchariſt, Its | Syſtem of SUR verinG, Fig. 7. 


form is not borrowed either from that of the heathen «/tars, or 
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or only for a ſhort time, 


and conſiſtency which it has not naturally. 


qulſite ſen 


that pain called nt 
uſunl 


heterogeneous matters, or effloreſles 
ofes during calcination. It rarely o6eurs in « exyſtallised Rate, 
though thus it is fald ts be met with in Egy 
Bohemia, and other places. 

prognated | 
dicated waters, There are ſeveral kinds of alum to be met with 
but thefe differ from one another in bein 
which are not of the aluminous kind, 
MISTA Y, Part II. — IV. 

been eenſſdeted us prefer 
with in Knall eryiſals, and has a reddiſh eolour, moſt pr 
«wing to & final quantity of ealx of n which, however, does 
nat In 

eantaln a proportion of vitriolated tartar, or ful ammonigey accord- 
ing to the nature of the alkall uſed In ts 1 A 

man informs us, that the vegetable alkall, 

the alum, though it be added In the preparation j but that the 
volatile alkall, by adulterating It with a 


ALU 


Arrrrubt of the pyramids in Egypt was meaſured fo long ago 
as the time of 'Thales, by means of their ſhadow, which makes one 
of the firſt geometrical obſervations we have un exatt account of, 
Plutarch has given an account of the manner of this operation, 
which, according to this author, was done by erecting a ſtaff pe - 
pendicular upon the end of the ſhaduw of the 1 4 and b 
two triangles made by the beams of the ſun, he demonſtrated, 
that there was the ſame proportion between the ſhadows as between 
the pyramid and the ſtaff, Stanl, Hiſt, Phil. P. I. p. 9. 

Er, in anatomy, thoſe little ſockets in the foo where- 
in the teeth are ſet, I Ne 4% el, are lined with u membrane of ex- 
which ſeems to be nervous, and is wrapt about the 
roots of euch tooth from whenee, and from the nerve, proceeds 
or tooth-uch. Of theſe a/vee/i there are 
y ſixteen in each ſuw. 

ALVUS8, among «hatomiſts, is ſometimes uſed to expreſs the 


lower belly, of venter z called by anatomifts abdomen * the 
r. part of which ſee the Byſtem of Anatomy, Part. III. 


In ehymiſtry, « clear and tranſparent ſaline matter, 


uſually (old In large maſſes, of u very auſtere and aſtringent taſte, 
uſeful in medicine and In various arts. Native alum Is mixed with 


in vatlois forms upon the 


| Sardinia, Spaln, 
It is alſo found in the waters, Im- 
with fed alt, but very feldom in fountains of hot me⸗ 
miged with forme ſalts 
6 the Syſtem of CHy- 
"That called the Roman alum has 
able to any other, This le — op 

obably 


the leaſt Impaly (ts qualities, 6 other Kinds of alum 
F. Hor ® 
f pure, does not hüllt 


rtlon of vitriolle (al 


ammoniac, renders It unfit for ſome purpoſes, The alum, made 


by adding a portion'of clay to the liquor, vt the beginning of the 

bolling, he conſiders as equal, If not ſuperior, to Roman alum, 

He informs us alſo, that a kind of alum ſome time ago began to 

be manufactured at N —— which was _ in quality to the 
, 


Roman alum. On a chymic alum, he found lt 


analyſis of 
mixed with cobalt. 


This ſalt Is extremely uſeful in the art of dyeing z as by means of 


It a great number of colours are fixed and rendered permanent 
upon cloth, which otherwiſe would either not adhere in any degre 
In what manner this 1s nccomplithed 
we are very ignorant, It conſtitutes the baſis of agent which 
2 conſiſt of the earth of alum 11 and tinged 
or the purpoſe, In the preparation of Pruſſian blue, it prevents 
the baſis of martial vitriol, which is ſoluble in acids, from being 
precipitated by the ſuperfluous alkali r in the preparation 
of that pigment z that is, the alkall which is not ſaturated 
the colouring matter, As this baſis adheres more ſtrongly than 
the clay to the vltrlolle acid, and would form a n by the mix- 
ture of its yellowneſs; the white earth of alum likewiſe, accordin 
to its quantity, dilutes the darker colours, eyen black itſelf, an 
produces an infinite number of ſhades, It is alſo of uſe in the makin 
of candles ; for being mixed with the tallow, It — it a hardneſs 
ood ſufficiently 
ſoaked in a ſolution of alum does not eaſily take fire, and the ſame 
is true of paper impregyated with it; which for that reaſon is 


very properly employed in preſerying gun-powdetg,as it alſo ex- 
44. the * 4 ure + the ry Pap 1 with alum is 
ilverin 


uſeful in whitening filver, 8 Nals without heat. 
Alum is alſo of uſe 4 tanning, wherg it affiſts in reſtoring the 
eoheſion of the ſkins almoſt entirely deſtroyed by the lime. Vint- 


ners fine down their wines, &c. with alum ; fiſhers uſe it to dry 


- codfiſh with; and bakers have mixed it with the flour to make 


their bread compact und white : to this laſt uſe of it great objec- 
tions ore quod made, but unjuſtly, for it is entirely innocent, and 
ſeldom uſed, 


i tnedicine it is of conſiderable uſe as an aſtringent and tonic, 


- 


alum dried by fire, & freed 


It is reckoned particularly ſerviceable for reſtraining hemorrha 


und immoderate ſecretions from the blood ; but leſs oper my 
teſtinal fluxes. In violent „. may be 


ven in doſes 


or 20 grains, and repeated every hour or half hour till the 


of 1 
bleeding abates ; in other caſes, ſinaller doſes are more adviſeablez 
Arge ones being apt to nauſeate the ſtomach, and occaſion violent 
© conſtipations of the bowels, It is uſed alſo externally, in aſtringent 
and repellent lotions and collyria, Burnt yk | en internally, 


has been highly extolled { es of colic, nſtances, when 
taken to the extent of a ſeruple for a doſe, It has been Ald gently 
to move the belly, and give very great relief from the ſevere pain, 
Its officinal preparations are, for external uſe, pu/vir flypticur and 


* aqua /iyptica z for external dpplications, the aqua aluminit and coa- 


tulum aluminit and alumen y/lum ; which laft is no other than the 
| the watery 2 which, like 


In quantities for (als, 


by | along the coaſts of the Black Sea, 


other ſalts, It always retaltis in its cryſtalline form. By this 

of its water it — ſharper, ſo us to act as u Night 2 
and it |s chiefly with this Intentton that it ls employed In medicine, 
being very rarely taken internally, 

ALUM miner are ſald to have been firſt found in Italy In the 
year 1460 and in 1506 king Henry VII. made a mon olizing 
grant of this commodity to Auguſtine Chigl, a merchant of Slennd 

n the year 1608 the manufacture of alum was firſt invented and 
ſucceſſively practiſed in 1 — meeting with great encourage. 
ment in Vorkihire, where It was firſt made, from Lon 1515 
and other gentlemen of that county. King James I, 1 advice of 
his miniltry, aſſumed the monopoly of it to himſelf, and therefore 
prohibited the Importation of — * alum y and in 1685 the in. 
_ of It was further prohibited by the proelimation of 

1. | 


harle | 
AtUM- works, places where aliim la prepared and manufadty 
hey differ from alum-miner, as in — 
* an artifielal alum, and in the latter natural alum, g produced, 
AMALGAMA, of AMALOAM, [1 ehymiltry, a mals of mer. 
ery, united and Incorporated with a witch For the metals with 
10 J. N is amaſgamated, ſee the B VS TEN, Part, III. Chup, 


The word amnlfamd ls applied to the al/nys of metillle meti); 
with mereury, which is capable of belng 4lloyed more of leſs eaſily 
with almoſt all metallic ſubſtances. The wmdalgama of mercury 
with lead is a ſoft, frlable ſubſtance, of u ver colour, 


AMALQAMATION, the operation of making amaſgam, 
of mixing mereury With any metal. For the eombin@ion of vie 
metal with another, It Is generally ſumtelent that onviof them by 
In a fate of Aluidity, Mereury belng always fluid, & therefore 
eapable of amalgamation with other metals without hat j Hever- 
thelefs, heat con 1 facilitates the operation, Bee the Hy He 
of Cuy ray, Part III. Chap, IJ, Beet, V. 


'To amalgamate without heat requires nothing mers than rh. 
bing Ye two metals = 7 ths u mortar 4 but the rtals ts by 
united with the mereury ſhould be previouſly diyld 
thin plates of grains, When heat le fed (which Is aways mo 
effectual, and with ſome metals IndifÞenſably necefſhry) the murcury 
ſhould be heated till it begins to (moke, and the gralgs of metal 
made red-hot before they are thrown Into It, If It be geld of (ilver, 
it ls (uMelent to fiir the fuld with an Iron rod for d fittle while, 
and then throw it Into a veſſel filled with water, "T's amolyan 
is uſed for gilding or fllvering on copper, which le aft{wards ox» 

ſed to a degree of heat ſuficient to evaporate the merchry, Anal» 

mation with lead or tin is effected by pouring an equal welght 
of mercury into either of theſe metals In a ſtate of fuflon, and 
ſtirring with an iron rod. Copper amalyamates 4 dilli- 


culty, and iron not at all, | 
AMAUROSIS, « deprivation of ſight 4 the eye renpining (air, 
and ſeemingly unaffocted. ure Is the ſarne with what the 
Latins more _ call gutta ſerena, For a deſcription of its 
ſeveral degrees, and the moſt approved methods of treatment, (ve 
the Syſtem of Mxpicing, Genus LXIII. 4% | 
AMAZONs, in antiquity, a nation of female X who 


founded an empire in Aſia Minor, upon the River 'Thermodoon, 
"hey ure ſaid to have formed 
a ſtate out of which men were excluded. What commerce they 
had with that ſex was only with A they kjllkd all theilt 
male children; and they cut off the right breaſts of fieir females, 
to make them more fit for the combat. Froq whic 
ſtance it is, that they are ſuppoſed to take Mic 
the privative &, and dab, mamma, * breaſt,” 

he Amazons are repreſented as being armed with bows and 
arrows, with javelins, and alſo with an axe of a parſcular con- 
ſtruktion, which was denominated the axe of the! Amazons. 


Jaſt circum- 
viz. from 


According to the elder Pliny, this axe was invented by Penthiſilea, 
one of theit queens. On many ancient medals are entations 
of the Amazons, armed with theſe axes. They arthlſo ſaid to 
have had bucklety in the ſhape of a half-moon. 

That at any period there ſhould have been o, with- 
out the aſſiſtance of men, built cities and governed , raiſed 


armies and commanded them, adminiſte ublic fairs, and 
extended their dominion by arms, is undoubtedly fo coqtrary to all 
that we have ſeen and known of human affairs, as to appear in 2 
wy great degree incredible z but that women may dave exiſted 
ſufficiently robuſt and ſufficiently courageous to have engaged in 
warlike enterprizes, and even to have been ſucceſsful in then, is 
«certainly not impoſſible, however contrary to the courſ: 

things. In ſupport of this ſide of the queſtion, it may be urgech 
that women who have been early trained to warlike exerciſes, t“ 
hunting, and to an hard and laborious mode of living, may be render- 
ed more ſtrong, and capable of more vigorous exertions, than men 
who have led indolent, delicate, and luxurious lives, and who have 
ſeldom been expoſed even to the inclemencies of tht weather: 
The limbs of women, us well as of men are ſtrengthened and 
rendered more robuſt by frequent and laborious exerciſe. A 
nation of women, therefore, brought up and diſciplined as the 
ancient Amavons are repreſented to have been, would be ſuperior 


to an equal number of effeminate men] though they night de 
much Inferlor to an equal number of hardy men trained up and 


That 


Int vory . 
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That much of what is ſaid of the Amanons is. fabulous, there 
«an be no reaſonablegloubt 3 but it does mot therefore follow 
that the whole is without ſoundition; The ancient medals and 
monuments on which they are repreſented are very numerous, as 
are alſo the teſtimonies of ancient writers. le ſous not rational 
to ſuppoſe that all this originated In fiction, though It may be 
much blended with it. The Abbe Guyon ſpeaks of the hiſtory 
of the Amazons as having been regarded by many perſons as fu- 
bulous, * rather from prjudc thun from any real and ſolld ex. 
amination !“ and it muſt be acknowledged, that the arguments in 
favour of thelr exiſtence, from anelent hiſtory, und from anelent 
monuments, are extremely powerful, Ihe ſeems to be, that 
truth and fRtion have been blended in the narrations concerning 
theſe anelent heroines. Inſtunges of heroifin in women have be- 
caſonally oceurred in modern times, ſomewhat —_— that of 
the ancient Amazons, The times and the manners of chivalry in 
partieulary b bringing great enterprises, bold adventures, and 
extray ant ee ito faſhion, Inſpired the women wich the 
{ane taſte. The women, in conſequence of the prevailing paſſſ en 
were now ſeen in the middle of camps and of armies. bh uit 
the ſoft and tender inclinations, and the delicate offices of t ol own 
ſex, for the tolls and the tollſbme cecupations of ours Durin 
the eruſadesy animated by the double enthuſlalm of religion and © 
valoury they often performed the moſt romuntie * j bbtalhed 
idulyencles on the field of battle, and died with arms In thelt 
hands, by the fide of thelt lovers ur of thelr huſbands, 

in Kurope, the women attacked and defended fortifications 4 

\neoſfes evmmanded thelr armies, ant! obtained victories, Buch 
44 the celebrated Joun de Montfort, diſputing fur her duchy of 
Bretagne and Hghting herſelf, Such whs that (Mill more celefira= 
tail Margaret of Anjou an ative and 9 general and ſoldler, 
whoſe uu ſupported a long time a frebls huſband 3 which 
taught him to — 1 ¹ which replaced him upen the throne j 
which twiee relieved him from priſon 4 and, opprefſkd by fortune 
(nd by rebels, Which did nut bend Till afier (he had decided In pers 
ſun twelve batylon, 

The warlike (plrit among the women, conſiſtent with ages of 
barbariſmy when every my Iv [Impetuous becauſe nothing le 
fixed, when all excoſy Is the excoſy of force, 4 — in 
bene upwards of 400 years, ſhowing |t(v)f from time to time, 

ways In the middle of convulſions, or on the eve of great ro- 
volutions, Hut there wore wras and countries In which that ſpirit 
22 with particular luſtre, Such were the diſplays it made in 
the 15th and 16th centuries In Hungary, and In the Hands of the 
_ pelogo and the Mediterranean, When they were invuded by 

Turks, 

Among the ſtriking lnſlanees of Amazonian conduct in modern 
ladies, may be montſoned that of Jane of Belville, widow of 
Moni. de Cliſſon, who was beheaded at Paris In the yonr 1343, 
on ſuſpicion of carrying on « man yg with England and 
the Count do Montfort, Thie lady, filled with grief for the 
death of her late huſband, and exaſperated nt the Ill treatment 
which ſhe conſidered him as having received, ſent off 4 her fon 
veretly to London z and when her apprehenſions were removed 
with reſpect to him, ſhoe fold her jewels, fitted out three ſhips, 
and put to fea to revenge the death of her huſband upon all the 
French with whom ſhe ſhould meet, "This new corſalr made 
ſeveral deſcents upon Normandy, where ſhe ſtormed caſtles ; and 
the inhabitants of that province were ſpectators more than once, 
whilſt their villages were all on a blaze, of one of the fineſt women 
in Europe, with a ſword in one hand and a torch in the other, 
urging the carnage, and eyeing with pleaſure all the horrors of 
war,” 

In the year 1590, the ue party obtained ſome troops from 
the king of Spain. Upon 2 their being diſembarked, Barri 
de dt. Aunen, Henry IV's governor of Lucate, ſet out to com- 
municate a ſcheme to the Duke de Montmorenci, commander in 
that — He was taken in his way by ſome of the troops of 

eague, who were upon their march with the Spaniards 

towards Leucate, They were perſuaded, that by thus having the 
governor in their hands the gates of that place would be immedi- 
ately opened to them, or at leaſt would not hold out long · But 
Conſtantia de Cecilli, his wife, aſter having aſſembled the garriſon, 
put herſelf (6 reſolutely at their head, pike in hand, that ſhe in- 
ſpired the weakeſt with courage ; und the beſiegers were repulſed 
wherever they preſented themſelves. Shame and their great loſs 
having rendered them deſperate, they ſent a meſſage to this cou- 
rageous Wotnan, acquainting her, that if ſhe continued to defend 
herſelf they would hang her huſband. She replied, with tears in her 
eyes, 1 have riches in abundance g I have offered them, and 1 
do ſtill offer them, for his ranſom 4 but I would not ignominioufl 
— a life which he would reproach me with, and whic 

would be aſhamed to enjoy. I will not diſhonour him by 
treaſon againſt my king « The befiegers havi 
made a freſh attack without ſucceſs, put her huſband to death, 
raiſed.the ſiege. Henry IV. afterwards ſent to this lady the brevet 
of 2 of Leucate, with the reverſion for her ſon, 

he famous Maid of Orleans, alſo, is an example known to 


v v N % 
his ide, She ſont ſeveral Spaniſh priſoners of het taking to 

arſhal Feuquiers z and what [s not a little extraordinary, this 
Amazon at home was all affability and ſweetneſs, and gave herſelf 
up to reading and acts of piety, . 
Dr. Johnſon ſeems to have given ſome credit to the accounts 
which have been tranſmitted down to us concerning the oncient 
Amazons : and he has endeavoured to ſhow, that we ought not 
haſtily to reſect anelent hiſtorical narra'ions Becuuſe they contain 
facts repugnant to modern manners, and exhibit ſcenes to which 
nothing now occurring bears a reſemblance. 4 Of what we know 
not (ſays he) we can onl Judge by what we know. Every no- 
velty appears more rrul as It I more remote from any thing 
with which experience or teſtimony have hitherto acquainted us 
andy it yore farther, beyond the notions that wo have been ge- 
euſtomed to form, It becomes at laſt Incredible, We ſeldom eons 
ſider, that human knowledge Is very narrow 4 that national man- 
ners are formed by chance j that uncommon eonjunetures of eauſen 
produce rare effects ar that What is Impoſſibly at one time of 
place may yt happen In another, It is always eallet to deny than 
to enquire, To refuſe credit confers for « moment an appearatiee 
of ſuperiority when way little mind is tempted to aſfume; when 
it may be palned fo cheaply as by withdrawing attention from evl-⸗ 
dence, ind deelining the fatigue of comparing probabllities. Many 
felations of travellers have been lighted as fabulous, till more 
frequent voyages have confirmed their veracity ; and It may ten- 
aby be Inagined, that many ane lent hiſtorians are whjuſtly 
ſuſpect» of falſhood, becauſe our own times afford nothing that 
reſembles what they tell, Few narratives will elther ta men of 
women appear more Ineredible than the hiſtories of the A OSO 
of female nations, of whoſe conſtitution It was the effential s 
fundamental law, to exclude men from all JO either of 
public affairs or domeſtie buflneft yz where female armies marched 
under female eaptalne, female farmers gathered the harveſt, female 

reners danced together, and female wits diverted one another, 

ot ſeveral ſages of antiquity have tranſmitted accounts of the 
Amazons of Cauſleus 4 and of the Amayons of America, wha 
have given thelr name to the greateſt rlver in the world, Condas 
mine lately found ſuch memorials as can be expected among 
erratle and unlettered nations, where events are recorded only by 
tradition, and new ſwarms fottling in the country from timo ta 
time, confuſe and efface all traces of former times.“ 

No author has taken ſo much pains * this ſubJet as Dr, 
Petit, Nut, In the courſe of his work, he has given It as hls 
opinion, that there le great diMeulty in 1 the women even 
at preſent 1 they are unarmed and unpractiſed in the art of 
war, Aſter all his elaborate enquiries and diſcuſſions, therefore, 
this learned writer might probably think, that it is not an evil of 
the firſt magnitude that the race of Amazons now ceaſes to exiſt, 

Rouſſeau ſays, „ The empire of the woman is an empire of 
ſoftneſs, of addreſs, of complacency, Her commands are careſles, 
her menaces are tears,” But the empire of the Amazons was 
certainly an empire of a very different kind, Upon the whole, 
we may conelude with Dr. Johnſon : * The character of the an- 
cient Amazons was rather terrible than _ The hand could 
not he yery delicate that was only employed in drawing the bow, 
and brandiſhing the battle - aue. Their power was maintained by 
cruelty, their courage was deformed by ferocity j and their example 
on that men and women live beſt together.“ 

AMBASSADOR, or EMBASSADOR, & public miniſter ſent 
from one ſovereign prince, as a repreſentative of his perſon, to 
another. Ambaſſadors are either ordinary or extraordinary, Am- 
baſſador in ordinary, is he who conſtantly reſides in the court of 
another-prince, to maintain a good un ding, and look to the 
intereſt of his maſter. Till about two hundred ago, am- 
baſſadors in ordinary were not heard of: all, till then, were am- 
baffadors extraoydinary ; that is, ſuch as are ſent on ſome particular 
occaſion, and who tetire as ſoon as the affair is diſpatched. By the 
law of nations, none under the quality of a ſovereign prince can 
ſend or receive an ambaſſador. By the civil law, the moveable 
goods of an ambaſſador, which are accounted an acceſſion to his 


perſon, 7. —. ſeized on, neither as a pledge, nor for 1 
of a debt, nor by order or execution — £6 y the 
king's of ſtate's leave where he reſides, as ſome conceive ; for al 
actions ht to be far from an ambaſſador, as well that which 


toucheth hiv neceſſaries as his perſon, Nor can any of the am- 
regiſtered in the ſecretaries of 


bo gh oy — ſervants that are 

(ta ce be arreſted in perſons or goods ; if they are, the — 
ſhall be void ; the parties ſueing out and executing it ſhall 

ſuffe liable to ſuch penalties and corporal puniſhment as 

the lord c 


cellor or either of the chief juſtices ſhall think fit to 
inſlict. Yet ambaſſadors cannot be defended when they commit any 
thing * that ſtate, or the perſon of the prince, with whom 
they reſide z and if they are guilty of — felony, & c. or any 
other crime ngainſt the law of nations, they loſe the privilege of an 
* and may be ſubje& to puniſhment as private aliens, 
BER „ folid, hard, ſemipellucid, bitu- 


A in natural hiſtor 
minous ſubſtance of « 1 nature, of uſe in medicine and in 


been of great repute in the world 
from the earlieſt times. Many 


before Chriſt it was in eſteem 


every reader, k 
| "Ihe Abbe Arnaud, in his memoirs, of « Counteſs of 
bt, Balmont, who uſed to take the field 42 


as 6 eine; and Plato, Atiftotle, Herodotus, 92 
nd, and fight (FB have commended the 


its virtues, In the times © 
Romans 


AMB 


P.omans it became in high eſtimation as a gem and in the luxu- 
rious reign of Nero, immenſe quantities of it were brought to 
Rome, and uſed for ornamenting works of various kinds. The 
moſt remarkable property of this ſubſtance is, that, when rubbed, 
it draws or attracts other bodies to itz and this it is obſerved it 
does, even to thoſe ſubſtances which the ancients — it had 
an antipathy to z as oily bodies, drops of water, human ſweat, &c. 
Add, that by friction it is brought to yield light pretty copiouſly 
in the dark whence it is reckoned among the native phoſphori. 

From waeurpev, the Greek name for amber, is derived the term 
Elettritity, which is now very extenſively applied not only to 
the power of attracting light bodies inherent in amber, but to other 
far powers, and their various effects, in whatever bodies they 
reſide, or to whatever bodies they may be communicated. gee 
the Srsrku, Part. I. Sect. II. 

Amber aſſumes all figures in the ground; that of a pear, an al- 
mond, a pea, &c. Within ſome pieces, leaves, inſects, &c. have 
likewiſe — found included ; which ſeems to indicate, either that 
the amber was originally in u fluid ſtate, or that having been ex- 
poſed to the ſun, it was once ſoftened, and rendered ſuſceptible 
of the leaves, inſecls, &c. which came in its way, Ihe latter of 
theſe ſuppoſitions ſeems the more agreenble to the phenomenon, 
becauſe thoſe inſets, &c. are never found in the centre of the 
pieces of amber, but always neut the ſurface, It is obſery 
the inhabitants of thoſe places where amber is produced, that all 
onimals, whether terreltrlal, aerial, or aquatic, are extremely fon 
of it; and that pieces of it are * yr ound in their excrements: 
'The bodies of inſects, Found buried in amber, are viewed with ad- 
mirtion by all the world z but of the moſt remarkable of theſe, 
many are to be ſuſpedted as counterfeits; the great price at whit 
beatltifill ſpechmens of this kind (ell; having tetnpted ingenious 
cheats t6 Itroduce animal bodies in ſuch artful manners into ſeeth- 
liigly whole pleces of ambet, that It ls not eaſy to detect the fraud, 
Of thoſe infects which have — origitally Ine loſrq IH amber, ſome 
ure plainly feen to haye — Wed hard for thelt liberty, und even 
ts have left thelr Ninbs behind then in the attempt j it belhg no 
unuſual thing to lee, TH & als of amber that eiitalis & Hou 
beetle, the mel wanting one or perhaps t / of ts legs an 
thofe fl $ left in * | neee; HEarer that part of the mals from 
which | has travelled, This Altes Way deeouHt qo the eonon 

eelds11t of finding legs 1 of Ales, without the Feſt of! al 
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rtanner ta be an an duct fart of ey ar WAX 
by a ſpecies of large ants 11 by Wand Fe rufa, 
ants, dur author Informs us, lahabit the ol nc fareſls, where 
they ſometimes form hills about fix feet in diameter 4 and it is 


enerally in theſe ancient foreſts, or in 1 where they have m 
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zen, that foſfile amber is found, 'Phis ſubſtance is not ſo hard as 
that which is taken up in the ſea at Pr ulſla, and which is well known 
to naturaliſts, It has the conſiſtgnce of honey, or of half-melted 
wax but it is of a yellow colour, like common amber j it gives 
the ſame produft by chymical analyſis, and it hardens like the other 
when it is ſuffered to remain ſome time in a ſolution of common 
ſalt. This accounts for the inſeQs that are ſo often found incloſed 
in it. Among theſe jnſects ants are always the moſt prevailing z 
which tends farther, M. Girtanner thinks, to the confirmation of 
this hypotheſis, Amber then, in his opinion, is nothing but « 
vegetable oil rendered concrete by the acid of ants, juſt as wax is 
nothing but an oil hardened by the acid of bees j a fact inconteſ- 
thy proved, we are told, ſince M. Metherie has been able to 
make artificial wax by mixing oil of olives with the nitrous acid, 
and which wax is not to be diſtinguiſhed from the natural, 
Syſtem of CaymisTay, Part, IV. Chap. I. Sect. 3. 
There are ſeveral indications which diſcover where amber is to 
be found. The ſurface of the earth is there coyered with a foſt 
ſcaly ſtone ; and vitriol in particular always abounds there, which 


is ſometimes found white, ſometimes reduced into a mattet, (it, 
melted glaſs, and ſometimes figured like petrified wood. Amber 


of the fineſt kind has been found in England. It is frequeyy)y 
thrown on the ſhores of Yorkſhire, and many other places, and 
found even in our clay-pits: the pits dug for tile clay, between 
Tyburn and Kenſington gravel-pits, and that behind St. George's 
Hoſpital, at 2 corner, have afforded fine ſpecimens, 
Poland, Sileſia, and Bohemia, are famous for the amber dug u 
there at this time, 2 affords great quantities of amber, 4 
well dug up from the bowels of the earth, as toſſed about on the 
ſhores of the ſeas and rivers there. Saxony, Miſnia, and Swede 
and many other places in this tract of — abound with it. 
Denmark has afforded, at different times, ſeveral quantities of fogi|, 
amber z and the ſhores of the Baltic abound with it. But the 
countries lying on the Baltic afford it in the greateſt abundance of 
all ; and of theſe the moſt plentiful country is Pruſſia, and the next 
is Pomerania. Pruſſia was, as early as the times of Theodoric 
the Goth, famous for amber; for this ſubſtance coming into great 
repute with this 1 ſome natives of Pruſſia, who were about 
his court, offered their ſervice to go to their own country, where 
that ſubſtance, they ſaid, was produced, and bring back great 
ſtores of it, They accordingly did ſo z and from this time Pruſſa 
had the honour to be called the country of amber, inſtend of Italy, 
which had befote undeſervedly that title. This article alone brings 
bis Pruſſian Majeſty a revetive of 26,000 dollars annually, 1 he 
amber of Pruſfla is not only found on the ſea coaſts, but in dip. 
ing j and though that of Pomerania is generally brought from t 
ores, pe the people who dig, on different occaſions, In the very 
heart of t 4 / at times find amber. Amber has a Cubaerid 
reſinous taſks, an ft rant aromatle ſmell; eſpecially when dif. 
ſolved; It differs from the oye bituminous ſubſtances In this, that 
It yields by diſtillation 4 volatile geld falt, which none of the others 
dv * 1 it affords the _ Ft f fineiples us them, vis. 
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oft 8 ambergriſe which is brought ta England comes from 
the Bahama Iſlands, from Providence, &c, where it is found on 
the coaſt, It is alſo ſometimes found in the abdomen of whales by 
the whale fiſhermen, always in lumps of various ſhapes and ſizes, 
weighing from half an ounce to an hundred and more pounds. I he 
piece Which the Dutch Eaſt India Company bought from the king 
of Tydor — pm 182 pounds. An American Fiſherman from 
Antigua found ſome nge. about 52 leagues ſouth-eaſt from 
the Windward iſlands, a piece of ambergriſe in a whale, which 
weighed about 1 35 unde, and fold for 500l. ſterling. I her? 
have been many different opinions concerning the origin of this 
ſubſtance, It has been ſuppoſed to be a foſſile bitumen or nphths, 
exuding out of the s of the earth in a fluid form, and di- 
tiling into the ſea, where it hardens and floats on the ſurface, But 
having been frequently ſound in the belly of whales, it has b) 


Sce | others been conſidered as entirely an animal ſubſtance, 


Cluſſus aſſerted it to be a phlegmatic recrement, or indurated 
indigeſtible part of the food, collected and found in the ſtomach 
of the whale, in the ſame manner as the bezoar: are ſound in the 


ſtomach of other animals, = | 
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But the moſt ſatisfactory account of the real origin of amber- 

ſe, is that given by Dr. Swediar, in the 73d volume of the 
Pr ophieal Tranſactions Art. 15. 

We are told by all writers on ambergriſe, that ſometimes claws 
and beaks of birds, feathers of birds, parts of vegetables, ſhells, 
fiſh, and bones of fiſh, are found in the middle of it, or variouſly 
mixed with it, Of a very large quantity of pieces, however, 
which the Doctor examined, he found none that contained any 
ſuch thing ; though he allows, that ſuch ſubſtances may ſome. 
times be found init z but in all the pieces of any conſiderable ſize, 
whether found on the ſea or In the whale, he conſtantly found a 
conſiderable quantity of black ſpots, which, after the moſt care- 
ſul examination, appeared to be the beaks of the Sepia Op, 
and theſe beaks, he thinks, might be the ſubſtances which_have 
hitherto been always miſtaken for claws or beaks of birds, or for. 
ſhells, The preſence of theſe beaks in ambergriſe proves evi. 
dently, that all amberyriſe containing them is, in its origin, or 
muſthave been once, of a very ſoft or liquid nature, as other 
wiſe thoſe beaks could not ſo conſtantly be Intermixed 'with/It 
throughout Its whole ſubſtance, 

Thatambergriſe is found either upon the ſea and ſea coaſt, or 
in the bowels of whales, Is a matter of fact univerſally credited, 
But it has never been examined into and determined, whether the 
ambergriſe found upon the ſea und ſea-conſt ls the ſame as that 
found in the whale, of whether they are different from one ano- 
ther} Whether that found on the ſea or ſen-conſt has ſume pro- 
fettes, of conſiſtent parts, which that found in the whale has 
not! And laſtly, Whether that found in the whale Is ſuperior of 
inferior in Its qualities oy value ty the former? Tt bs Nkewiſe a 
matter &f A * to know, whether ambergelſp de Found in 
all kinds of Wales, or uy In pri pls of them! 
Whethet It Is eonſlantly and & ways to be met with in thoſe an- 
mals? Anh, IF fy in what part of thelt body JK Js ts be feine! 

All theſe queſtions we Ant very fitlefactorily difeulfsd by DF. 
dutiſſat, According te the beſt Information that he evuld ghtailh 
fu feveral of the moſt intelligent —_ om oyed in the (pet: 
Woret| Whale Fifhery, nnd In provuring and Felling ambergrife, It 
besten that this FubAanee de firmetinies found In the belly of the 
Wale, but in that partieular per fes only Which Is called the per: 
wtf whales and Whith Rom ts deferipiion and delineation ap- 
pears n be the Je, Ae recep aH Linnel, 

The New England Athermen, according ty thelr aceguint; ha v 
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bowels amber | und, aß nat anly tarp and ſſek, hut 
as ally ennftantly leaner than others 1 fa that if we may Judge 
tum the eanſtant union af theſe twa circum Nb would 
ſeem that a 75 ealleRtion of ambergriſe In the hove af the whale 
5a ſourge of diſeaſe, and prubably ſumetimes the cauſe of its death, 
As ſoon as they hook a whale of this deſcription, torpid, ſickly, 
emaciated, or one that dues not dung on being hooked, they im- 
mediatelyeither eut up the above-mentiongd protuberance, if there 
be any, or they rip open its bowels from the orifice of the anus, 
and find the ambergriſe, ſometimes in one, ſometimes in differ. 
ent Jumps, of generally from three to twelve or more inches in 
dameter, and from one pound to "ou or thirty pounds in 
weight, at the diſtance of two, but moſt frequently of about fix 
or ſeven feet from the anus, and never higher up in the Inteſtinal 
canal ; which, according to their deſcription, is, in all probabi- 
lity, the inteſtinum ereum, hitherto miſtaken for a peculiar 
made by nature for the ſecretion and collection of this ſingular 
lubMance, That the part they cut open to come at the amber- 
priſe is no other than the inteſtinal canal is certain, becauſe they 
conſtantly * their inciſion at the anus, and find the cavity 
every where filled with the faxces of the whale, which from 
tkcir colour and ſmell it is impoſſible for them to miſtake, The 
*mbergriſe found in the inteſtinal canal is not ſohard as that which 
'» ſound on the ſca or ſea-coaſt, but ſoon grows hard in the air 
when firſt taken out it has _— ſame colour, and the ſame 
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of the whale has; but on expoſing it to the air, it by degrees not 
only 2 greyiſh, and its ſurface is covered with a greyiſh duſt 
like old chocolate, but it alſo loſes its diſagreeable ſmell, and, 
when kept for a certain length of time, acquires the peculiar 
odour which is ſo agreeable to moſt people. 

The gentlemen the Doctor converſed with confeſſed, that if 
they knew not from experience that ambergriſe thus found will in 
time acquire the above-mentioned qualities, they would by no 
means be able to diſtinguiſh ambergriſe from hard indurated feces. 
This is ſo true, that whenever a whale voids its feces upon being 
hooked, they look carefully to ſee if they cannot diſcover amo 
the more liquid excrements (of which the whale diſcharges ſeve- 
ral barrels) ſome pieces floating on the ſea, of a more compact 
ſubſtance than the reſt ; theſe they take up and waſh, knowing 
them to be ambergriſe, | 
It is known, that the Sepia octopodla, or cuttle-fiſh, is the 
conſtant and natural food of the ſpermacet| whale, or Phyſeter 
macrucephalus. Of this the fiſhers are ſo well perſuaded, that 
whenever they diſcover any recent relies of it 1 on the 
ſea, they conclude that a whale of this kind la, or has been, in that 
part, Another elreumſtanee which corroborates the fact le, that 
the ſpermacet| whale, vn being hooked, generally vomit up ſome 
remains of the Sepia, Hente It Is eaſy to account for the many 
beaks, ot pleces of benke, of the Sepia foiind In all amber 

riſe; The benk of the Sepla Is 4 black wy ſubſtance; af 

erefore paſſes indigeſted through the Anmach into the Inteſting 
anal, whete It Is mixed with the rest after which It Is elther 
evacuated with them, ve If theſe latter be pretetnaturalſy retalnet 
forms concretions with theth, Whith tender the ana Nek an 
epi, «Hd produce un obipation; WHICH eh ether TH an ab= 
feels of the abdomen; as has been Frequently abet ved; of bes 
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Fier attempts: is man (i by heen well aher ved] eau 
as ance accampliſh all his defires, he would be a miſerable crea- 
1 fur the chief pleaſure of this life is ta wiſh and defire, 

pun this account, every prince who aſpires to be deſputſa, aſpires 
ta die of wearineſs, Searching every kingdom for the man who has 
the leaſt comfort in life, Where is he to be fuund? In the royal pa- 
lace, What! his majeſty? Yes; eſpecially if he be deſpotic.” 

AMEN, nx ignifies rue, faithful, certain, It is made uſe 
of likewiſe to affirm any thing, and was a ſort of affirmation uſed 
often by our Saviour : Ajuny, Awny Mare vin be, Verily, verily, 
ſoy unte you. Laſtly, it Is underſtood as expreſſing a wiſh ; as 
men, $4 be it, Numb. v. 22. or an affirmation, Amen, yet [ be- 


lieve it, 1 Cor. xiv. 16. The Hebrews and the five books of 
Pſalms conclude, according to their way of diſtributing them, with 
the words amen, amen ; which the Septuagint have tranſlated 
ö youre ; and the Latins fiat, fiat, that ir, Let it be done. 

AMENDMENT gf Bill: in Parliament, means ſome altera- 
tion made in the original uraught, and we read of amendment, of 
amendments, amendments or returns of repreſentatives, &c, Seo 
PARLIAMENT. In caſes of wrong returns, ſo ed by the 
committee of privileges and elections, and voted by the Houſe 
of Commons, it is uſally ordered that the returns be amended by 
the returning officer, according to the directions of the houſe, 
without Mulng a new writ, Amendments ought oo to be in 


that houſe from whence the thing to be amended originally pro- 


ceeded, though the directions for the amendments came from the 
other houſe, Hakew, Mann. of Paſſing Bills, 
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AMERCEMENT, or AMERCIAMENT, in law, & pecuniary 
— impoſed upon offenders, at the diſcretion of the court ; 
requently alſo called mi/ericordia, There is this ſtated differ- 


- ence between fines and amercements ; that fines are puniſhments 


certain and determined by ſome ſtatutes ; but amercements are 
arbitrary Impoſitions, proportioned to the fault and wholly at the 
my the court, 

AMETHYST, a tranſparent gem of a purple colour, which 
ſeems compoſed of a ſtrony blue and a deep red ; and, according 
as elther of thoſe prevails, affording different tinges of purple, 
ſometimes approaching to violet, and ſometimes even fading to a 
pale roſe colour, "Though the _ 0 my of a purple 
colour, It Is nevertheleſs ſometlmes found naturally colourleſs, 
and way at any time be eaſily made ſo by putting It Into the fire 
in which pellueld or colourleſs (late, It ſv reſembles the dlamond, 
that Its want of hardneſs ſeems the only way of diſtinguiſhing It. 
The amethyſt is ſcarce Inferlor to ny of the gems in the beauty 
of Its colour 4 and in Its pureſt ſtate Is of the ſame hardneſs, and 
at leaſt of an equal value, with the ruby and ſapphire. It Is 
found of various fizes, from the bigneſs of a ſmall vetch, to an 
inch and an half in diameter, and often to much more than that 
in length. Its ſhape is extremely various, and ſumetimes roundiſh, 
ſometimes oblong, and at others flatted, at lenſt on one ſide; but 
its moſt common appearance is in a cryſtalliform figure, conſiſt- 
ing of a thick column, compoſed of four planes, and terminated 


by a flat and ſhort pyramid, of the ſame number of ſides; or elſe, 


of a thinner and longer hexangular column ; and ſumetimes of a 
long pyramid, without any column. It makes the gayeſt figure in 
the laſt of theſe ſtates, but is hardeſt and moſt valuable in the 
roundiſh and pebble-like form. The amethyſt is found in the Laſt 
and Weſt Indies, and in ſeveral parts of Europe; the oriental 
ones, at leaſt ſome of the finer ſpecimens, being ſo hard and 
bright as to equal any of the coloured gems in value. However, 
by far the greater number of amethyſts fall infinitely ſhort of theſe ; 
as all the European ones, and not a few of thoſe brought from the 
Eaſt and Weſt Indies, are very little harder than common cryſtal, 
AMIANTHUS, or EARTU-FTAX, a fibrous, flexile, elaſ- 
tic, mineral ſubſtance, conſiſting of ſhort, abrupt, and interwoven 
filaments, It is found in Germany, in the ſtrata of iron ore, 
ſometimes forming veins of an inch diameter. Its fibres are (v 
flexible that cloth has been made of them, and the ſhorter fila- 
ments that ſeparate in the waſhing of the ſtone may be made into 
paper in the common manner, For the method of its preparation 
or manufacture into cloth, ſee As ESTOS. See further the 
Syſtem of CyyMmisTRy, Part II. Chap. III. 
AMMONIAC, a concrete, gummy, reſinous juice, brought 
from the Eaſt Indies, uſually in large maſſes, compoſed of little 
lumps or tears, of a milky colour, but ſoon changing, upon be- 
ing expoſed to the air, of a yellowiſh hue, We have no certain 
account of the plant which affords this juice ; the ſceds uſually 
found among the tears reſemble thoſe of the umbelliferous claſs, 
It has been, however, alledged, and not without ſome degreb of 
probability, that It is an exudation from a ſpecies of the — 
another ſpecies of which produces the aſafortida, The plant 
— It is ſald to grow in Nubla, Abyſlinla, nnd the interior 
arts of Egypt. It is brought to the weſtern part Eg from 
gypt, and to England from the Red Sen, T ſome of the ſhips 
belonging to the aſt India —_— trading to thoſe parts, 
Such tenrs as are large, dry, free from little ſtones, ſeeds, or othet 
impurities, ſhould be picked out, and preferred for Internal uſe : 
the coarſer kind de purified by ſolution and colature, and then 


AMP 


the ſhopi is red a ſolution of It In pennyroyall water 
from of „4 lac ummoniaci. 7 "$4 Mat ed 
in the ſquill pills, For the method of — the Amma, 
niac or volatile Alkali, ſee the Syſtem of CMYMISTAV, Part [ 
Chap. IV. Seck. II. f 
Sal AMMONIAC) A volatile ſalt, of which there are two kinds 
ancient and modern. The ancient ſort, deſcribed by Pliny and 
Dioſcorides, was a native ſalt, generated in thoſe large inns of 


ple of Jupiter Ammon, uſed to lodge: who, in thoſe party, tra. 
velling upon camels, and thoſe creatures when In Cyrene, g pro. 
vince of Egypt, where that celebrated temple ſtood, uriniy in 
the ſtables, or (ſay ſome) In the parched ſands, out of this urlhe 
which de remarkably ſtrong, aroſe a kind of ſalt, denominate] 
ſometimes (from the temple) Ammoniae, and ſometimes (rum ty 
country 9 Since the cellatiun of theſe pl! rimages, ng 
more of this ſalt Is produced there g and, from thi deficiency, 
ſome ſuſpe&t there never was any ſuch thing, But this ſuſpievn 
is removed, by the large quantities of a ſalt, nearly of the (ime 
nature, thrown out by Mount AEtna. The characters of the an. 
cient ſal ammonlae are, that It coole water, turns aqua fortls Into 
aqua regia, and conſequently difſulves gold, For the various me. 
mods by which the S/ Ammoniac Is produced, ſee the Syltem of 
CuymisTRY, Part I. Chap. V. $c&t. IV. Art. II. 

AMNIOS, or AMx1vN, in anatomy, the innermoſt mem. 
brane wherewith the teetus in the womb is immediately invelteg, 
The amnios is a white, ſott, thin, tranſparent membrane; mak. 
ing part of the ſecundine, and lying under the chorion. See the 
Syſtem of Mtbw1iykkyY, Part I. Sea. VI. 

The exiſtence of the ei in human ſubjeQs is queſtioned; 
but the amnios is found in all animals, both viviparous and OVipa» 


rous, . Dr. Hunter ſays, that the amnics, viewed in the micro. 
cope, appears to have blood veſiels, but that they are really lym. 
| hatics, It contains a limpid liquor,like a thin jelly-broth; which, 
| — the ſtomach of the foetus is always found full of it, is 
| ſuppoſed to be, the matter of its nouriſhment, But authors differ 

widely as to the quantity and quality of the liquor of the amniz;, 

AMOM UM, Ginger : a genus of the Monogynia order, be. 
longing to the Munandria claſs of plants, 

Tus dried roots uf ginger are of great uſe in the kitchen, 3 
well as in medicine. They furniſh a conſiderable export trom 
ſome of the American iſlands, I he green roots, preſerved as a 
ſweet meat, are preterable to every other kind. "The Indians mix 
them with their rice, which is their common food, to correct in 
natural inſipidity. "This ſpice, mixed with others, gives the di. 
es ſeaſoned with it a ſtrong taſte, which is extreme! diſagrecable 
to ſtrangers. Ginger is a very uſetul ſpice, in ner Aatulent co- 
lies, and in laxity and debility ot the inteſtines ; it dues tt 
heat ſo much as thoſe of the pepper Kind, but its effects ire 
much more durable. The cardamoms and grains of paradiſ 
have the ſame m.dicinal qualities with ginger. In Jamaica, 
the common people empluy It in baths aud fomentations with 

good ſucceſs, in complaints of the viſcera, in pleurilies, and in 
Pac and continued tevers, 


AMOS, or the Prophecy of Amos, a canonical book of the 

Id Teſtament. This prophet buldly remonſtrates againit the 
crying fins that prevailed among the Iraclites ; and reproves the 
people of Judah for thelr ſenſuality and Injuſtice, He terrific 
them both with frequent threatnings, and prunounces that their 
fins will at laſt end In the ruin of Judah and Iſrael, He begins 
with denunciations of Judgment and deſtruetlon agalnſt the che. 


— Inſpiſating It; unleſs this be artfully managed, the gum -| mles of the Jews, and concludes with promiſes of _ the 
0 if, 


will loſe a conſiderable deal of its more volatile parts, "There is 
often vended in the ſhops, under the name of ſtrained gum am- 
monlacum, a compoſition of Ingredients much inferior in virtue. 
Ammonlae has a nauſeous ſweet taſte, followed by a blttter one; 
and a peculiar ſmell, ſomewhat like that of galbanum, but more 
grateful ; it ſoftens In the mouth, and grows of a whiter colour 
upon being chewed, "Thrown _- live coals, it burns away in 
flame; It js in ſome meaſure ſoluble in water and in vinegar, with 
which it aſſumes the appearance of milk ; but the reſinous part, 
amounting to about one half, ſubſides on ſtanding. Ammoniac 
is an uſeful deobſtruent, and frequently preſcribed for opening ob- 
ſtructions of the abdominal viſcera, and in hyſterical diſorders oc- 
caſioned by a deficiency of the menſtrual evacuations. It is like- 
wiſe ſuppoſed to deterge the pulmonary veſſels; and proves of con- 
ſiderable ſervice in ſome kinds of 2 where the lungs are 
oppreſſed by viſcid phlegm + in this intention a ſolution of gum 
ammoniac in vinegar of ſquills proves a medicine of great effi. 
cacy, though not a little unpleaſant. In long and obſtinate cho- 
in the inteſtines, this 


common carminatives had been uſed in vain, Ammoniac is moſt 
commodiouſly taken in the form of pills j about a ſeruple may be 
— evety night, or oftener. External it ſoftens and ripens 
1ard tumours f a ſolution of It In vinegar ſtands recommended by 


ſome for reſolving even ſchirrhous ſwellings. "ag I made of 
n * 


it and (quill. vinegar la recommended by ſome ite ſwellings, 
A dilute mixture of the ſame le likewiſe rubbed on the wy 


ieh are alſo ſumigated with the ſmoke of Juniper bertles, In 


tabernacle of David, and of erecting the kingdom of Chrl 
AMPELIS, the Chatterer, In ornithology, according to Lin- 
news, is the 68th Genus, and of the order of Paſſerer, but La- 
tham, In his Improved arrangement, makes It the 32 Genus, and 
of the ſame order: the diſtinguiſhing characters are, that the 
tongue is furniſhed with a rim or margin all round, and the bill 
{s conical and ſtrait, There are ſeven ſpecies, all natives of f- 
reign countries, except the garrulus, which Is a native both ol 
Kurope and the Weſt Indies. In the former, the native coun- 
try of theſe birds le Bohemia : from whence they wander over tle 
reſt of Europe, and were once ſuperſtitiouſly conſidered as pre- 
ſages of a peſtilence, They appear annually about Edinburgh in 
February ; and feed on the berries of the mountain-aſh, The 
alſo appear as far ſouth as Northumberland ; and, like the field- 
fare, make the berries of the white thorn thelr food, It is but 
by accident that they ever appear farther ſouth, They are gre- 
arious ; feed on grapes, where vineyards are cultivated ; are e.. 
ly tamed ; and are eſteemed delicious food. This ſpecies 's 
about the ſize of a black bird i the bill is ſhort, thick, and black; 
on the head e a ſharp pointed creſt, reclining backwards: the 
lower part of the tail is black ; the end of a rich yellow t the 
quill feathers are black, the three firſt tipt with white ; the '* 
next have half an inch of their exterior margin edgod with (in 
— the Interlor with white But what diſtinguiſhes ths 
from all other birds, are the horny appendages from the = of 
ſeven of the ſecondary feathers, of the colour and gloſs of the 
beſt red wax, For repreſentation, ſee the SysraM, Plate ||. 


Genus 31. 
1 8YSTE\| 


caravanſeras where the crowd of pilgrims, na the tem. 
t 


Is are 
radiſy 
naira, 
« With 


and in 


of the 
iſt the 
es the 
rrifies 
t their 
begins 


he bill 
of fin 
both ol 
 COUN-+ 
ver tlie 


as 4 
urgh in 
The 
e field- 
t iy but 
re gre- 
are es- 
wecies | 
| black; 
Js : the 
Wi the 
the ln 
{th fine 
ies this 
tips 0 
0 the 
late II. 


STE 


- larguid in theſe 


SYSTEM OF AMPHIBIOLOGY. 


of Natural Hiſtory comprehends all thoſe anl- 

T — Alles amphibla, from thelr living partly in water and 

artly on land, and forms the third elaſs of Zoulogy, or the animal 

fingdoms according to the urrangement of Linnaus, in that va- 
Juable work the Syſtema Nature. 

This great author obſerver, that there have been fewer writers 
on this branch of natural hiſtorythan any other z and that thoſe who 
have written on the ſubje, are not to be relied on. He men- 
tions four; Sehe, Cateſbenr, Gronevint and Garden and remarks 
that they are all deficient both In pointof enumeration and deſerip- 
ton. We ſhall not enter Into a detall of all the animals which 
compoſe this claſs; as It would lead us far beyond the limits of 
our plan, but confine ourſelves to ſuch obſervations on thoſe ofa po- 
evliar nature, Which we preſume will be found intereſting, eurluus 
and entertaining. 

It has been a queſtion whether the animals commonly called 
amphibionty Ive moſt In the water or on land. If we contider the 
words ang (Min, both ways), and Br (vita, life), from which 
the term amphibiourladerived j weſhould underſtand, thatanimals 
having this title, ſhould be capable of living as well by land, or 
in the alt, as by water g or of dwelling in elther conſtantly at will! 
but it will be difficult to find any animal that can fulfil this defi» 
nition, as being equally qualified for either, An ingenious natura- 
liſt, therefore, from conſidering thelr economy reſpeQively, treats 
them under two diſtin&t heads, viz, t, Such as enjoy tnelr chief 
{unions by land, but occaſionally go into the water, 2. Such as 
chiefly inhabit the water, but occaſionally go aſhore, What he 
advances on this ſubject is curious, and will illuſtrate the nature 
of this claſs, 

1. Of the firſt order, he particularly conſiders the phocw ; and 
endeavours to ſhew, that none of them can live chiefly in the wa- 
ter, but that their chief enjoyment of the functions of life is on 
ſhore, Theſe animals, he obſerves, are really quadrupeds | ſce the 
article PHOCA and the Syſtem of MAMMALIA, Plate II. Ge- 
nus 11.) but as their chief food is fiſh, they are under a neceſſity 
of going out to ſea to hunt their prey, and to great diſtances from 
ſhore ; taking care that, however great the diſtance, rocks or ſmall 
iſlands are at hand, as reſting places when they are tired, or when 
their bodies become too much macerated in the water ; and they 
return to the places of their uſual reſort to ſleep, copulate, and 
bring forth their young, for the following reaſons viz. It is well 
known, that the only eſſential difference (as to the general ſtrue- 
ture of the heart) between amphibious and mere land animals, or 
ſuch as never go into the water, is, that in the former the oval 
hole remains always open. Now, in ſuch as are without this 
hole, if they were to be immerſed in water for but a little time, 
reſpiration would ceaſe, and the animal muſt die ; becauſe a great 
part of the maſs of blood paſſes from the heart by the pulmo- 
natyartery through the lungs, and by the pulmonary veins returns 
to the heart, while the aorta le carrying the greater part of the maſs 
to the head and extremities, &c, 

Now, the blood — through the lungs in a continual uninter- 
rupted ſtream, While reſpiration le gentle and moderate z but when 
it is Violent, then the circulation la nterrupted, for inſpiration and 
exſplratlon are now carried to thelr extent and In this ſtate the 
blood cannot paſs through the lungs either during the total Inſpl- 
ration or total exſpiration of the Alr In breathing for, In the 
former caſe, the Inflation compreſſes the returning veins z and, in 
the latter, by the collapſion of the lungs, theſe veins aro Inter- 
rupted alſo; ſo that It is only between theſe two violent actions 
that the blood can paſs 1 and hence It le, that the lives of animals 
ure ſhorte ned, and their health Impaired, when they are ſubjected 
to frequent violent reſpiration ; and thus It le, that when animals 
have once breathed, they muſt continue to reſpire ever after, for 
life | at an end when that ceaſes, 

There are three neceſſary und principal uſes of reſpiration In 
nll land-animals, and in thoſe kinds that are counted amphiblous. 
The firſt is that of promoting the circulation of the blood 
through the whole body and extremities. In real fiſhes, the 
force of the heart is alone capable of ſending the blood to every 
por as they are not furniſhed with limbs or extremities ; but 

n the others mentloned, being all furniſhed with extremities, re- 
ſpiration Is an aſſiſtant force to the; arteries, In ſending blood to 
the extremities 4 which, being ſo remote from the heart, have 
need of ſuch aſſiſtance, otherwiſe the circulation would be very 
rte : thus we ſee, that In perſons ſubjeR to 
aſthmatic complaints, the circulation grows languid, the legs 
row cold and oedematous, and other parts ſuffer by the defect 
n reſpiration. A ſecond uſe of breathing is, that, In inſpiration, 
the variety of partieles, of different qualities, which float always 
In the air, might be drawn into the lungs, to be Inſinuated Into 
the maſs of blood, being highly neceſſary to contemperate and 
cool the agitated maſs, and to contribute refined pabulum to the 
finer parts of it, which, meeting with the daily ſupply of chyle, 
ſerves to aſſimilate and more intimately mix the maſs, and ren» 
der Its conſtitution the fitter for (upporting the life of the animal, 
Therefore It le, that valetudinarians, by changing foul'or un- 
wholeſome alr for a free, Feet open alr, often recover from lin- 
gering diſeaſes, A third prinelpal uſe of reſpiration is, tu pro- 
mote the exhibition of voice in animals ; which all thoſe that 
live on the land do according to their ſpecific natures. 


From theſe conſiderations It appears, that the phocm of e 
kind are under an obſolute neceſſity of making the land thelt 
principal reſidence. But there is another very convincing argu- 
ment why they reſide on ſhore the greateſt part of thelr time 
namely, that the fleſh of theſe creatures Is analogous to that ot 
other land animals ; and therefore, by over long maceration ad- 
ded to the fatigue of thelr chacing thelr prey, they would ſuffer 
ſuch a relaxation as would deſtroy them. It ls well known, that 
animals which have lain long under water, are reduced to a very 
lax and even putrid ſtate; and the phoca muſt baſk In the alr on 


ſhore 1 for while the ſolids are at reſt, they acquire thelr former 


; 


— oy of tenſſon, and the vigour of the animal ie reſtored ; and 
While he has an uninterrupted placid reſpiration, hls bluod ds re- 
freſhed by the new ſupply of alr, as explained above, and he Is 
rendered fit for his next erulſe ! for action waſtes the moſt ex- 
alted fAlulds of the body, more or leſs, according to Its duration 
and violence 4 and the reſtorative reſt muſt continue a longer or 
ſhorter time, according to the quantity of the previous ſatigue, 

Let us now examine by what power theſe animals are capable 
of verry, under water than land-animals, 

All theſe have the oval hole open between the right and left 
auricles of the heart; and, In many, the canalis arterioſus alſo; 
and while the phoca remains und r water, which he may continue 
an hour or two, more or leſs, his reſpiration is ſtopped ; and the 
blood, not finding the paſſage through the pulmonary artery free, 
ruſhes through the hole from the right to the left auricle, and 
partly through the art rial canal, being a ſhort paſſage to the 
aorta, and thence to every part of the body, maintaining the eir- 
culation: but, upon riſing to come aſhore, the blood finds its 
paſſ ge again through the tungs the moment he reſpires, 

Thus the foetus in utero, during its confinement, having the 
lungs compreſſed, and{conſequently the pulmonary arteries and 
veins impervious, has the circulation of the blood carried on 
through the oval hole and the arterial canal. Now, fo far the 
phoca in the water, and the foetus in utero, are analogous; but 
they differ in other material circumſtances. One is, that the 
foetus having never reſpired, remains ſufficiently nourithed by the 
maternal blood circulating through him, and continues to grow 
till the time of his birth, without any want of reſpiration during 
nine months confinement : the phoca, having reſpired the mo- 
ment of his birth, cannot live very long without it, for the rea- 
ſons given before ; and this hole and canal would be cloſed in 
them, as it is in land-animals, if the dam did not, ſoon after the 
birth of the cub,” carry him h very frequently into the water to 
teach him; by which practice theſe paſſages are kept open dur- 
ing life, otherwith they would hot be capable of attaining the food 
deſigned for them by Providence, 

nother difference is, that the phoca, as was ſaid before, would 
be relaxed by maceration in remaining tov long in the water; 
whereas the foetus in utero ſuffers nu injury from continuing Its 
full number of months in the Aluid it (wims int the reaſon de, that 
water is u powerſul ſulvent, and penetrates the pores of the ſking 
of land animals, and intime can difſiilve them whereas the liquor 
amn is an Inflpid foft Avid, Impregnated with partic!es more or 
leſs mucilaginous, and utterly incapable of making tlie leaſt alte- 
ration In the eutls of the foetus, 

Otters, beavers, and ſome kinds of rats, go occaſionally Into 
the water for their prey, but cannot remain very long under wa- 
ter, 4 I have often gone to ſhoot otters (ſays our author), and 
watched all thelr mutluns: I have ſeen one of them go ſoftly from 
a bank into the river, and dive down 4 and in about two minutes 
riſe, at ro or 15 — from the place he went lu, with a mid- 
dling ſalmon in his mouth, which he brought on ſhure ; I (hor 
him, and ſaved the fiſh whole,” Now as all feetuſes have theſe 
paſſages open, if a whelp of a true water-ſpaniel was Immediately 
after |ts birth, ſerved as the phoen does her cubs, and immerſed 
in water, to ſtop reſpiration tur u little time every day, It le pro- 
bable that the hole and canal would be kept open, and the dog 
be made capable of remaining as long under water as the pen. 
In the caſtor, or beaver, ditſefted by the academiſts of Parls, 
though the foramen was not actually open, yet the marks of it 
appeared ; and the cauſe of Its cloſure might well enough be ge- 
counted for, from the animal's having been detained a good while 
from the water, by which the part having been in diſuſe cloſed 
up. In the otter the caſe Is different 4 there ds no appearance of 
any thing like « foramen, and hence the nceeſſity the creature 19 
under of riſing, from time to time, above water, to take In air, 
Phil, Tranſ. No. 124. This ſtructure of the feet of the cudtor 
pronounces it amphibious at firſt ſight, the fore - feet being form- 
ed like thoſe of terreſtrial animals, who hold their food in their 
feet e. gr. ſquirrels, while the hind-feet are faſhioned aſter the 
manner of river fowl, with webs or membranes between the toes, 
as the gooſe, duck, &c, 

Frogs, how capable ſoe ver of remaining In the water, yet ean- 
not avoid living on land, for they reſpire 4 and if a frog be thrown 
Into a river, he makes to the ſhore as faſt as he can. See the 
Article Rane. 

The lizard kind, ſuch as ay be enlled water-lizards (ſee L A- 
eur In the Alphabet,) are all obliged to come to land, In order 
to depolit their eggs, to reſt, and to fleep. Even the 0200s 

N ey, 
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diles, who dwell much in rivers, ſleep and lay their eggs on 
ſhore ;z and, while in the water, are compelled to riſe to the ſur- 
face to breathe ; yet, from the texture of his ſcaly covering, he 
js capable of remaining in the water longer by far than any ſpe- 
cles, of the phoca, whoſe ſkin le analogous to that of a horſe or 
cow. For the anatomical formation of this animal, ſee the Syſ- 
tem of COMPARATIVE ANATOMY, Plate IV. | 

The hippopetamus, who wades Into the lakes or rivers, is a 

Black and remains under water a conſiderable time ; yet hls 
hel reſidence Is upon land, and he muſt come on ſhore for re- 
ſpiration, See HiyyorOTAMUS, and the Syſtem of MA MMA- 
11A, Plate X. Genus 34. 

The teſtudo, or ſea tortoiſe (fee TR STU Do), though he goes 
out to ſea and is often found far from land ; yet, being a reſpiring 
animal, cannot remain long und.r water, He has indeed a power 
of rendering himſclf ſpecitically heavier or lighter than the water, 
and therefore can let himſelf down to avoid an enemy or a ſtorm: 
yet he is under a neceſſity of riſing frequently to breathe, for 
reaſons given before; and his moſt uſual ſituation, while at ſea, 
is upon the ſurface of the water, feeding upon the various ſub- 
ſtances that float in great abundance every where about him. 
Theſe animals ſleep ſecurely upon the ſurface, but not under wa- 
ter, and can remain longer at ſea than any other of this claſs, 
except the crocodile, becauſe, as it is with the latter, his covering 

is not in danger of being too much macerated ; yet they muſt go 

on ſhore to copulate and lay their eggs. For repreſentation of 
the ſkeleton of a tortoiſe, ſee the Syſtem of COMPARATIVE 
AnaTomy. Plate V. 

2. The conſideration of theſe is ſufficient to inform us of the 
nature of the firſt order of the claſs of amphibious animals ; let us 
now ſee what is to be ſaid of the ſecond order in our divifion of 
them, which are ſuch as chiefly inhabit the waters, but occaſion- 
ally go on ſhore, 

Theſe arebutoftwo kinds: theeels, and water ſerpents or ſnakes 
of every kind, It is their form that qualifies them fot loco · motion 
on land, and they know their way back to the water at will ; for 
by theilt ſtructure they have a ſtrong periſtaltic motinn, by which 
they can go forward at a pretty good rate (ſee the Articles Serpent 
and Muy. 4 ), whereas all other kinds of Aſh, whether vertical of 
horizontal, are incapable of a voluntary loeo- motion on ſhore 4 
and therefore, as ſoon as ſuch Aſh are brought out of the water, 
= having flounced a while, they lle motionleſs, and foun 

e. 

Let us now examine Into the reafun why theſe vermleular fAfh, 
the eel and ferpent kinds, can live a eonflderable thme on land, 
and he vertical and horizontal kinds diealmoſt Immediately when 
taken out of the water | and, In this reſearch, we (hall eome ty 
Know what analogy there Is between land animals and thofe of 
the waters, All land-animals have lungs, and can live no lon» 
ger than while theſe are Inflated by the amblent alr, and alter- 
nately eampreſied for Its expulſion i that le, while reſpiration ls 
ay carried on, by « regular inſpiration and expiration of 
alr, 

In Uke manner, the Aſh In general have, Inſtead of lungs, gills 
or bronchlw ; and as In land-animals the lungs have a large por- 
tlon of the maſs of blood clreulating through them, which muſt be 
ſtopped if the alr has not a free ingreſs and egreſs Into and from 
them fo, In fiſh, there is a great number ot blond. veſſels that 
paſs through the bronchiz, and a great portion of thelr blood elr- 
eulates through them, which mult In like manner bo totally 
ſtopped, If the bronchiw are not perpetually wet with water. 80 
that, as the air is to the lungs in land-animals a conſtant aſſiſtant 
to tho elreulatlon; ſo is the water to the bronchi of thoſe of the 
rivers and ſeas : for when theſe are out bf the water the bron- 
chime very ſoon grow criſp and dry, the blood - veſſels are ſhrunk, 
and the blood is obſtructed In its paſſage ; fo, when the former 
are immerſed In water, or otherwiſe prevented from having reſpl- 
ration, the circulation ceaſes, and the animal dies, See the Syſ. 
tem of IcxTHYOLOGY, Set. III. and ComparaTtivg ANA- 
TOMY, — III. 

Again, as land- animals would be deſtroyed by too much mace- 
ration in water ; ſo fiſhes would, on the other hand, be ruined by 
too much exſiccation ; the latter being, from their general ſtrue- 
ture and conſtitution, made fit to bear, and live in, the water ; 
the former, by their conſtitution and form, to breathe and dwell 
in the air, h 

But it may be aſked, why eels and water-ſnakes are capable of 
living longer in the air than the other kinds of fiſh ? This is an- 
ſwered by conſidering the providential care of the great Creator 
for theſe and every one of his creatures: for ſince they were ca- 
pable of loco-motion by their form, which they need not be if 
they were never to go on ſhore; it ſeemed neceſſary that they 
ſhould be rendered capable of living a conſiderable time on ſhore, 
otherwiſe their loco-motion would be in vain. How is this pro- 
vided for? Why, in a moſt convenient manner: for this order of 
fiſhes have their bronchlæ well covered from the external drying 
air ; they are alſo furniſhed with a ſlimy mucus, which hinders 
their becoming criſp and dry for many hours : and their very 
{king always emit a mucous liquor, which keeps them ſupple and 


moilt for a long time: whereas the bronchie of other kinds of 


fiſh are much expoſed to the alr, and want the NMimy matter to 
keep them moiſt, Now, If any of theſe, when brought out f 
the water, were lald in a veſſel without water, they might be 

reſerved alive a conſiderable time, by only keeping the gills an4 
— of the ſkin conſtantly wet, even without any water 4, 

m in, 

A great part of the ſty-kind may be ſald, In one ſenſe, to he 
amphiblous, Gnats drop thelr eggs in water, where hatehin, 
the young live and breathe after the manner of fiſhes, till at leg 
undergoing a metamorphoſis, they take wing, quit thelr native cle. 
ment, and become inhabitants of the alr. 

In theſe, as in many other inſtances, we ſee how wonderfully iy 
the ſtructure of every part of the creation to ſubſerve the grins 
deſigns of the Creator, and to diſplay his omnipotence and bene. 
volence throughout all his works, 

It has been advanced that man may, by art, be rendered am. 

ibious, and able to live under water as well as frogs. As the 
cetus lives in utero without air, and the circulation is there con. 
tinued by means of the foramen ovale ; by preſerving the paſſage 
open, and the other parts in fatu quo, after the birth, the (ame 
faculty would ſtill continue. Now, the foramen, it is alledgeq, 
would be preſerved in its open ſtate, were people accuſtomeg, 
from their infancy, to hold their breath a conſiderable time once 
a-day, that the blood might be forced to reſume its priſtine pa. 
ſage, and prevent its drying up as it uſually does. This conjec- 
ture ſeems, in ſome meaſure, ſupported by the practice of divers 
who are taught from their childhood to hold their breath, and keep 
long under water, by which means the ancient channel is kept 
open. A Calabrian monk at Madrid laid claim to this amphibi- 
ous capacity, making an offer to the king of Spain, to continue 
twice twenty-four hours under water, Without ever coming up ty 
take breath. Kircher gives an account of a Sicilian named the 

fiſh Colat, who by a long habitude from his youth, had fo accu. 
tomed himſelf to live in water, that his nature ſeemed to be quit» 
altered ; ſo that he lived rather after the manner of a fill: than 
a man. 

Claſſification according ts Linn nt, | 

The elaſneal charaters of the Amphibla or Amphiblous ant. 
mals, are the following. They have the heart furniſhed with 
one ventricle and one aurlele, their blood is evid and red, and they 
reſpire voluntarily, 
his elafs Is divided Into three Orders, vis. Reptiles, Serpen- 

tes, and Nantes, | 
ub I. Repriter, The reptiles have legs, and breathe ly 
the mouth, This order contalns four genera, vis. Tellus, 
Draco, Lacerta and Rang, See thefs Artleles, 

Ou It, Serponter, The ſerpentes have no legs, and 
breathe by the mouth, "This order contains flx genera, viz. Cro-. 
talus, Boa, Coluber, Anguls, Amphiſbwna and Cwelllg, Seo 
theſe Artleles, 

Our ITE, Nantes, The Nantes are furniſhed with lunge, 
and at the ſ\me me breathe -4 lateral gills, and the rays of 
thelr fins are cartilaginous, This orfler eontalns fourteen ye- 
nera, vis. Petromyson, Raja, Squalus, Chimpra, Lopliius, 
Aelpenſer, Cyclopterus, Ball es, Oſtraclon, 'Tetrodon, Diodon, 
Centriſeus, Syngnaſus, and Pegaſus, See theſe Artleley, 

Here It le neceſſary to obſerve, that the order Nantes was In- 
troduced in the Syſtem of Ichthyology, friſt complled by Artec, 
a Swediſh Naturaliſt of great eminence, and fellow ſtudent with 
Linnæus, who on the diſeaſe of his friend, reviſed and publiſhed 
his Syſtem In Latin. But Linnwus, though In all his formce edl- 
tions of the Syſtema Naturw, he adopted the methot of Arted!, 
with little variation ; In the latter edition has removed the Ce- 
taceous order Into the claſs Mammalia, and the order Nantes in- 
to the claſs Amphibla, 

To theſe three Orders ſome naturaliſts add a fourth, which 
they call Meantes. The Meantes have both lungs and gills, and 
the feet are furniſhed with toes and claws. This order has but 
one genus, viz. the Siren, 

The pun characters of this claſs are taken from the general 
figure of the body ; from their having tails or no tails ; being co- 
vered with a ſhell ; having teeth or no teeth in the mouth; being 
furniſhed with wings ; having covered or naked bodies ; from the 
number, ſituation and figure of the ſcuta and ſcales ; from the 
number and ſituation of the ſpiracula, from the ſituation of the 
mouth, &e. 

The deſcriptions of the ſeveral genera are given in the order of 
the alphabet. The ſpecific characters are ſo very various, that 
it would be ſuperfluous to enumerate them, 

From this ſummary view of this claſs of the animal kingdom, 
called Amphibia, for the cauſes heretofore aſſigned, we ſee, as i" 
numberleſs other inſtances in the boundleſs extent of Natural 
Hiſtory, how wonderfully the ſtructure and ceconomy of every 
part of the creation is _— to ſubſerve the deſigns of the Al- 
mighty Creator, and to diſplay his omnipotence and benevolence 
throughout all his works z ſo that nothing can afford more ſublime 
enjoyment to a contemplative mind, than, according to the lan- 
guage of the author of the Efſay of Man, 


To look thro' Nature up to Nature's God," 
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AMPHISB/ENA, in onighiditogy) 8 nus of ſerpents, be- 


e order of ſerpentes, fo c rom the falſe notion 
1 —— heads, becauſe It moves with either end fore- 
- g. The head of the amphiſbæna |» ſmall, ſmooth, and blunt; 
— noſtrils are very ſmall ; the eyes are minute and blackiſh; and 
— mouth is furniſhed with a great number of (mall teeth. "The 
— is cylindrical, about a foot long, and divided into about 200 
ular convex ſegments like thoſe of a worm; and It has about 
- longitudinal [ renke, of which 12 on each ſide are ln the form 
of (mall croſſes, Ike the Roman X; the anus is a tranſverſe flit; 
ad the laſt ring or ſegment of the belly has elght (mall papillz, 
forming a tranſverſe line before the anus ; the tall, I. e. all the 
ſpace below the anus, e ſhort, conſiſting of 30 annular ſegments, 
without being marked with the croſs lines, and is thick and blunt 
t the point, The colour of the whole animal is black, varie- 
at the Lan white 3 but the black prevails moſt on the back, 
and the white on the belly, It has a great reſemblance to a 
worm, living in the earth, and moving equally well with cither 
end foremoſt, There are but two ſpecies, viz. f. The fuligi- 
noſa, which anſwers exactly to the above deſcription, and is found 
in Libya, and in different parts of America. 2. The alba, which 
ic totaſly white, is a native of both the Indies, and is generally 
found in ant-hillock. The. bite of the amphiſbæna is reckoned 
to be mortal by many authors; but as it is not furniſhed with dog- 
fangs, the uſual inſtruments of conveying the poiſon of ſerpents, 
later writers eſteem it not to be poiſonous, 
and earth-worms, but particularly the latter, 

AMPHISCII, in geography and aſtronomy, the people who 
inhabit the torrid 2one. The word comes from /f, about, and 
aus ſhadow. They are thus denominated, as having their ſha- 
dow turned ſometimes one way and ſometimes another, I. e. at 
one time of the year to the north, and at another to the ſouth, 
The amphiſeii are called alſo aſett, 

AMPHITHEATRE, in antiquity, a ſpacious edifice, built 
either round of oval, with a number of riſing ſeats, upon which 
the people uſed to behold the combats of gladiators, of wild beaſts, 
and other ſports. 

There are amphitheatres Mill Nanding at Rome, at Pola, at 
Niſines, &. The A bf Veſpaſſan, called the Coltſenm, 
and that at Verona in Italy, are the muſt eclebrated bow temain⸗ 
yg of all antiquity. Kemalns of amphitheatres ate wn alſo at 
Ales Bourdeaux, Ke. The amphitheatre at Pula, an anelent 
republic of Ila, f very entire 4 It conſiſts of two orders of Tul. 
ean pillars, one over the other, "The wer have pedeſtals, which 
(+extravrdinary j this order having fearee ever more than baſes ty 
ſupport them, The amphitheatre of — — le ev mputrd tt 
have been capable of holding . (peators, That of Ve- 
ron de the beſt preferved + for thuvgh moſt of the great and beſt 
(ones of the * aro ploked unt, yet the great vault, on which 
the rows of the feats arv Jule, Is entire f the rows alſo (which are 
44 In number) are entire, Every row Is a fort and a half high, 
and as much In breadth ; fo that a man (Its eonventently In them; 
and allowing for a feat u foot and a half, the whole will hold 

23,000 perſons, 

AMPLIFICATION, In rhetorle, part of a diſcourſe or 
ſpeech, wherein a erime ie aggravated, u praiſe or commendation 
heightened, or a narration enlarged, by an enumeration of elr- 
eumſlances ; ſons to excite the __ emotlons In the minds «uf 
the auditors, Such Is the paſſige In Virgil, where, inſtead of 
ſaying merely that Turnus died, he amplifies the elreumſtances 
of his death, 


- illi ſolvuntur ſrigere membra 
2 ——— fugit indignata ſub umdrat. 


AMPLITUDE, in aſtronomy, an arch of the{horizon Inter- 
cepted between the caſt or welt point and the centre of the ſun, or 
a planet, at its riſing or ſetting ; and ſo is either north and ſouth, 
or ortive and occalive, See the SVs TEM, Sect. IX. and pro- 

lems annexed, 

Magnetical AMPLITUDE. The different riſing or ſetting of the 
ſun from the eaſt or weſt points of the compaſs, is found by ob- 
ſerving the ſun, at his riſing and ſetting, by an amplitude-compaſs. 
For rules reſpecting this branch of navigation, ſee the Sys TEM, 
Part I. Sect. IV. 

AMULET, a charm, or preſervative againſt miſchief, witch- 
craft, or diſeaſes. Amulets were made of ſtone, metal, ſimples, 
animals, and in a word of every thing that imagination ſugyeſt- 
ed. Sometimes they conſiſted of words, characters, and ſen- 
tences, ranged in a particular order, and engraved upon wood, 
Ke. and worn about the neck, or ſome other part of the body. 
At other times they were neither written nor engraved ; but 
Prepared with many ſuperſtitious ceremonies, great regard being 
uſually paid to the influence of the ſtars. The Arabians have 
given tothis ſpecies of amulet the name of Taliſman, All nations 
have been fond of amutets ; the Jews were extremely ſuperſtiti- 
ous in the uſe of them, to drive away diſeaſes ; and the Miſna 
torbidsthem, unleſs received froman approved man, whohadcured 
at leaſt three perſons before by the ſame means, 

Among the Romans, amulets were made of the wood of-the 


ervſs, or ribbands with a text of ſcripture written in them, as |- 


No I4. Vor. I, 


* * # 


They feed upon ants 


q 
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ſervatives againſt diſeaſes, Notwithſtanding the progreſs of 
earning and retinement, there is not any country In Europe, even 
at this day, who do not believe in ſome charm or other. Tho 
pope is ſuppoſed to have the virtue of making amulets which he 
exerciſes in conſecrating of Agnus Dei's, &, The ſpunge which 
has wiped his table, was formerly in great veneration as a preſer- 
vative from wounds, and from death Itſelf: on this account it 
= — with great ſolemnity by Gregory 11, to the duke of 

quitain, 

AMYGDALUS, the Aueh Prach 1 a genus of tho 
Mounogynia order, belonging to the Icoſandria claſs of plants; 
and, in the natural method, ranking under the 3othorder, Pamacee. 
The chara&.rs are : "The calyx is a ſingle- lea ved | ape 7 pre be- 
neath, tubular and quinquefid : the ce conſiſts of five oblong 
petals, which are inſerted into the calyx: the Namina conſiſt of 30 
ſlender ereR filaments, half the length of the corolla, and inſerted 
into the calyx ; the antheræ are ſimple : p///i//um has a round vil- 
lous germen above; a ſimple ſtylus, the length of the ſtamina ; 
and the ſtigma headed: the pericarpium is a large roundiſh villous 
drupa, with a longitudinal turrow: the ſeed is an ovate compretied 
nut, perforated in the pores, 

Species. t. The Communis, or Common Almond, a native 
of Africa, will grow to near 20 feet high ; and whether planted 
ſingly in an open place, or mixed with others in clumps, ſhrub- 
bery-quarters, &c. ſhows itſelf one of the fineſt flowering trees 
in nature. Thoſe who never yet ſaw it, may eaſily conceive what 
a noble appearance this tree muſt make, when covered all over 
with a bloom of a delicate red, which will be in March a time 
when very few trees are ornamented either with leaves or flowers, 
No ornamental plantation, therefore, of what fort or kind ſoe ver, 
ſhould be without almond-trees. Neither are the beauties of the 
flowers the only thing deſirable in this tree : the fruit would ten- 
der it worthy of planting, were there no other motive, It tipens 
well, and its govdneſs is not unknown to us. The white-flower= 
ing almond, well known in our nurſeries, Is 4 variety of this ſpe- 
cies, and is cultivated for the ſake of the flowers and the fruit, 
though the fAlvwers are inferior to the others 4 and unleſe it be (et 
againſt a fouth wall, in a well theltered place, there will be little 
hopes of bearing frult, 

2. The Nana, Dwarf almond, Is a native of Aa Minor, Of 
this ruh there are two forts, the fingle and the double, Noth 
” ty about four of five fert high, and are (11 the frtt efteern as 

owwerlng ruhe, The np le fort has Its beauties g but the duy= 
ble kind Is matehlefe, In both the flowers are arranyzed the whole 
length of the alt year's ts f ther volour bs a delicate red t and 
they ſhow themſelves early In the ſpring, which Mill enhances 
their value, | 

4 The Perflea, or Peach, Is fald to be 4 native of Kurope 
but of what plave Is not known «= Cultivation bas — 
many varieties of this frult g of which the fulluwingy are the mult 
viteomed, 

1, 'The White Nutmeg, 
1. The red Nutme 

J. The Karl Purpls, 
„Ihe fall Mia hon, 


'The Raurdlne, 

The Ratlanna, 

'The Admiruble, 
"The Ol Newington, 


16, 


„he White Magdalen, av, 'The Kay al. 
. The Yellow Alberge, 31, 'The Kamboulllet, 
1. The Large French Mignon, 24, The Portugal, 
„Ihe Beautiful Chevreuſe, 24. The Late Almirable 


The Nis eto, 


9. The Red Magdalen, 244 

10. The Chancellor, 1, Venus Nipple 

11, Smith's Newington, 26, The Late Nn 
12, The Montaubats 27. The Perſique, 

13. The Malta, 24, The Catharine, 

14. The Vineuſe, 29, The Montt raus vy. 
ig, The hellegarde. 30. The Bloody Peach, 


For the moſt approved method of pruning, nailing, and the ſub- 
ſequent management of peaches, &c, ſee the Treatiſe on GAR- 
DENING, Article Fruit Garden, Months January and May, 

Uſes. Sweet almonds are reckoned to afford little nouriſhment ; 
and, when eaten in ſubſtance, are not eaſy of digeſtion, unleſs 
throughly comminuted : Peeled, and eaten fix or eight at a 
time, they ſometimes give preſent relief in the heart-burn. But 
in medicine they are moſtly uſed for making emulſions ; and they 
abound not only with an vil, but likewiſe with a mucilage fit for 
incorporating oil and water together. 

Emulfionsare commonly prepated from almonds, by beating an 
ounce of them, after being blanched, into a fine pulp, in a war- 
ble or ſtone mortar ; and triturating them well with half an ounce 
(more or leſs) of fine ſugar ; and then adding, by little at a time, a 
quart of water; taking care to continue grinding them while the 
water is poured on ; after which the white _ liquor is ſtrained 
through a cloth, and put into a quart bottle. Some people add a 
dram of blanched bitter almonds to an ounce of the ſweet, which 
they think makes the emulſions more agreeable. Such emulſions 
have been much uſed as drink in acute diſeaſes, for diluting and 
blunting acrimonious juices in the firſt paſſages, and acrid ſaline 
particles in the blood ; and for ſoftening and lubricating the Bree 
and membranes. | | 

It has been a common praQice to diſſolve fromhalf an ouhce to 
an ounce, or more, of gum Ha in the water uſed for making 


the 


ANA 


the emulſions and to make patients drink freely of them, while | 


bliſters are applied to the body, In order to prevent ſtranguary 
and to order them to be uſed In caſes of gravel, and of lnflamma - 
tlon of the bladder or urethra z and In heat of urine from virulent 
norrhceas or other cauſes, 

© Camphor, reſin of jalap, and other reſinous ſubſtances, by be- 
ing triturated with almonds, become miſcible with water, and 
more mild and pleaſant than they were before ; and therefore they 
are frequently ordered to be rubbed with them, and made up into 
pills or bolufes with the addition of ſome conſerve or gum arabic 
mucilage : or they are incorporated with watery liquors into the 
form 2 emulſion, | 

Formerly the ſeeds of the lettuce, of the cucumber, of the 
white poppy, and of a number of other plants, were employed 
for making emulſions ; but now in thiscountry the ſweet almonds 
ſupply the place of all the reſt, 

The bitter almonds are not ſo much uſed as they were for- 
merly ; becauſe they have been found to deſtroy ſome ſorts of ani. 
mals: this effect was related by the ancients, but believed to be 
fiQitious; becauſe when eaten by men they appear to be innocent 
and produce no deleterious effects. However, the facts related 
by We fer in his Treatiſe de Cicuta Aquatica, having been con- 
firmed by later experiments; and it having been diſcovered that a 
water drawn from them had deleterious effects, and that the diſ- 
tilled water from the lauro-ceraſus leaves, which have a bitter 
taſte reſembling that of bitter almonds, was ſtill more poiſonous ; 
it raiſed a ſuſpicion of the wholeſomeneſs of thoſe bitterſubſtances, 
and has made phyſicians more cautious of uſing them, though 
they have been employed for making orgeate and other liquors, 
without producing any bad effects. 

As to the — and nectarine, they are ſufficiently known as 
delicious fruits. Peach flowers have an agreeable ſmell, and a 
bitteriſh taſte ; diſtilled, without any addition, by the heat of a 
water-bath, they yield one-ſixth their weight, or more, of a 
whitiſh liquor, which, as Mr. Boldue obſerves, communicates 
to a large quantity of other liquids a flavour like that of the ker- 
nels of fruits. An infuſion in water of half an ounce of the freſh 

athered flowers, or a dram of them when dried, ſweetened with 

gar, proves for children an uſeful laxative and anthelmintie: the 
leaves of the tree are, with this intention, ſomewhat more effi- 
eaclous, though leſs agreeable. The fruit has the ſame quali 
with the other ſweet fruits, that of abating heat, quenching thirſt, 
and gently nn the belly, 

ANABAPTI $T'S, a name given to Chriftlans who maintain 
that baptiſm ought always to be performed by Immerſion 1 that it 
ovjthtnot to be adminiſtered to children before the age of diſcretion, 
of that at this age It ought to be re-adminiſtered to thoſe who have 
been baptized in thelr — becauſe, — ſay, the adminiſtra- 
tlon of this ſaerament ls neſther valid nor uſeful, If It be done by 
ſprinkling only, and not by Immerſion 4 or If the perſons who re- 
eelve It, be not In a condition to give the reaſons of thelr bellef, 
The word Anabaprift Is compounded of ave mew, and Ferricyry = 
150% ; and this general denomination has been Indiferiminatel 
applied to people of very d\fFerent prinelples and — thoug 
many of them obe to the name, and hold nothing In eommon, 
exee ting ſore one or other of the abuve- mentloned oplinlons con» 
eerning baptiſm, 

The Novatians, the Cataphryglans, and the Donatiſſe, may be 
conſidered as a kind of Anabaptifts In the earlier ages, though not 
then denoted by this name 4 for they contended, that thaſe Chriſ. 
tlans of the eatholle ehureh who Julned themſelves to thelr reſpee- 
tive parties ſhould be rebaptized, But we muſt not claſs under 
the | denomination thuſe biſhaps of Aſla and Afrlea, who, In 
the third century, Maintained, tha __ adminiſtered by thoſe 
whom they called heretſes was not valid, and therefore that ſuch 
of them as returned into thelf ehurehes ought to be rebaptived, 
Nor do the Engliſh and Dutch Baptiſts eonſider the denomination 
as at all applicable to thelr ſet i by whom the baptiſm appointed 
by Chriſt is held to be 4 nothing ſhort of /Mmer/fion, up pe- 
Neuen Na of whieh profeſſion infants being — 4 
le, and ſprinkling being no adequate ſymbol of the thing intended, 
the baptizing of profelytes to thelr eemmunien, who in thelr In- 
faney had undergone the ceremony of ſprinkling, eannet, It is 
urged, be interpreted a repetition of the baptifmal ordinanee, 

Anabaptiſts, In a fri and r ſonſe, appear to be thofe 
who not only rebaptize, when they arrive at an adult age, perſons 
that were baptized in thelr Infaney, but alſo, as often as any per- 
fon eomes from one of thelr ſecte to another, or as often as any 
one is excluded from thelr communion and again received into 
the boſom of thelr church, they baptize him, And ſuch were 
many of the German Baptiſts, But the ſingle opinion common 
to all the ſefts to which the name of Anabaprifis has been indiſ- 
criminately applied, is that of the invalidity of infant baptiſm, in 
whatever way adminiſtered : and hence the general denomination 
of Antipedobaptifis ; which includes Anabaptiſts, Baptiſts, Men- 
nonites, Waterlandians, &c. as diſtinguiſhed by their reſpective 
peculiarities ; though Anabaprifts ſeem to have been adopted by 
moſt writers as the general term. 

To the above peculiar notion concerning the baptiſmal ſacra- 
ment, the Anabaptiſts added principles of a different nature, de- 


ANA 


ding upon certaln Ideas which they entertalned concern, 
artec bah, odabllduenl, pure in Its members, and tee 41 
the Inſtitutions of human policy, The Anabaptiſts appear ty have 
made little nolſe, or to have been little —— before the time uf 
the reformation in Germany, The moſt prudent and ration 
part of them conſidered it poſſible, by human wiſdom, inqu(; 
and — to purify the church from the contagion of the 
wicked, ä the manners and ſpirit of the primitive Chic, 
tians could but recover their loſt dignity and luſtre ; and ſecing the 
attempts of Luther, ſeconded by ſeveral — of eminent piety 

ve ſo ſucceſsful, they hoped that the happy period was arrived 

n which the reſtoration of the church to purity was to be accon.. 
pliſhed, under the divine protection, by the labours and counſel, 
of pious and eminent men. Others, far from being ſatisfied with 
the plan of reformation prepoſed by Luther, looked upon it u, 
much beneath the ſublimity of their views; and conſequently un. 
dertook a more perfect reformation, or, to expreſs more proper] 
their viſionary enterpriſe, my ropoſed to found a new church, 
entirely —— and truly d — 

This ſe& was ſoon joined by um numbers, and (as uſually 
happens in ſudden revolutions of this — by many perſong, 
whoſe characters and capacities were very different, though their 
views ſeemed to turn upon the ſame object. Their progreſs un 
rapid ; for, in a very ſhort ſpace of time, their diſcourſes, viſion; 
and predictions, excited commotions in a great part of Europe, 
and drew into their communion a prodigious multitude, whoſe ig 
norance rendered them eaſy victims to the illuſions of enthuſiaſm, 
The moſt pernicious faction of all thoſe which compoſed this 
motly multitude, was that which pretended that the foundersof the 
new and perfect church, were under the direction of a divine im- 
2 and were armed againſt all oppoſition by the powerof work. 
ng miracles. It was this faction that, in the year 1521, began 
their fanatical work, under the guidance of Munzer, Stubnet, 
Storck, &c. 

Theſe perſons were diſciples of Luther; but well knowing that 
their opinions were ſuch as would receive no ſanction from him, 
they availed themſelves of his abſence to diſſeminate them in Wit. 


. temburgh, and had the addreſs to over-reach the piety of Me. 


lancthon. Their principal purpoſe was to gain over the po. 
— and to form a — —4 on effect this, fas 
ayle, they were induſtrious and active, each in his own way, 
Storck, wanting knowledge, boaſted of inſpiration z4 and Stubner, 
who had both genius and erudition, laboured at commodious ex- 
plications of Scripture. Not content with diſcrediting the court 
of Rome, and dectying the authority of conſiſtories, they taught, 
that anon THe ans, who had the precepts of the goſpel ty d. 
rect, and the ſpirit of God to guide them, the office of magilttacy 
was not only unneceſſary, but an unlawful encrunchment un ther 
ſpiritual liberty z that the diffinaions oecafloned by birth, of 
rank, or wealth, being contrary to the ſpirit of the goſpel, which 
conſiders all men as equal, ſhould be entirely abolithed 4 that all 
Chriſtlans, throwing thelr poſſeſſions into the enmmn lock, 
ſhould 1Ive together In that ſtate of equality which hucomes mem- 
bers of the fame family z that as nelther the laws of nature nur the 
precepts of the New Teſtament had placed any reſtralnt upn 
men with regard to the number of wives which they might marr), 
they ſhould uſe that liberty which God himſelf had granted tu the 
triarehs, They 2 at firſt the varlous arts uf perſuaſſun 
n order to Propagate thelr dofrine; They preached, exhortel, 
admoniſhed, and reaſoned, In a manner that ſvemed proper to im. 
preſs the multitude g and related agteat number of he anch te. 
velatlons with which they pretended to have been favoured from 
above. But when they ſaw that theſe methodsut making proſelytes 
were not attended with ſuch s rapld ſucceſs as they fondly es- 
pected, and that the miniſtry of Luther and other eminent refor- 
mers were detrimental to thelr eauſe, they then had recourſe ts 
more expeditious meaſures, and madly attetmpted tu propigutetheit 
fanatical duArine by force of arme, Munzer and hls allvelatcs 
In the year t $25, put themſelves at the head of a numerous army, 
eompoſed fur the moſt part of the peaſants of Suabia, T hurling, 
Franconia, and Saxony, and declared war againſt all laws, 60 
vernment, and magiſtrates of every kind, under the ehimer 
pretext that Chriſt was now tv take the reins of elvil and eeclel- 
aſtieal government Into his own hands, and to rule alone over he 
nations. But this ſeditlous erowd was routed and diſperſed, wit: 
out much diffleulty, by the Eletor of Saxony and other princes 1 
and Munzer their ring-leader ignominloufly put to death, and bs 
facklous counſellors ſcattered abroad in different places, 

Many of his followers, however, ſurvived, and propagated the! 
opinions through Germany, 8wl.zerland, and Hol and, In the 
year 15331 © party of them ſettled at Munſter, under the direction 
of two Anabaptiſt prophets, John Matthias, a baker of Haerlem, 
and John Bockholt, a journeyman taylor of Leyden, Having 
made themſelves maſters of thecity, they depoſed the maglſtrates 
confiſcated the eſtates of ſuch as had eſcaped, and depoſited ie 
wealth they amaſſedtogether n a public treaſury for common uſe 
They made preparations of every king for the defence of the city; 
and ſent out emiſſaries to the Anabaptiſts in the Low Countries 
inviting them to aſſemble at Munſter, which was now * 
with the name of Mount Sion, that from hence they might — 

pu 
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1 ted to reduss all the nations of the earth under\thele dom 
01 landes, who was the firſt In command, was ſoon cut A ak we my obſerve a very great (imllitude between this earth 
uf ae Ble bog of — army 1 d was ſucceed» | Venus — — Pues alf wrale — wal * 
1 y , med by a ſpeclal de ' ey all revolve round 
ul Heaven, as he pretended, king of Slon, and Inve dp -4 _ . although at different 1 - the 
ty, latlve powers like thoſe of Moſes, The extravagancenof Bock- | does? 8 &y borrow all thelr light from the ſun, as the arch 
he ir Fere too numerous to be recited 1 it will be ſufficient to add, like A everal of them are known to revolve round thelr axis 
if. that the city of Munſter was taken atter a long ſſege and an obſtl. d Doe and, by that means, muſt have a like ſucceſſion of 
he "ite reſiſtance ; and Bockholdt the mock pibnarch was puniſhed -u by night. Some of them have moony, that ſerve to give th 0 
ty, with a moſt painful and ignominious death, 8 In the abſence of the ſun, as our moon does to — 1 — 
c 1 muſt, however, be acknowledged, that the true riſe of the — 147 NE 059 Gene a 67 gravitation 
m. "umerous InſurreRtions of this period ought not to be attributed | thin 8 2 is. From all this Hmilitude, it is not unreaſonable to 
" to religious opinions, The firſt infargents groaned under the | varl „that thoſe planets may, like our earth, be the habitation of 
th moſt grevious oppreſſions ; they took up arms principally in de- aftous roars of Bring GEE 00000 900 eonebuny 
43 ſence of their eſvil liberties.z and of the commotions that took l open from analogy, EM 
in. op The Anabaptiſt leaders above-mentioned ſeem rather to | affo q - 3 to be obſerved, that, 8s this kind of reaſoning can 
. _— — 1 o ha - been the prime movers, uſed — A r 
ch, 5 ain n eed conſi d f , 0 ed into error b it. = 
tits ſeems indiſputable : and whatever fanaticiſm — —7 = Anatomiſts, in ancient ages, ſeldom ede — 
lly them would naturally be called forth or be inflamed by the ſitua- mor 2 very often the bodies of thoſe quadrupeds whoſe inter 
ay tions that occurred, and rioted, then in its wildeſt ſhapes, At the | ma bod . . hu- 
er fame time it appears from hiſtory, that a great part alſo conſiſted | th n body, Modern anatomiſts have diſcovered many miſtak , 
_ of Roman Catholics, anda ſtill greater of perſofis who had ſcarce : , —— were led into, by their conceiving a greater cimili- 
ns, any religious principles at all. Indeed, when we read of the = — 2 the ſtructure of men and of ſome beaſts than there is in 
pe, numbers that were concerned in thoſe inſurrections, of whom it '| uſe I * erhaps no author has made a more juſt and a more ha : 
ig js reported that 100,000 fell by the ſword, it appears reaſonable Reli this mode of reaſoning, than biſhop Butler in his anal * 
" to — 9 3 San of them were not Anabaptiſts. of Nature —_— — — * Courſe 
his ; this article, It muſt be remartied. + In that excellent work, the auth 
the Baptiſts or Mennonites in England and 3 to — _ 2 of the truths of religion upon — og — wr — ny 
Im- dered in a very different light from the enthuſiaſts we have been — = only makes uſe of analogy to anſwer objections a ainſt 
rk. deſcribing: and it appears equal ly uncandid and invidious, to trace — hen objections are made againſt the truths of reli ion 
gan up their diſtinguiſhing ſentiment, as ſome of their adverſaries | be — may be made with equal ſtrength againſt what we — 
ner, have done, to thoſe obnoxious characters, and there to ſtop, in | w - in the courſe of nature, ſuch objections can have no 
order — were to aſſociate with it the ideas of turbulence and fa uſe r NG may be of excellent 
that naticiſm, with whichitcertainly has no natural connection. Their d . which have other evi 
im, coincidence with ſome of thoſe — and infatuated people in Diller It may likewiſe give a greater or a leſs degree of * 
Vit. deg baptiſm to infants, is acknowledged by the Babtiſts : but ility in caſes where we can find no other evidence, But all 7. 
Me. te difavow th raQice which the ap llation of Anabapti/ts im- — drawn from analogy are till the weaker, the greater dif. 
b. P Auen 1 — ſeem ou e to a more ancient and re- 18. y gen the Gs compered 1 and therekure muſt 
They appear ſupported by hi of all when we compare bud 
way, t v5 as the deſcendents of the Waldner, ing * — no two thingy in nature more unlike, OY 
mer, — y U and perſecuted by the deſpotic heads of the | to fo wo is no fubjelt in CANINE Rave range bean i goons 
— te - — — y — nay 3 — 2 bs all prinel- to 2 8 BY _— of this — as in what relates 
ons of fanatlelſm . em an early aequaintance with materlal 
ught, un the other, See Barriere things by means of our ſenſes, and are bred up in mill 
a co a 
. a, AN ACREONT IC, In the Greek and Latin poetry, ſome- — with them. Hence we are apt ty — all —— 
— ing ——— or In the manner and dae of Ang. — — = — _ — matter the qualities that 
C ; who lived upwards of 400 years beft | ings. It Is for this reaſon that mankind h. 
* Chri Ewous for the delleney of his wit, and the exquiſite, yet In all ages, been ſu prone to euncelye th Gy 
itch uh and natural, turn of hls poeſy Won the exquiſite, yet | ſubtile kind of matter! That - * tne {tſelf to be ſume 
it al a ll entent nnd there are fow 7 e have ſeveral of hls | human figure, and human y have been difpoſed to aferibe 
2 | pry wag. 
vs of feven fyIlables 4 or rather of th erlvation of the word Analogy Indle 
oth uh Nan es and lambles, though f meli mes — x N of Berlin obſerves, 4 1 Alleen le by —— 
= _ — 7775 are fumetimes called Anacreontier, of {nas | met — us by the ſenſe 10 whieh the term 1s ufed in — 
art), ſet, j Mes an equality o ratlos. I. 
—— * Miet of Angereon are (weeter, ſays Senllger, than Indlan 1 It |s obſerved, there may be a reforndlanes [mw = 
wn lp * I and tenen iy Madam Daeler, lay — tvey ba pr yes — 7 the former ly 
* 2 the mind no Images but what were be and - ſitIve — the latter moral . — prion of ifs 
te 1 vt Anaereon, fass Rapin, are fluwets, beauties, and petpe⸗ . of rational faculty of man, 
= te le, b. * Is familiar to him to write What ſe natural Ind to very phyſleal reſemblance may be redueed to one of More 
* — + — 2 58 ſy eaſy, and graceful, that 7 A 7 yore more Identities, 
Ves ere la nothing comparable to the methoc | moral reſemblanes there ss anal A 
eſor he won, nor to that kind of writing he f. ls — may therefore be reduced to (dent! ogy, Analogy 
tle to and eaſy, every where diffuling th iv followed. He flows ſuft — To objects ars A* „ ty and always ſuppoſes gort= 
ethelt e bl vorks, and tuning hs harp to Indolence of Nis RG | orarecalled ane? — Ne mers 
q to the fmoeth and pleat! analegont, when ſume Identity In difeuvered 
(ates temper of hls foul, But — has ven pon | paringthom, Ane | | n deduced 
a 4 N valigitul ce 
a = lr ey ey We repay oe oy ns hoy K 200g 
* All thy ay i ls (foſter far one he prinelples of analogy are a compariſon of two obJeAs j and 
, Tha the deway feathers are on — identities reſulting from thelr belng thus eompared 
| 4 Of ay u ing vt of my arrows = characters of analogy are—that two ubjedh be ehm — 
ele 0 my mother's doyes and Matton that there be one or more Identitles between theſe objects j and 
a II cleanly, (month, of round, that this Is difeernible only by reafon or intellect, | 
| ui . 1 th Venue girdle bound, Ra =o omblance Is to the ſenſes what ana/sgy e to the under- 
nd his between —_ o 0 range N relatſan and agreement latter LES man . 
2 1 u. eee — | — — — — are entirely Refemblanee and analogy are the faundatians bath of probabl- 
f 6 4 — conformity or reſemblance to —— — ags — _ lity and of certainty, en we are nat ſatisfied that the reſem 
Aion en animals and plants; but the analogy is fill ſt 1 Lr. ee . 
— 222 (pooten of certain — IRS — 4 j — EE that ne 
no_ enters much into all or the analogy is perfect. In 
Javing Plain and illuſtrate. A — or! — and ſerves to ex- we ſhould be careful not to 4 — it Le 
Gs on foundation than analogy. ADEN _— to dedues from the Identity of Monetary on which the 
1 judge of things leſs known, by ſome D 3 
: ; na the * en cs, 
ze cly miliar or better known, And —.— 8 things more fa- he principal uſe of analogy in the inveſtigation of phyſical 
antricss teal] a great lh ili ngs compared have and moral truth di phy 
ianificd thi 4 militude in their nature, when there i » according to our author, may be reduced to the 
igal ink that they are ſubj e e is reaſon to | four following : 1. B f 1 
the de- derable d 4 of * Le in _ laws, there may be a conſi- own ju — and 5 f — * * — 
utcd proba lity in conclufions drawn from o of others, with r to in- 
p 3 analogy. t ſubjects. a. To deduce a general from a _— truth. 
Having 
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ſo that here we may evolly view the force of each proof, and 44, 
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Having difeovered and proved the truth of a propoſition with 
reſpect to any partleular object, examine whether this truth Aows | mire the uſe Cleero made of rhetorical figures do conceal th 
t 


from a quality peeullar to this ingle object, of common to ſeve- | weak part of a eauſe, A collection has been made of the analyſy 
ral objects, In the latter eaſe all theſe objec may be —_— formed oy the moſt celebrated authors of the 16th eentury, jj 
hended under one general Idea, founded on thelr common quality, | 4 vols. folls, 

Subſtitute this general Idea Inſtead of the partleular object, and | ANALYS1s le alſo ufed In chymiftry, for the deeompounding of 
the propoſition will beeome general, without ceaſing to be true j | a mixed body, of the ſeparation of the prinelples and eonfituenr 
beeauſe whatever evidently and folely reſults from the Identity, on — of a eompounded fubſtapes, T's analyze bodies, or ref 
which an analogy Is founded, muſt neee(Farlly be true with re peel hem Into thelr eomponent parts, 1s Indeed the ehlef 00 


to all thoſe abſeets In which the analogy (8 the fame. 4. T's 
prove the truth of falſehood of — which eannot he bther- 
wilt demonſſrated. 4, To diſcover new truths In both natural 
and moral philoſophy, 

The analogy between the three kingdoms, of plants, animals; 
and minerals, hay been the ſoutee of a variety of diſeoverles; el- 
ner -7 ur Imaginary hence It Is we have learnt; that plithts 
teathe : that the ” elreulates in them; that generation is pet- 
fortmied by eggs In the human kind z that the planets have bei 
atihoſphetes; their inhabitants, their trees, thelt ſens; Ke. In- 
deed; if we will follow whither analogy; teal ot imaginaty, Will 
led tis; thite Is no efid bf felthee; 8 

As to divigie at ſupernatutaf alters; it is afferted we know 
fnthing of them but by afialogy 3 that is, by the kmetſtatton aneh 
fb HtHHon of theſe Ideas We have of buffelves ani other natutal 
beings: Our Ideas of God himifelf arife From this fpring 4 We 
pre fs direct and ümmeiſſate perception of him: The know: 
edge we 114 ve of the Bupreme Neth Ir 6f his 
wiitht and 4 reflection of the mind, Which fhews What power; 
em, Ke, appear 11. i enable him ft produce them: 

Having 89 proper ideas of his perfections we give them the 
names uf thufe Faculties of men Which we Jigs eee y: Bee 
an excellent tregtiſa an the Aae of Religinn, natural and fe- 
vealed, th the Cunflitution and Curſe of Nature, hy biſhap Hut- 
fler (as befure-mentioned) in which, by evinchng the analigy af 

ikeneſs that ſubſiſts hetween the ſyſtem of things and tenen 
of providence, which revelation Informs us of, and that ſyſtem of 
things and diſpenſation of providence which experience and res- 
fon Inform us of, |. e, the known courſe of nature, he is led to 
aſcribe both to the ſame author and cauſe, 

ANALYSIS, Ina general ſenſe, implies the reſolution of 
ſomething compounded Into Its original and conſtitutent parts, 
The "oy s Creek, and derived from 1-3, to reſolve, 

Ax8ALYS14, in mathematics, Is properly the method of reſolv= 
ing problems by means of algebralcal equations ; whence we of. 


ten find that theſe two words, analyſir and a/gebra are uſed as 


ſynonymous, 

Analyſis under Ita preſent Improvements, muſt be allowed the 
apex or height of all human learning: it le this method which fur- 
viſh's us with the moſt perfect examples of the aft of reaſoning ; 

{ys the mind an uncommon readineſs at deducing and diſcover» 
— from a f.w data, things unknown 4 and, by uſing ligne for 
Ideas, preſents things to the Imagination, which berufe ee med 
out of Its ſphere 1 by this, geometrical demonſtrations may be 

reat'y abridged, and a long ſeries of argumentations, whereln 
the mind cannot without the utmoſt effort and attentlon diſcover 
the connection of Ideas, are hereby converted Into ſenſible ſigne, 


Auch the ſeveral operations required therein effected by the combl- 


nation of thoſe ſigns, But, what is more extraordinary, by means 
of this art, a number of truths are frequently expreſſed by a (Ingle 
line, which in the eormmon way of explaining and demonſtrating 
things would All while volumes. I hus, by mere contemplation 
of one ſingle Une, whole ſelences may be ſometimes learnt in a 
few minutes time, which otherwiſe could ſearce be attained in 
many years, 

ANALY*18, Is divided, with regard to Its obJe&t, Into that of 
finiter and infintter. A Finite Quantities, Is what we other= 
wife call fpeelous arlthmetle of algebra. See the Syſtem of A. 
GKBKA, Introduction. A. 0 Infiniter, ealled alfo the New 
Aust, le particularly uſed for the method 
different ealeulus, See FLUxX1ONk, 

ANALYAIn, In logle, fignifles the method of tracing things 
backward to thelr ſource, and of reſolving knowledge Into Its ofl- 

nal prinelples. "This Is alſo called the method of r-/o/u//on and 
Nang oppoſed to the ſynthetſe method, or that of een. 
The art of logical analyſis conſiſts principally In combining our 
perceptlons, e my them together with addreſs, and contriving 
er expreſſions for conveying our thoughts, and repreſenting 
thelr ſeveral diviſions, claſſes, and relations. See the Syſtem, 
Part IV. throughout, 

ANALY$1s, In rhetorle and oratory, le that which examines 
the connections, tropes, figures, and the like, inquiring Into the 
propoſition, diviſion, paſſions, arguments, and other branches of 
oratory, Sce the "Treatiſe on Oratory, Part ITT, Set. I, Art 4, 

Several authors, as Freiglus and others, have glven analyſes of 
Cicerv's Oratiuns, wherein they reduce them to thelr grammatl- 
cal and logical principles ; ſtrip them of all the ornaments and ad- 

. ditions of rhetorle which otherwiſe diſguiſe thelr true form, and 
concen] the cunnefion between one part and another. The de- 
ſign of theſe authors Is to have thoſe admired harangues juſt ſuch 
as the Judgment diſpoſed them, without the help of Imagination z 


of fluxlons, or the 


art of ehymiſtry, Chymiſtry Furnifhes, ſeveral means for the de. 


compoſition of —— whieh are all founded on the dI(Merenees if 


the properties belonging to the different prinelples of which 1 
boy to be analyſed ls de ofed, If, 15 example, a bod b 
compoſed of ſeveral prinelples; forne of whieh have a preat; and 
others a moderate degree of volatility; and; laflly; others ors 
ed; Its moſt volatile parts may be firſt ſeparated by a gradual 
ent in alſtlullng veſſels; anch then the parts whith are next In w. 
atllity will paſs over in aiſtſtation; and laffly; thoſe parts which 
are fixed; and capable of refifiing the action of Are; Will remain 
at the bottom of the veſſel; For the thodes of 2 With te. 
ſpect to analy fing the ſeveral boclles, ſee the 8yſſem, through 
AxALys815 is alfy uſed fr & Kin of ſyllabus, of table uf ts 
poems heads br atticles of 4 continued diferurſe; difpofel i6 
heit natural order anch deperdeney; Analyſes gte Hors feen. 
eal than alphabetical Indexes 3 bit they ae Tefs ſed, as being 
uke ſuttſeate- Analylis (4 like wife wed For u be, hunt met 
dieal Afuftrgtſon of the prigeiples of n ſeſenes in Which tyjs 
it is ABarly rana With What we othewifs call a 1444/1 
ALYTIC, of ANA LYFLEA by, furnething that bene ty 
of partakes of; the nature of analyſis: Thus we Fay; an analyi- 
Bal demunfiratinn; analytical provefe, analytical table we fe, 
Nat methd of Invefligation; Le 


4 


Ihe analytle methed Rands appofed to the Fynthetls, Ty nay: 
ral philafiphy, as In mathematies, the Inveſtigitation of difficulr 
things hy me analytile methad aught to ent 18 methad of cum. 
Pol un, "This analyſis canfiſts In making experiments and ubſer- 

ations, and in drawing general conelufions therefrom by induc. 
tlon g and admitting of nv ohſectlons againſt the eancluſiuns, but 
ſuch as are drawn — experiments, and other certain truths; 
and though the reaſoning from experiments anc _m——y 
Indudtion be no demonſtration of general concluſions, yet it {x 
the beſt method of reaſuning which the nature of things admits of; 
and may be eſteemed ſo much the ſtronger, as the Indudtion [4 
more general; and, If n» exception occur from phenomena, the 
concluſion may be pronounced general, By this way of analyſs, 
we may proceed from eompounds to thelr Ingredients; from +. 
tions to the forces — them ; and In general from eff«d 
to thelr cauſes, and from purtleular cauſes to more general ones, 
until we arrive at thoſe which are the moſt general, "This le the 
analytle method according to the INluſtrlous Newton, The (yn 
thetle method conſiſts In aſſuming the cauſes diſcovered and te- 
celved ns principles t and by them explaining the phenomens 
proceeding from them, und proving the explanations, See $ys- 
THESIS, and the Syſtem of Lodge, Part IV. 

ANALYTICS, ea, the ſelence and uſe of analyſs, 
The great advantage of the modern mathematics above the ae. 
ent Is In Int of analytles. Io the modern analytics prinelpally 
belong algebra t for an hiſtorical account of which, with the ſe. 
veral authors thereon, ſee the Introduction to the Syſtem of 
ALGEDMA,. 

ANARCHY, the want of government In a nation, where no 
ſupreme authority is lodged, either In the prince, of other rulers 
but the people Ive at large, and all things are In eonfuſlon, All 
kinds of ſtates are ſubjeRt to anarchles, We read of edv ana- 
chiles, eceleflaſtieal or ſpiritual anarehles, and even anarchies in 
the republle of letters, 

Anarchy |s ſuppoſed to have relgned after the deluge, before 
the foundation of monarehles, o ſtiln And It obtaln In diver 
parts, eſpeelally of Afrlea and 2 0. gr. among the I tn, 
who are obſerved by travellers to live In a perfect Independenc? 
of any ſuperlor among the Cullfornlans, where every family 
makes Its own laws, as well as religlon 4 In Chill, where every 
maſter of a famlly Is « king 4 In the Marlan [lands where hel. 
ther prince nor law Is known, but every perſon governs him 
according to his own wlll g and to mention no more, among he 
Hottentots, where the only reſemblance of government le, that in 
each nelghbourhood, the eldeſt le the firſt in honour, and his ad. 
vice chiefly followed, not from any elvil authority he le veſt 
with, but on account of his ſuperior experience, 

Some extend the Iden of anarchy farther, ſo as to make It com- 

ehend all the more 1 governments, In this ſenſe, anarcl 
amounts to much the ſame with Democracy, Hobby, In tl 
ſenſe, call the Roman commonwealth an anarchy, lt has been 
ſometimes controverted which of the two Is beſt, « ſtate of anit 
ehy, of of tyranny and arbltary power, This controverſy, ho#- 
ever, does not appear to be of any grear uſe; it Is of Iittle pur- 
poſe to determine which ls beſt, ſince « ſtate of anarchy, natural!) 
nay neceſſarily, paves the way for defpotiſin ; and confuſion ' 
always the parent of oppreſſion, 

ANARCHY ly alſo applied to certain troubleſome and difurder) 
1 * 
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ven In governments otherwiſe regular, In Germany, 
pe — wk e UeRion of Richard duns of Cornwall, to that 
he Ne Rud, of Hapſburg, Is commonly called the anarchy of u- 
nettem, Th England, the period between the death of Crum- 
well and king Charles's Reſtoration, Is commonly repreſented as 
an anarchy, Every month produced a new foheme, or form of 
vernment, Enthuflaſts talked of nothing but annulling all the 
14, abolifhing all writings, records, and regiſters, and 4 
all men to the primitive level, No modern natlon 1s more ſub- 
te recht than Poland 1 where every Interval between the 
"oath of one king and the election of another, Je a perfect plfturo 
if eonfullon; Infornuelt that It Is 4 proverb among thoſe people, 
that Poland 4 8 by eonfuſlon, 
The fel 19 proſonts numerous Inflances of hie! 
in that 4. finally denoted by this phraſe; /%/ in theſe days the re 
warns bing % Hue, But e man did that which was right in bir 
ee which 14 4 Juſt pfcture uf an angrrhy; The Aft angrchy 
v6 ad of in at eomitonwealth; ie that Which enſuedd un the 
death of 10 us, who leaving no (eee (fur; the government de- 
volved it the elders of the tribes, who ruled each according to His 
dog Will, Aſter the death of theſs elders; the ##44rrby became 


' lets; . 

NAS, in 6faithology, a genus bf birds belonging to the br⸗ 
ger bf agestes. The beak of this genus Is & Vittle btufe, £6: 
weed with an &pldermils of (hin SIP us at the bafey and Broad at 
he 464 1 the tage le obtuſe and Aethy j the feet afs Webber! and 
fied kr Im mſüig. Phe mat rermakable fpeeies are a8 Fulluw + 

i: The N of which there are two Varieties, vis: the ſe⸗ 
ru c MAATYETUE: 

4% The ferus, with a fernieyTindrieal black bill, yellow wan, 
and 4 White body, 1s the whiſtling of wild fwan ff Engliſh $14: 
thor, 4nd de le than the tame of Mute fpegles, heing about five 
feet in length, Thefs hire lnhabit the northern world a4 Wah 
as [celand, que av low * 10 elimate of (reges u of Lydia, 
the mudern Anatolia, In Afla Minor t It even deſcends as law as 
Faypt, They ae urine ſummer, in the great lakes and 
marſhes of the T'artarlan and Siberian deſerts ; and reſort in great 
numbers to winter about the Caſplan and Kuxlne ſous, Thoſe 
of the eaſtern parts of S{berla retire beyond Kamtſchatka, eſther 
to the coaſts of America, or to the Iles north of Japan. In $1. 
beria they ſpread far north, but not to the Arle eirele, "They 
arrive In Hudſon's Bay about the end of May, where they breed 
in great numbers on the ſhores, In the Iſlands, and In the Inland 
lakes 4 but all retire to the ſouthern parts of North Amerlea In 
aiumn, even as low as Carolina and Loulflana, In Carnlina 
they are (ald to be of two forts 4 the larger, called from Its note 
the Trumpeter, arrive In great flocks to the freſh rl vers In winter, 
and In February retire to the grent lakes to breed : the leſſer are 
ealled Hoopers, and frequent moſtly the ſalt water, The Indians 
of Loulflang wear the ſkins, with the down attached to them, 
ſewed together by way of covering 4 and of the larger feathers 
they make dladems for thelr chiefs, as well as weave the ſmaller 
on threads, ns barbers da for thelr wigs, with which they cover 
Larments, that are worn wy by women of the higheſt rank, 
In Auguſt theſe birds loſe thelr feathers, and are not able to fly 1 
when the natives of Iceland and Kamtſchatka hunt them with 
dog, which eateh them by the neck, and caſlly ſecure thelr prey. 
In the laſt place they are alſo killed with Nicks. The eggs are 
accounted good food 4 and the fleſh, 2 that of the 

oung, Is much eſteemed by the Inhabitants. The uſes of the 

eathers are manifeſt to every one 4 and the ſkins of the body are 
worn by the Inhabitants ; beſides which, that of the legs, taken 
off whole, 1s uſed for purſes, and appears not unlike ſhagreen, 
Wild wan, Linneus ſays, frequently viſit Sweden after a thaw, 
ang are eaught with apples In which a hook ls concealed, The 
wild (wan frequents our coaſts In hard winters In large flocks, 
but does not breed In Great Britaln, Martaln aequaints us, that 
ſwans come In October In great numbers to Lingey, one of the 
Weſtern INles4 and continue there tilt March, when they return 
Wethward to breed, A few continue In Mainland, one of the 
Orhneys, and breed In the little Isles of the freſh» water lochs | 
but the multitude retire at the approach of (pring. On that ge- 
count, (wans are there the poor man's almanack 1 on thely — 
Ing the Iſle, they * good weather 4 on thelr arrival, they 
announce bad, Theſe, as well as moſt other waterfowl, profer, 
for the purpoſo of Incubation, thoſe places that are leaſt fro. 
vented by mankind 1 I we find that the lakes and 
"reſts of the diſtant Lapland are filled during ſummer with my- 
ads of water-fowl; and there ſwans; geeſe, the duck-tribe, 
gooſanders, divers, be. paſs that ſeaſon j but In autumn return to 
it, and to other more hoſpitable ſhores, 

This fpecles has ſeveral diftinAlons from the ſpecies which we 
in Britain call the /ame ſtan. In Ruſſla this ſpecies more fitly 
calms the name, It being the kind moſt commonly tamed in that 
empire, The whiſtling {wan carries Its neck quite ere, the 
other fwlms wlth it arched, This 1s far Inferlor In Ne, This 
his twelve ribs on a fide; the mute ay eleven, But the moſt 
remarkable le the ſtrange figure of the windpipe ; which falls In- 
to the cheſt; then turns back like « trumpet, and afterwards 
makes a ** bend to Join the lungs, Thus It Is enable to 

No 14. Vot, 1; 


ANA 


| utter u loud and (helll note, The other fwan, on the contrary 
is the moſt filent of blrds ! It ean do nothing more than hiſs, 
which It does on recelving any provocation. The voeal kind 
emits [ts loud notes only when flying or calling. Its found Is, 
whos, whoogh, very loud and fhrill, but not difagreeable, when 
heard far gba ve one's head and modulated by the winds, The 
natlves of Teeland eompare it to the notes of a Violin, In fact, they 
hear It (ſays Mr. Pennant) at the end of thelr long and my 
winter, when the return of the fwans announees the return of 
ſummer; every note muſt be therefore meludivus which pre- 
ages = ſpeedy thaw, and the releaſe from thelr tedious don- 
Hwement; 

It Is from this fpeeles alone that the anelents have given the 
fable of the {wan being a with the powers of wh Km 
braelng the thagurvan duftriiie; they mache the budy of this 
blrd the manſſan of the sus of tepatrtet! poets ; ard after that, 
attt|biited t6 (hs birds the ſame Fachulty v Kr weh thelt 
Inmates poſſe in 4 pre-enlſtent Nate; lie alen not HIC- 
tinguiſhing between ſweetneſs of numbers ane meludy of viiles 
thoight that real Which Was ny Intended Aguratively: The 
mute (Wan, Me: Pefinaft obſerves, fever Frequents the Pads, 
mer Is ever ſren on the Cayfiet in Lyche j each of them rea 
l by the poets fur the great feht of wage 

„ihne a (WAR became a emen tiple For 4 Bart: Horace 
ealls Pinder Dire um Cyg#um i And TH Bhs ge even ſuppoſes 
himfelf changed inte a (WAA: Virgil (peaks ef his poetieal hre 


tren IH the fame Manger; 


Fare Fwy Lye 
Cantantes fyblime ferent ad sche ka eye, Fi Is, _ 
When he fpeaks of them figuratively, he afvribes ty them me- 
wy vr the power of muſſe hut when he talks of them 44 hirds, 
he lays afide fiftion, and, liks 4 true naturalilt, gives them their 
Foal note 4 
ant fanitum ravc/ per Ragna laquacla ey gn, 
a * a hy / wy Lib, *. IE 

Tt was alfa a papular 72 among the ane lente, that the ſwan 
foretold its awn end, To explain this, we muſt conſider the 
twofold character of the poet, va/er and porta, which the fable of 
the tranſmigration continues to the bird ; or they might be ſup- 
poſed to derive that faculty from Apollo, thelr patron deity, the 

od of prophecy and divinatlon. As to thelr belng ſuppoſed to 
ling more ſweetly at the approach of death, the eaſe 1 boautl- 
fully explained by Plato, who attributes that unuſual melody ty 
the ſame ſort of ecſtaſy that good men are (ametimes (ald to en- 
Joy at that awful hour, foreſcelng the Joys that are preparing fur 
them on putting off mortality, 

„ The Manſuetur, or mute (wan, ls the largeſt of the Drlti(h 
blrds, It Is diftinguiſhed externally from the wild ſwan ; fArſt, 
by Its ze being much larger 4 ſecondly, by Its bill, which in this 
Is red, and the tip and (des black, and the (kin between the eves 
and bill de of the ſame colour, Over the baſe of the upper man. 
dible, p_ a black callous knob + the whole plumage, tn 
old birds, des white 4 In young ones, aſh-coloured, till the levond 
year + the legs are duſky 4 but Dr, Plott mentions @ variety found 
on the "Trent near Rugely, with red legs, 

The ſwan ls held in high veneratlon by the Mahometans, [t is « 
very ſtrong bird, and ſometimes exceeding fleree t has not unfre- 
quently been known to throw Hon and trample under feet youths 
of thirteen of fourteen years of age, It s ſald to be very long lived, 
and frequently to arrive at the hundredth year. The young are 
not perfect in plumage till the ſecond year, The (wan lays the 
firſt egg In February, and continues laying every other day to the 
amount of (Ix, ſeven, or elght eggs j theſe It places on a bed of 


graſs near the water, and fits (x weeks, It feeds on both fich 
and herbage. 

No bird, perhaps, makes fo \nelegant a 2 out of the water, 
or has eymmand of ſueh beautiful attitudes on that elvment, 
a« the ſwan 1 almoſt ny poet has taken notice of It but none 
with that Juſtneſs of defeription, and In fo plAtureſque a manner, 
as our Milton 

The (wan, with arched neck f 
tween hey white wings mantling, proudly rows, 
er Nate with gary feet, an, Loft, H. vil, 

In former times, It was ſerved u every great feaſt, when the 
elegance of the table was meaſured by the f and qa of the 
good cheer, Cygnets are to this day fattened at about 
Chriſtmas, and are fold for a gulnea a-plece, Swans were for- 
merly held In ſuch eſteem In England, that by an a of Ed. 
ward IV. c. 6, „ no one that poſſeſſed a freehold of leſs clear 
yearly value than five marks, was permitted to keep any, oher 
than the ſon 7 our ſovereign lord the king," And by the eleventh 
of Henry VII. e. 17, the puniſhment for taking their eggs was 
impriſonment for a year and a day, and n ine at the king's will, 
Though at preſent they are not ſu highly valued as a delleacy, 

et great numbers are preſerved for thelr beauty ; we ſee mult]. 
tudes on the Thames and Trent, but no where In greater num» 
oo than on the ſalt- water Inlet of the ſea near Abbotſbury In 


orwle 


— For repreſentation, ſee Plate V. Genus 32. At- 
ter A; 
* Tt 


the legs of a fleſh colour, This 


ANA 


The anſer, rut of manſuetur ; or grey lag, and tame gooſe. 
The grey lar, all 72 e twofeet nine Inches In length, and 
five feet In extent, 'The bill is large and elevated ; of a fleſh 
colour, tinged with yellow ; the head and neck clnerous ; breaſt 
and belly whitiſh, clouded with ” or aſh colour ; back, grey 

pecles reſides in the fens the 
whole year ; breeds there, and hatches about eight or nine young, 
which areoften taken, eaſily tamed, and eſteemed moſt excellent 
meat, ſuperior to the domeſtic gooſe, Towards winter they col- 
le& in great flocks, but in all ſeaſons live and feed in the fens- 


On the continent they are migratory, changing place in large 


flocks, often g; oo or more : in this caſe, the flock is triangular in 
ſhape, with one point foremoſt ; and as the gooſe which is firſt is 
tiredſooneſt, it has been ſeen to drop behind, and another to take 
his place, In very ſmall flocks, however, they are ſometimes 


ſeen to follow one another in a direct line. 


The manſuetus is the grey lag in a ſtate of domeſtication, and 
from which it varies in = A Lame geeſe arekept in great mul- 
titudes in the ſens of Lincolnſhire : a ſingle perſon will have 1000 
old geeſe, each of which will rear ſeven ; ſo that towards the end 
of the ſeaſon he will become poſſeſſed of 800. During the 


breeding ſeaſon theſe birds are lodged in the ſame houſes with the 


inhabitants, and even in their very bed-chambers: in every a- 
partment are three rows of coarſe wicker pens, placed one above 
another ; cach bird has its ſeparate lodge divided from the other, 
which it keeps poſſeſſion of during the time of ſetting, A perſon 
called a gozzard, i, e. gooſe heard, attends the flock, and twice a 
day drives the whole to water; then brings them back to their 
habitadions, helping thoſe that live in the upper ſtories to their 
neſts, without ever miſplacing a ſingle bird. The geeſe are 
lucked five times in the year : the firſt plucking is at Lady-day, 
or feathers and quills; and the ſame is renewed, for feathers only, 
four times more between that and Michaelmas, The old geeſe 
ſubmit quietly to the operation, but the young ones are very noiſy 
and unruly, If the ſeaſon proves cold, numbers of them dle by 
this barbarous cuſtom. 

The moſchata, or Muſcovy duck of Ray, has a naked papil- 
lous face, and is a native of India, It is larger than the wild 
duck, — in length two feet, This ſpecies is pretty common 
in a domeſticated ſtate in almoſt every nation ; and the breed 
vught to be encouraged, as there is more fleſh on it than on the 
common duck, and of a very high flavour. "The eggs are roun- 
der than thoſe of a duck, and in young birds frequently incline to 

ten, The lay more eggs, and fit oftner, that other ducks, 

n an unconfined ſtate they make the neſt on the ſtumps of old 
trees, and perch during the heat of the day on the branches of 
ſuch as are well cloathed with leaves. When kept tame, they are 
ſufficiently docile ; and the male will not unfrequently aſſociate 
and produre a mongrel breed with the common ducks. The 
name of Muſeovy duck was given to them from their exhal- 
ing ea muſky odour, which proceeds from the gland placed on 
the rump in common with other birds; 

The boſchas, vt common wild duck; frequents the lakes 
6f different countries; and Feeds _ frogs and ſeveral ſorts of 
infects; The wild-ducks pait in the ſpring ; build theit neſts 
umbng tuſhes Hear the Water, and lay from to to 16 eggs. The fe. 
Hale is 4 Very artful bird, and does not always make the Heſt 
elofs t6 the Water, but Frequently at a good diffanee from It 4 IH 
which eaſe the duck WIll take the uy in its beak oe between its 
legs. Tt is known ſemeiſwes ty Tay the eps inen high trees in a 
deferivd magple's r etws heft, At moulting-time, when they 
ennie fy; they are cane in great numbers: They abound pak⸗ 

Iewlarly in H fnentathire, the great magazine of wild fowl th this 
ineo 1 Where vivdigious numbers dre taken annually in the 
ſleeſſye, New eto, 

Minds with flat bills, ma find their fund by Te have kee 
alf if nerves that extend t6 the end of their hills hes nerves 
are temarkably eunfpleyius th the head and bill of the ll dark, 
and are larger than thoſe ea gp uy any er bird yet wen! 
this is the Feaſun they grape Four find wire than any uther bly 

hate ver; The eommun tame fpevies of hcks take thelt vflgin 
— theſs, and may be travel ty l by une ring ehatabters; The 
drakes, however they vary in ehre, always retaln the euifled 
feathers of the tall; and both fexes the Form of the bill; of the wild 
kind, Nature mo in the eolours of all dumeſtie animals i and 
for a wiſe and wetul end, That mankind may the more readily 
diflinguiſh and claim their refpective property: In France this 
ſpeeſes is hat wften ſeen except In winter | appearing In Oftuber, 
ang golng nexth in fpring: They are eaught In various manners 
among the reſt, in deeeys, as in England ; the ehief place fur 
whieh is Fieardy, where prodigious numbers are taken, partici: 


larly onthe river Somme. It is alfa euſtomary there to wait for 


the floeks paſſing over certain known places, and the ſportſman, 
having a wicker cage, containing a quantity of tame birds, lets 
aut ane at a time, af a convenient ſeaſon, which enticing the paſ- 
ſengers within gunſhot, five or fix are often killed at once by an 
expert markſman, They are naw and then taken alſo by a hook 
baited with a bit of ſheep's lights, which ſwlmmiag on the water, 
the bird ſwallows the bait, and with it the hook, Various other 
means of catching ducks and geeſe are peculiar to certain nations; 
of which one ſeems worth mentioning from its ſingularity ; The 


* 


ANA 


perſon wiſhing to take theſe, wades Into the water up to the ehin, 
and having his head covered with an py calubaſh, approaches 
the place where the ducks are when they, not regarding a 


object of this ſort, ſuffer the man freely to mix with the flock; 


after which he has only to pull them by the legs under the water, 
one after another, till he is ſatisfled ; returning as unſuſpeQed hy 
the remainder as when he firſt came among them. "This metheg 
is frequently put in practice on the river Ganges, uſing the earth, 
ern veſſels of the Gentoos Inſtead of the calabaſhes 1 theſe veſſ{1, 
are what the Gentoos boll thelr rice In, and are called Kutchare, 
pots (they likewiſe make a diſh for their tables in them, which, 
goes by the ſame name) i after theſe are once uſed, they look upon 


them as defiled, and in courſe throw them into the river as uſe. 


leſs ; and the duck-takers find them convenient for their purpof., 
as the ducks, from conſtantly ſeeing the veſſels float down the 
ſtream, look upon them as objects of full as little regard as a «1. 
labaſh, The above, or ſome ſuch method, is alſo practiſed in 
China as well as India, The Chineſe, however, though they 
make great uſe of ducks, do not prefer the wild ſort, being in ge. 
neral extremly fond of tame ones: and it is ſaid that the major 
art of theſe are hatched by artificial heat; the egge, being 
aid in boxes of ſand, are placed on a briek hearth, to which i, 
given a proper heat during the time required for hatching, The 
ducklings are fed with little craw-fiſhes and crabs, boiled and cut 
(mall, and afterwards mixed with boiled rice ; and in about a fort. 
night ſhift for themſelves, when the Chineſe provide them an «ld 
ſtepmother, who leads them where they are to find provender fur 
themſelves ; being firſt put on board a ſampane or boat, which is 
deſtined for their Fabiration, and from which the whole flock, 
often to the amount of 300 or 400, go out to feed, and return it 
command. This method is uſed nine months out of the twelve 
(for in the colder months it does not ſucceed ) and is ſo far from 
a novelty, that it may be every where ſeen ; but more eſpecially 
about the time of cutting the rice and gleaning the crop, when 
the maſters of the duck ſampanes row up and down the river ac. 
cording to the opportunity of procuring food, which is found in 
plenty, at the tide of ebb, on the rich plantations, as they are 
overflowed at high water, It is curious to ſee how the ducks obcy 
their maſter ; for ſome thouſands, belonging to different boats, 
will feed at large on the ſame ſpot, and on a ſignal given will fil. 
low their leader to thelr reſ eve ſampanes, without a ſtranger 
— found among them. This is ſtill more extraordinary, if ve 
conſider the number of inhabited ſampanes on the Tigris, ſuppoſed 
to be no leſs than 400,000, whichare moored in rows cloſe to cach 
other, with a narrow paſſage at intervals for boats to paſs up and 
down the river, The Mig, at Canton, is ſomewhat wider thin 
the Thames of London, and the whole river is there covered in 
this manner for the extent of a leaſt a mile. 

The galerlculata, or Chineſe teal of Edwards, has a hanging 
ereſt : and on the hinder part of the back; on both ſides; there i; 
a crooked; flat, elevated feather ; the eteſt Is green and red; and 
the back is brown, and ſpotted with blue ; and erect featherson 
the back ate ted and blunt ; one eilige of the inmoſt wing-fFeather 
when the wings are ſhit, is raiſed over the back, and is red, and 
like a fickle beſore; This moſt Hingular and elegant ſpecies (54 
tative of China and Japan, whete it is kept by the inhabitin's 
for the fake bf Its beauty, It is not near ſo common in Ching 

any other kinds, oe perhaps they ate politically held deat tu the 

WOpean purchaſers 4 they are Frequently expoſed ty fils gt Can- 
ton Ih Figes, AHt the common prive is Frum ls ty ten --— f 
pair: they ate not untreiſuentſy brought nts England alive ; hut 
Feulre Cares as they fein inte tener than wut prese, At: 
te pts have been Wade th eren them Th this eovntry; but u 
fuepefe, thuugh they ars Familiar noun, he bin. js Aeg 
In Japan by the name of NUV, The Engl ty Chins es 
[t | is Novi "of ande in duct; 
AMARCA,; from +14 and Wee in medipine 6 fn 
whlverſal a where ſn the whale (ub(tanee of the badly (8 lu 
af bladfed wil Nom, is Humans, For deferiptivny eauſts, and 


ure, foe the Nyſſem, (Jenus 56 ani 55; 

ANAN #1, AIM, wy yo yr LR atumpy, ls ſomes 
tines Wed to expe: fs feht aperture uf the mow 

as lets out thelf buntents, | 

AXASTOMASIS Is more Frequently uſed ti denote the oye" 
ing of two veſſels (ity ons anvther 4 of the union and Junge 
of the mouths of two veſſels, where by they come te cur 
nieate With one anvther. There are various anaftomaſes of (1's 
kind, 6: gf: of — | an artery, 4 veln with a vein, all 
a vein with an artery. This elreulation of the blood in the five ls 
effe@ted by means of the anaſtumaſes, ve Inafeulations of the v+ #4 
cava with the pulmonary veln ! and ofthe pulmonary artery vl 
the 49/4: e elreulation is alſo performed in adults by de 
anaſtamaſes, or continuation of the capillary arteries with e 
velns. See the * of ANATOMY: 

ANATOMY, 4147447, the art of diffefting, or artifielally 
ſeparating the parts of an animal body, ta difeoyer their ftuattaf, 
figures, connections, fabric and economy, The term is uſually 
applied to the examination of the ſtructure of human bodies, 

here its ſubje& is a deſcription of the ſtructure of the brv!* 
creation, it is denominated COMPARATIVE ANATOMY, 0 
which we have given a copious Syſtem, 
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SYSTEM OF ANATOMY. 


INTRODUCTION, 
I. View of the ſubje#t in General, 

*HE etymology of the word Anatomy, as before yiven, implies 
1 fimply dife&tron z but by this term ſomething more le uſually 
3 t is every day made uſe of to expreſs a knowledge 
{the human body und a perſon who Is ſald to underſtand anato- 
— is ſuppoſed to be converſant with the ſtructure and arrange» 
ment of the different ſolid parts of the body, 

It 1s commonly divided into Anatomy, properly fo called ; and 
Cumparative Anatomy! tho firſt of theſe e confined ſolely to the 
human body! the latter includes all animals, fo far as a knowledge 
of their ſtructure may tend to perfect our ideas of the human body, 
See the Syſtem of COMPARATIVE Anatomy, 

The term anatomy may alſo have another and more extenſive 
Gonification : it may be applied to expreſs not only a knowledge of 
the ſtructure and diſpoſition of the parts, but likewiſe of their - 
nomy and uſe, Conſidering it in this light, it will ſeldom fail to 
excite the curioſity of people of taſte, as a branch of philoſophy ; 
ince, if it is pleaſing to be acquainted with the ſtructure of the 
body, it is certainly more ſo to diſcover all the ſprings which give 
life and motion to the machine, and to obſerve the admirable me- 
chaniſm by which ſo many different functions are executed. 

Astronomy and anatomy, as Dr. Hunter, after Fontenelle, ob- 
ſerves, are the ſtudies which preſent us with the moſt ſtriking views 
of the two greateſt attributes of the Supreme being, The firſt of 

theſe fills the mind with the idea of his immenſity; the largeneſs, 
diſlances, and numbers of the heavenly bodies; the laſt, aſtoniſhes 
with his intell\gence and art in the variety and delicacy of animal 
mechaniſm. The human body has been commonly enough known 
by the name of microcoſmus, or the little world; as if it did nut 
ditler fo much from the univerſal ſyſtem of nature in the ſymmetry 
and number of its parts as in their ſize, 

Galen's excellent treatiſe De uſu partium, was compoſed as a 

ſe hymn to the Creator; and abounds with as irreſiſtible proofs 
of a ſupreme Cauſe and governing Providence, as we find in mo- 
gern phyſieo-th ology. And Cicero dwells more on the ſtructure 
and economy of animals than on all the productions of nature be- 
ſides, when he wants to prove the exiſtence of the gods from the 
order and beauty of the univerſe, He there takes a ſurvey of the 
body of a man in a moſt elegant ſynopſis of anatomy, and con- 
eludes thus: Quibus rebus expoſitir, ſatis docuiſſe videor, haminis 
natura, quante omnes anteiret animantes. Ex quo deb*t intelligi, 
nee figuram fitumgue membrorum, nec ingenii mentiſque vim talem 
effici potuifſe fortuna, 

The fatisfaQtion of mind which ariſes from the ſtudy of anatomy 
and the influence which It muſt naturally have upon our minds as 
1 cannot be better conveyed than by the following paſ- 

er fron the ſame author: Pu contuens animus, accepit ab his 
eg vitionem deortimy ex quia oritur pirtatt cui conjunttn juftitia eff, 
relinguarque wirtutes : ex quibus vita beata exſiftit par et fimilis 
derrimy nulla alin re niſi immortalitate, quz nihilad bene vivendum 
pertinet; cruent ce 

[t would be endleſs to quote the animated pa ſſuges which are to 
be ſouyd in the phyſielans, qc ncys and thevligiſts, who have 

conſidered the ſtrüctüre and funcfſons of anmals With a view th 
watds the Creator, THis a view Which muſt Nike — one with 4 
oſt ax fuß eo vietion: Why can know and eonfider the thouſand 
evident probf of the aftunifhing u orks bf the Creator; In forming 
and Ma lning an Animal body, fur as ours, without Feeling the 
ti ** enth van? Can we feriuufly reflect upon this awful 
Wulf, Without being almoff loft In advration f without lwnging 
for Anale Viſe affer this, in Which we may be gratified with the 
light} enjoy ment; whish Vf ſaeiltſes and mature fear rapable 
"i the feine And = the great x ifm of the regt, 
Wrong the whiverſ®, and tn directing All ins operations ut 
Wis wore med late Nr enneerh thefs WHY are be 
be the guardians of healthy as this Alvdy Is neeeffary #9 lay a fn 
Wasen for all the branches of medielns; The more we know of 
wur Fabrley the Wore teaſur we have ty believe, that If ou ſenſes 
Were Wee gene, and muy Judgment more enlarged; we seh be 
ble en Have many (privgs of Tie which are now hidden From vis i 

Y this ſame fasse we (hold difeover the tus eguſps and nate 
vi iſeaſes 4 and (horedy be enabled ty refture the health of many, 
Wii ae how From wur bn enfifined knowledge, (ald ty labour 
Wer Ineweable difurders. By (uch an Intimate acqualntanee 
Wii the eevonomy of our bodies, we ſhould difeaver even the 
ſeeds of Wiſenſes, and deſtroy them before they had taken root in 
We conſtitution, 

That anatomy ie the very bafls of furgery, all muſt allow, 
[tis diffe ation alune that ean teach us, Where We may eut the Iv 
Ing body with freedom and difpateh g and where we may venture 
vith great elreumfpeAion and deliency i at the fame time it palnts 
"ut te Where we muſt nat, upon any account, attempt it, This 
Informs the bead, gives dexterity to the nd, and familiarizes the 
bart with e fort of neceffary Inhumanity, by the uſe of cutting 
inftruments upon our fellow-ereatures, 

Befides the knowledge of our body, through all the variety of its 
frutturg and eperations in a ſound te it is by anatomy only that 
ve can arrive at the knowledge of the true nature of moſt of the 
Ciſcaſes which eMiQ humanity, The ſymptomsof many diſorders 


are often equlyocal z and diſeaſes themſelves are thence frequently 
miſtaken, even by ſenſible, experienced, and attentive phyfielans, 
But by anatomical examination after death, we can with certaint 
find out the miſtake, and learn to avoldit in any (imilar eaſe, This 
uſe of anatomy has been ſo generally adopted by the moderne, that 
the eaſes already publiſhed are almoſt Innumerable: Mangetus Mor- 
gagnl, indeed many of the beſt modern writers In phy ſſe, are full of 
them, And if we look among the phyſicians of the beſt character, 
and obſerve thoſe who have the art itſelf, rather than the cra/? of | 
the profeſſion, at heart ; we ſhall find them conſtantly taking pains 
to procure leave to examine the bodies of their patients after death. 

Aſter having conſidered the progreſs of anatomy ; the various 
diſcoveries that have been made in it, from time to time ; the great 
number of diligent obſervers who have applied themſelves to this 
art ; and the importance of the ſtudy, not only for the prevention 
and cure of diſeaſes, but in furniſhing the livelieſt proofs of di- 
vine wiſdom ; the following queſtions ſeem naturally to ariſe. For 
what purpoſe is there ſuch a variety of parts in the human body ? 
Why ſuch acomplicationof nice and tender machinery? Why was 
there not rather a more ſimple, leſs delicate and leſs expenſive frame ? 

In order to acquire a ſatisfactory general idea of this ſubject, 
and find a ſolution of all ſuch queſtions,let us, in our 2 grnagn 
make a man: in other words, let us ſuppoſe that the mind, or im- 
material part, is to be placed in a corporeal fabric, in order to hold 
a correſpondence with other material beings by the invention of 
the budy ; and then conlider, 4 priori, what will be wanted for her 
accommodation, In this inquiry, we ſhall plainly ſee the neceſſity 
or advantage, and therefore the final cauſe, of moſt of the parts 
which we actually find in the human body, And if we conſider 
that, in order to anſwer ſome of the requilites, human wit and in- 
vention would be very inſufficient ; we need not be ſurpriſed if we 
meet with ſome parts of the body whoſe uſe we cannot yet per- 
ceive, and with ſome operations or functions which we cannot ex- 
plain, We can ſce that the whole bears the moſt ſtrik ing cha- 
racers of excelling wiſdom and ingenuity: but the imperfect ſenſes 
and capacity of man cannot pretend to reach every part of a ma- 
chine, which nothing leſs than the intelligence and power of the 
Supreme Being could form and execute, 

'irit, then, the mind, the thinking, immaterial agent, mult be 
provided witha place of immediate reſidence, which thall have all 
the requiſites for the union of ſpirit and body; accordingly ſhe is 

rovided with the ain, where ſhe dwells as governor — ſuper- 
ntendant of the whole fabric. In the next place, as the is to hold 
a curreſpondence with all the material beings around her, the 
mult be ſupplied with organs fitted to receive the different kinds 
of impreſſions which they will make, In fact, therefore, we ſee 
that ſhe is provided with the organs of ſenſe; as we call them: the 
eye is adapted to light ; the ear to ſound ; the noſe to ſmell ; the 
mouth to taſte ; and the ſkin to toveh, Further: She muſt be 
furniſhed with organs of communication between hetſelf in the 
brain and thoſe organs of ſenſe; to give het information of all the 
Impreſſions that are made upon them, and the muſt have organs be- 
tween herſelfin the braln and every other part of the budy, Atted ty 
eviivey het enthmmands and inſſuenee oye the whole: For theſe pijt- 


— the netves ate actually given, ur ute chotds, which tſk 


wann the brain, the immetſſate refiddencs of the mind, ard difyerſs 
themſelves in branches though all parts of the budy: They eme y 
all the different kinds of ſenſations ts the ind; in the halt ate 
likewiſe earty hut From thenee all her enmmands ur lune ner ty the 
vther parts of the budy: They are Intended ty be geeational mon 
tr Aan aH ich Un pres as Wight endanger the well belag uf 
the whole, ve of any particular part 4 which vindieates the Ce 
ate of all things, An having adtually fukje8ted ws ty this way 
difogrveable ani painful feats Which we ars expaferl ty from 
a than agvidents by lifes Murgavers the ming; tn this goy- 
wegs ſyſſem, muff 0 ehen with the puwer of moving (wm 
are ien ove that the may have Inferenueſs With 4 vartety of 
es 4 that ths ay fly (rom (els gs are iifagreenble, Hangers, 
ur Murtſuſ, and puffue Turk as are pleatant Aid ty ef, Ae 
dvenfiling| ho l Furnithed with Winks, and with muſcles ail ter - 
ons, the # rume nt 1 Wotlon, which are found in every part 
wv the Fabris where muß lun is never y. 5 
But ty upport; ty give eme ls and Mliape te the faire 3 ty 
keep the fulter parts In thelf proper places j 6 give Fixed points 
for, and the proper direction ty (is metivns, as ke protert ſuns 
vf the more important and tefider organs From external (hjurles 3 
there muſt be ſure firm prop-werk lnterwoven through the whele, 
And, in fact, for fueh purpoſes the bones are given. The prop- 
work muſt net be made into one rigid fahre, for that would pre= 
vent motion, Therefore there are a number of bones, Theſe 
pleges muſt all be firmly bound tugethier, te prevent thele difla- 
cation, And this end is perfedtly well anſwered by the ligaments. 
The extremities of thefe bony pieces, where they move and rub 
upon one another, muſt have (mouth and Nippery fur faces fur eaſy 
motion, This is moſt happily provided tor, ihe eartilages and 
mucus of the joints, The interſtices of all theſe parts muſt be 
filled up with ſome foft and duQtile matter, which (hall keep them 
in their places, unite them, and at the fame time allow them to 
move a little upon one another, And theſe purpoſes are anſwered 


| by the cellular membrane vr adipoſe ſubſtance. 
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Thete muſt be an outward covering over the whole apparatus, 
both to give it eompactneſs, and to defend it from a thouſand in- 
juries ; which, in fact, are the wy urpoſes of the kin and 
other integuments. Laſt the mind be " formed for ſociety and 
intercourſe with beings of het own kind, (he muſt be enduech with 

wers of expreſſing and eommunieating het thoughts by ſome ſen- 
ole marks of fights g whith may be both eafy to herfelf, and admit 
of (eat variety | and — is provided with the organs 
and faculty of eech, by which the can thrownut ſians with ama 
ing faellity, and vary them without end: 

hus we have built up an animal body, which would feern te 
be pretty complete but as It is the nature of matter ty be altered 
and worked upon by matter, f in a very little time furh a living 
ereature muſt be deftroyed, If there Is ng proviſion fur repairing 
the Injuries which the muſt eammit upon herfelf, and theſe whis 
he muſt be expoſed 40 from without, *Fherefare a treafure of 
blood Is aftually provided In the heart and vaſvular (yſtem, Full of 
nutritious and healing particles, fluid enough te penetrate Into 
the minuteſt parts of the animal { Impelled by the heart, and eng- 
veyed by the arteries, It waſhes every part, bullds up what was 
broken down, and ſweeps away the old and uſeleſs materials, 
Hence we ſee the neceſlity or advantage of the heart and arterlal 
ſtem, What more there was of this blood than enough to re- 
Ir the preſent damages of the machine, muſt not be loſt, but 
ould be returned again to the heart ; and for this purpoſe the ve- 
nous ſyſtem is aQtually rovided. "Theſe requiſites in the animal 
explain, a priori, the circulation of the blood. 
he old materials which were become uſeleſs, and are ſwept 
off by the current of blood, muſt be ſeparated and thrown out of 
the ſyſtem, Therefore glands, the organs of ſecretion, are given 
for {training whatever is redundant, vapid, or noxious, from the 
maſs of blood; and when ſtrained, they are thrown out by emunc- 
tories, called organs of excretion, 

But, now, as the machine muſt be conſtantly wearing, the re- 
paration muſt be carried on without intermiſſion, and the trainers 
muſt always be employed. Therefore there is actually a — 
tual circulation of the blood, and the ſceretions are always going 
on, Even all this proviſion, however, would not be ſufficient ; 
for that ſtore of blood would ſoon be conſumed, and the fabric 
would break down, if there were not a proviſion made for freſh 
ſupplies. Theſe we obſerve, in fact, are profuſely ſcattered round 
her in the animal and vegetable kingdoms ; and ſhe is furniſhed 
with hands, the fitteſt inſtruments that could have been contrived, 
for gathering them, and for preparing them in a variety of ways 
for the mouth. But theſe ſupplies, which we call food, muſt be 
conſiderably changed; they muſt be converted into blood. There- 
fore ſhe is provided with teeth for cutting and bruiſing the food, 
and with a ſtomach for melting it down: In ſhort, witall the or- 
gans ſubſervient to digeſtion. The finer parts of the aliments 
only can be uſeful in the conſtitution : theſe muſt be taken up 
and conveyed into the blood, and the dregs muſt be thrown off. 
With this view the inteſtinal canal is actually given. It ſepa- 
rates the nutritious part, which we call chyle, to be converted into 
the blood by the ſyſtem of abſorbent veſſels; and the feces paſs 
downwards, to be conducted out of the body. 

Now we have got our animal not only furniſhed with what is 


wanted for its immediate exiſtence, but alſo with the powers of * 


protracting that exiſtence to an indefinite length of time, But its 
duration, we may preſume, muſt neceſſarily be limited: for as it 
is nouriſhed, grows, and is raiſed up to its full ſtrength and ut- 
moſt perſection; ſo it muſt, in time, in common with all material 
beings, begin to decay and then hurry on to final ruin, Hence 
we ſee the neceſſity of a ſcheme for renovation, Accordingly, 
Providence, to perpetuate, as well as preſerve his work, beſides 
giving a ſtrong appetite for life and ſelf-preſervation, has made 
animals male and female, and given them ſuch organsand paſſions 
as will ſecure the propagation of the ſpecies to the end of time. 

Thus we ſee that, by the very Imperfect ſurvey which human 
reaſon is able to take of this fubjeR, the animal man muſt neceſ. 
ſarlly be complex in his corporeal ſyſtem, and In its operation, 
He muſt have one great and general 0 ſtem, and vaſcular, branch» 
Ing through the whole for elreulatlon t another, the nervous, with 
Its appendages the organs of ſenſe for every kind of feeling 1 and 
a third, for the union and conneRtion of all thoſe parts. 

Beſides theſe primary and general ſyſtems, he requires others 
which may be more local or econflned, Ono for ſtrength, ſupport, 
and protection j the bony compages: another for the requiſite mo- 
tlons of the parts among themſelves, as well as from moving from 
place to place ö the muſcular part of the body another to prepare 
nouriſhment for the dally reerultof the body ; the digeſtive organs: 
and one for propagating the ſpecies ; the organs of generation, 

And in taking this general ſurvey of what would appear, 4 

riori, to be neceſſary for adapting an animal to the ſituations of 

{ite we obſerve, with great ſatiafaRtion, that man ls — 1 
made of ſuch ſyſtems, and for ſuch purpoſes, He has them all ; 
and he has nothing more except the organs of reſpiration. Breath- 
ing it ſcemed difficult to account for a priori ; we only knew it 
to be in fact eſſential and neceſſary to life, Notwithſtanding 
this, when we ſaw all the other parts of the body, and their func. 
tions, ſo well accounted for, and ſo wiſely adapted to their ſeveral 


purpoſes, there could be no doubt that reſpiration was ſo like. 
A acecrding) the diſcoveriesof Dr. Prieſtly have lately —— 
light upon this function alſo, as will be ſhown in its ptopet place 

Of all the different ſyſtems in the Human body, the uſe and n., 
—_y are not more apparent, than the Wiſdom and eontrivane. 
which has been exerted In putting them all inte the moſt eompag 
and eonvenient form: In diſpoſing them ſo, that they (hall mutual. 
reeelve, and give helps to 668 another g and that all, or tans ic 
the parts, (hall not only anſwer thelr prineipal end vt purpote, b. 
operate fuveefaFully and uſefully In 4 variety of (Wenndaty wars 

If we conſider the Whole animal machine in this light; and gn, 
pare It with any machine In which human Art has exerted ins ww. 
Moſt i (fuppoſe the beſt eonfiriytted (hip that ever was built) we (1,41 
be eonvineed, beyond the poftihility of doubt, that there are (yi). 
ligenee and power far furpaſting what humanity can buaſt of, 

One fuperiority in the natural maehine Is peevliarly (yikins 
In machines of human econtrivance of * here (8 de Inte, 
power, no prineſple in the machine ſiſelf, by which It ean ge 
and aovommodate [felt t any Injury which It may falle, 
or make up any Injury which admits of repaly, But in «©, 
natural machine, the animal bady, this Is moſt wander; 
provided for, by internal powers in the machine [tfelf; many if 
which are nut more certain and obvious In thelr effects, than in 
are above all human comprehenſion as to the manner and mean; 
of thelr operation, Thus, a wound heals up of itſelf; a broke 
bone is made firm again by a callus ; u dead part is ſeparated a 
thrown off ; noxious _ are driven out by ſome of the erwwns. 
tories ; a redundancy is removed by ſome ſpontaneous bleeding, ; 
bleeding naturally ſtops of itſelf ; and a great loſs of blood, fray 
any cauſe, is in ſome meaſure compenſated, by a contraQin, 
power in the vaſcular ſyſtem, which accommodates the capaciy 
of the veſſels to the quantity contained. The ſtomach gives in. 
formation when the ſupplies have been expended : repreſen; 
with great exaQtneſs, the quantity and the = of what i; 
wanted in the preſent ſtate X the machine; and in proportion 
ſhe meets with neglect, riſes in her demand, urges her petition in 
a louder tone, and with more forcible arguments. For its pg. 
tection, an animal body reſiſts heat and cold in a very wond:rful 
manner, and preſerves an equal temperature in a burning and ini 
freezing atmoſphere, 

A farther excellence or ſuperiority in the natural machine, if 

ible ſtill more aſtoniſhing, more beyond all human compr:. 
enſion, than what we have been ſpeaking of, is the following : 
Beſides thoſe internal powers of ſelf-preſervation in each ini. 
vidual, when two of them co-operate, or act in concert, they ar: 
endued with powers of making other animals or machines like 
themſelves, which again are poſſeſſed of the fame powers of pro. 
ducing others, and ſo of multiplying the ſpecies without end, 
Theſe are pawers which mock all human invention or imitation, 
They are charaReriſtics of the divine Architect. 

| II. Hiftory and Progreſs of Anatomy. 

This art ſeems to have been very ancient ; though, for a lon; 
time, known only inan imperfect manner. The firſt men who live! 
muſt have ſoon acquired ſome notions of the ſtructure of their own 
bodies, particularly of the external parts, and of ſome even of the 
internal, ſuch as bones, joints, and finews, which are expoſedtothe 


examination of the ſenſes in living bodies. This rude knowledge 


muſt have been gradually improved, by the accidents to which the 
body is expoſed, by the neceſſities of life, and by the various cul- 
toms, ceremonies, and ſuperſtitions, of different nations. Thu, 
the obſervance of bodies killed by violence, attention to wounded 
men, and to many diſeaſes, the various ways of putting criminals 
to death, the funeral ceremonies, and a vatiety of ſuch things, 
muſt have ſhown men every day more and more of themſelves; 
— as curioſity and ſelf-love would here urge them power- 
fully to obſervation and reflection. 
he brute creation having ſuch an affinity to man in outward 
form, motions, ſenſes, and ways of life ; the generation of the (p*- 
cles, and the effect of death upon the body, being obſerved to be 
ſo nearly the ſame in both ; the concluſion was not only obvious 
but unavoidable,that their bodies wero formed nearly upon the (ame 
model, And the opportunities of examining the bodies of brutes 
were ſo — procured, Indeed ſo neceſſarily occurred In the eum. 
mon buſineſs of Ife, that the huntſman, ſh making uſe of Ar 
the prieſt in ſacrificing, the augur In divination, and above all, the 
butcher, or thoſe who 9 but of eurloſity attend upon his ope+ 
rations, muſt have been daily adding to the little ſtock of Anatom. 
cal knowledge, — 5 wo find, in fact, that the South. fe 
Iſlanders, who have been left to their own obſervation and reaſvn- 
Ing without the aſiſtance of letters, have yet a conſiderable (11 
rude or wild anatomical knowledge, Dr, Hunter informs u 
that when Omai was in his muſeum with Mr, Banks, though he 
could not explain himſelf lntelligibly, they plainly ſaw that he k ex 
the principal parts of the body, and ſomething likewiſe of theilt 
uſes ; and manifeſted a great curioſity or defire of having the func- 
tions of the internal parts of the body explained to him ; partic! 
larly the relative un one of the two ſexes, which with him ſeem! 
to be the moſt intereſting 4 of the human mind, 
We may further imagine, that the philoſophers of the mol 
early ages, that is, the men of curioſity, obſervation, n 
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ANATOMY, 


and #, coutd not overtook an inflance of natural organizes 
ton, Which was fo interefting, and at the ſame time ſu wonderful, 
more eſpecially ſuch of them as applied to the pr and eure 
of as, We know that phyſie was a braneh of philoſophy till 
the age of Hippocrates. Thus the art mult have been eſreum⸗ 
Qaneed In Its beginning We hall next fee, from the teſtimony 
of hiſtorians and other writers, how it aftually appeared as an aft, 
fur the time that Writing was [ntfudueed among Men; how it was 
Improved, and conveyed down ty us through a long ſerſes of ages. 

Eivilieationy and (improvements of every kind, would naturally 

in in Fertile countries and healthfulelimates, where there would 
ire fyr reflection, and an appetite for amufement. Avenrd-= 
Ingly; welting, and many other uieful and ornamental Inventions 
ad arty appear te have been eultivated in the eaffern parts 
af Alte long before the eartieft times that are treated of by the 
(teck or other European writers | and that the arts and learning 
af thoſs eaſtern people were In fubfequent times gradually um- 
munioated ta adjacent countries, eſpecially by the medium of traf- 
te, The ouſtums, ſuperſtitions, and olimate of eaſtern cown- 
tries, however, appear to have heen as unfavourable to practical 
anatomy, as they were inviting to the ſtudy of aftronamy, geome- 
try, poetry, and all the ſofter arts of peace, Animal bodies there 
run l quickly into nauſeous putrefactlon, that the early Inhadi- 
unts muſt have avolded ſuch offenſive employments as anatomi- 
eil inquiries, like thelr poſterity at this day, And in fact, it does 
not appear, by the writings of the Greclans, or Jews, or Phce- 
nicians, or of other eaſtern countrics, that anatomy was partieu- 
larly cultivated by any of thoſe eaſtern nations, In tracing it 
backwards to its infancy, we cannot go farther into antiquity 
than the times of the Grecian philoſophers. A+ an art in the ſtate 
of ſome cultivation, it may be ſaid to have been brought forth and 
bred up among them as a branch of natural knowledge, 

The ra of philoſophy, as it was called, began with Thales, 
the Mileſian, being declared, by a very general conſent of the peu- 
le, the moſt wiſe of all the Grecians, 480 years before Chriſt, 
The philoſophers of his ſchool, which was called the Ionian, cul- 
tivated principally natural knowledge, Socrates, the ſeventh in 
ſucceſſion of their great teachers, introduced the ſtudy of morals, 
and was thence ſaid to bring down philoſophy from heaven to 
make men truly wiſe and nappy: n the writings of his ſcho- 
lar and ſucceſſor, Plato, we ſee that the philoſophers had carefully 
conſidered the human body, both in its organization and functions; 
and though they had not arrived at the knowledge of the more mi- 
nute and intricate parts, which required the ſucceſſive labour and 
attention of many ages, they had made up very noble and com- 
prehenſive ideas of the ſubjeR in general, The anatomical de- 
ſeriptions of Xenophon and Plato have had the honour of being 
quoted by Longinus F xxxii.) as ſpecimens of ſublime writing; 
and the extract from Plato is ſtill more remarkable for its contain- 
ing the rudiments of the circulation of the blood. The heart 
(ſays Plato) is the centre or knot of the blood-veſſels ; the ſpring 
or fountain of the blood, which is carried impetuouſly round; the 
blood is the pabulum or food of the fleſh ; and, for the purpoſe of 
nouriſhment, the body is laid out into canals, like thoſe which are 
drawn through gardens, that the blood may be conveyed, as from 

a fountain, to every part of the pervious body.” 

Hippocrates was nearly contemporary with the great philoſo- 
= of whom we have been ſpeaking, about 400 years before the 

briſtian ara. He is ſaid to have ſeparated the pofeſſion of 
philoſophy and phyſic, and to have been the firſt who applied 
to phyſic alone as the buſineſs of his life, He is likewiſe generally 
ſuppoſed to be the firſt who wrote upon anatomy. We know of 
nothing that was written expreſsly upon the ſubjeR betore z and the 
firſt anatomical diſſection which has been recorded, was made by 
his friend Democritus of Abdera. If, however, we read the 
works of Hippocrates with impartiality, and apply his accounts of 
the parts to what we now know of the human body, we muſt 
allow his deſcriptions to be ImperfeQ, Ineorrect, ſometimes extra- 
vagent, and often unintelligible, that of the bones only excepted, 
He ſeems to have ſtudiedthefe with more ſucceſs than the other parts, 
and tells us that he had an opportunity of ſeeing an human ſkeleton, 

From Hippocrates to Galen, who flouriſhed towards the end of 
the ſecond century, In the decline of the Roman emplre, that ls, 
In the ſpace of 600 years, anatomy was greatly Improved ; the phl. 
loſophers il] confidering It as a moſt eurlous and Intereſting branch 
of natural knowledge, and the phyſicians as a principal foundation 
of thelr art, Both of them, In that interval of time, contributed 
daily to the common ſtock, by more accurate and extended obſer- 
wtlons, au the lights of Improving philoſophy. As theſe two 
great men had applied very particularly to the ſtudy of animal 
bodles, they not only made great Improvements, elpeclally in 
phyſiology, but raiſed the credit of natural knowledge, and ſpread 
tas wide as Alexander's emplre, 

Few of Ariſtotle's writings were made public in his life-time, 
[le affeted to ſay that they would be unintelligible to thoſe who 
had not heard them explained at his lectures ; and except the uſe 
2 Theophraſtus made of them, they were loſt to the public 

* above 130 years after the death of Theophraſtus ; and at laſt 
me out defeQtive from bad preſervation, and corrupted by men, 
— without proper qualiftcatione, preſumed to cotrect and to 
"iy what was loſt, 
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From the time of Theophraſtus, the Qudy of natural 

ledge at Athens was for ever un the deellne! 1 the t —— 
the Lyewum and Academy was almoſt confined to ſtudies 
which are ſubſervient to oratbty and public ſpeaking, 

The other great inſtitution for Grecian edveation was g Alet⸗ 
andria In Egypt, The firſt Ptolemies, both from the love of 
literature, 4 to give tue and permanent digulty ty their empire, 
and ts Alexander's favourite elty, fet up a grand fehoel in the pa- 
lace ifelf, with « mufeum and ä library, which, we may Au, a. 
been the moſt farmed In the world: Anatomy, among other ſelen⸗ 
eee, Was publicly taught j and the two diftinguithed anatomiſts 
were Krafifirarus, the pupil and friend of 'Theophraſhus, and Hor 

hilus. Thele voluminous works are all loft { but they are quoted 

Galen in almuſt every wp Theſe profetſoes were probably 
the firſt who were authorifed te ive human bodies ; d peeull= 
wity which marks (rongly the philoſophical magnanimity of the 
firſt tale my, and fixes a great wra In the hilary of anatumy. 
And it was, na doubt, from this partioular advantage which the 
Alexandrians had above all athers, that their ehual not only galned, 
but for many centuries preſerved, the firſt reputation for medical 
education, Ammianus Marvellinus, who lived about 6g0 years 
— 4 ſ{chools _ 15 up, ſays, * were ſu famous in his time, 

at it was enough to ſecure credit to any phyſiclan, i 
ſay that he had ſtudied at Alexandria, 7 en 

Herophilus has been ſaid to have anatomized 99a bodles, Wo 
muſt allow for exaggeration, Nay, it was ſaid, ſthat both he and 
Eraſiſtratus made it a comnon practice ta open g bodies, that 
they might diſcover the more ſecret ſprings of Hife. But this, no 
doubt, was only a vulgar opinion, ariling from the prejudices of 
mankind ; and accordingly, without any good reaſon, ſuch tales 

have been told of modern anatomilts, and have been believed by 
the vulgar. 

Among\the Romans, though it is probable they had phyſicians 
and ſurgeons from the foundation of the city, yet we have no ac- 
count ot any of theſe applying themſelves to anatomy for a very 
_ time. Archathagus was the firſt Greek phyſician eſtabliſhed 
in Rome, and he was baniſhed the city on account of the ſeverity 
of his operations. Archathagus, in the time of Pompey, attained 
ſuch a high reputation as to be ranked in the ſame claſs with 
Hippocrates. He ſeemed to have ſume notion of the air in reſpi- 
ration acting by its weight ; and in accounting fur digeſtion, he 
ſuppoſed the food to be no farther changed than by a communica- 
tion into extremely ſmall parts, which being diſtributed to the 
ſeveral parts of the body, is aſſimilated to the nature of each. One 
Caſſius, commonly thought to be a diſciple of Aſclepiades, ac- 
counted for the right ſide of the body becoming paralytic on 
hurting the left ſide of the brain, in the ſame manner as has been 
done by the moderns, viz. from the croſling of the nerves from 
the right to the left fide of the brain, 

From the time of Aſclepiades to the ſecond century, phyſicians 
were greatly encouraged at Rome; and in the writings of Celſus, 
Rufus, Pliny, Cœlius Aurelianus, and Aræteus, we find ſeveral 
anatomical obſervations, but moſtly very ſuperficial and inmccurate. 
Towards the end of the ſecond century lived Claudius Gallenus 
Pergamus, whoſe name is ſo well known in the medical world. 
He applied himſelf particularly to the ſtudy of anatomy, and did 
more in that way than all that went before him. He ſeemed, how- 
ever, to have been at a great loſs for human ſubjects t operate 
upon; and therefore his deſcriptions of the parts are moſtly taken 
from brute animals. His works contain the fulleſt hiſtory of 
anatomiſts, and the moſt complete ſyſtem of the ſcience, to be 
met with any where before him, or for ſeveral centuries after; ſo 
that a number of paſſages in them were reckoned abſolutely unin= 
tellipible for many ages, until explained by the ſuecceding ana- 
tomiſts. 

About the end of the fourth century, Nimeſius, biſhop of Emiſſia, 
wrote a treatiſe on the nature of man, In which it l ſaid were 
contained two celebrated modern diſcoveries ; the one, the uſes 
of the bile, boaſted of by Sylvius de la Boe ; and the other, the 
elreulatlon of the blood. This laſt, however, is proved by Dr. 
Friend, In hls Hiſtory of Phyſſe, p. 229. to be falſely aſcribed to 
this author, 

The Roman emplre beginning now to be oppreſſed by the bar- 
barlans, and ſunk In groſs ſuperſtition, learning of all kinds de- 
creaſed ; and when the empire was totally overwhelmed by thoſe 
barbarous nations, very of ſelence was almofl ex» 
tinguiſhed In Europe, The only remains of It were among the 
Arablans In Spain and In Aſia, The Saracens, who came Into 
Spain, deſtroyed at firſt all the Greek books which the Vandals 
had ſpared: but though their government was in a conſtant ſtrug- 
gle and fluQuation during Boo years before they were driven out, 
they received a taſte for learning from their countrymen of the 
eaſt ; ſeveral of thelr princes encouraged liberal ſtudies ; public 
ſchools were ſet up at Cordovia, Toledo, and other towns, and 
tranſlations of the Greeks into the Arabic were univerſally in the 
hands of their teachers. Thus was the learning of the Grecians 
transferred to the Arabians. But though they had ſo good a foun- 
dation to build upon, this art was never improved while they 
were maſters of the world; for they were ſatisfled with comment- 
ing upon Galen; and ſcem to have made no diſſoctions of human 
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Abdollaliph, who was himſelf a teacher of anatomy, a man 
Eminent in his time - and before 1203) for his learning and cu- 
riofity ; a great traveller, who had beed bred at Bagdad, and had 
ſeen many of the great cities and principal places for ſtudy in 
the Saracen empire ; who had a favourable opinion of original ob- 
ſervation, in oppoſition to book-learning ; who boldly corrected 
ſome of Galen's errors, and was perſuaded that many more might 
be detected; this man, we ſay, never made, or ſaw, or ſeemed to 
think of, a human diſſection. He diſcovered Galen's errors in 
the oſteology, by going to burying-grounds, with his ſtudents and 
others, where he examined and demonſtrated the bones; he eat- 
neſtly recommended that method of ſtudy, in preference even to 
the reading of Galen, and thought that many farther improve- 
ments might be made ; yet he ſeemed not to have an idea that 
a freſh ſubje& might be diſſected with that view. 

Perhaps the Jewiſh tenets, which the Mahometans adopted, 
about uncleanlineſs and pollution, might prevent their handling 
dead bodies ; or their opinion of what was ſuppoſed to paſs be- 
tween an angel and the dead perſon, might make them think diſ- 
turbing the dead highly facrilegious. Such, however, as Arabian 
learning was, for many ages together there was hardly any other 
in all the weſtern countries of Europe. It was introduced by the 
eſtabliſhment of the Saracens in Spain in 711, and kept its ground 
till the reſtoration of learning in the end of the 15th century, 
The ſtate of anatomy in Europe, in the times of Arabian influ- 
ence, may be ſeen by reading a very ſhort ſyſtem of anatomy 
drawn up by Mundinus, in the year 1315, It was extracted 
principally from what the Arabians had preſerved of Galen's doc- 
trine ; and, rude as it is, in that age, it was judged to be ſo maſ- 


ormance, that it was ordered by a public decree, that | 


terly a 

it ſhould be read in all the ſchools of Italy; and it actually con- 
tinued to be almoſt the only book which was read upon the ſub- 
je for above 200 years, Corteſius gives him the credit of being 
the great reſtorer of anatomy, and the firſt who diſſected human 
bodics among the moderns. 

A general prejudice againſt diſſection, however, prevailed till 
the 16th century, The emperor Charle V. ordered a conſulta- 
tion to be held by the divines of Salamanca, in order to determine 
whether or not it was lawful in point of conſcience to diſſect a 
dead body. In Muſcovy, till very lately, both anatomy and the 
uſe of ſkeletons were forbidden ; the firſt as inhuman, and the 
latter as ſubſervient to witchcraft, 

In the beginning of the 15th century, learning revived eonſide- 
rably in Europe, and particularly phyſie, by means of copies of 
the Greek authors brought from the ſack of Conſtantinople ; after 
which the number of anatomiſts and anatomical books increaſed 
to a prodigious degree. The Europeans becomiig thus poſſeſſed 
of the ancient Greek fathers of medicine, were for a long time fo 
much occupied in correQing the copies they could obtain, ſtudy- 
ing their meaning, and commenting upon them, th t they attempt- 
ed nothing of their own, eipecially in anatomy. 

And here the late Dr. Hunter introduces into the annals of this 


art, a genius of the firſt rate, Leonardo da Vinci, who had been 


formerly overlooked, becauſe he was of another profeſſion, and 
becauſe he publiſhed nothing upon the ſubject. He is conſidered 
by the Doctor as by far the beſt anatomiſt and phyſiologiſt of his 
time ; and was certainly the firſt man we know of who introduc- 
ed the practice of making anatomical drawings. 

2 in his lives of the painters, ſpeaks of Leonardo thus, 
aſter telling us that he had compoſed a book of the anatomy of a 
horſe for his own ſtudy : “ He afterwards applied himſelf with 
more diligence to the human anatomy ; in which ſtudy he reci- 
procally received and communicated aſſiſtance to Marc. Antonio 
della Torre, an excellent philoſopher, who then read lectures in 


Pavia, and wrote upon this ſubject; and who was the firſt, as I 
have heard, who began to illuſtrate medicine from the doctrine of 


Galen, and to give true light to anatomy, which till that time 
had been involved in clouds of darkneſs and ignorance. In this 
he availed himſelf exceedingly of the genius and labourof Leonardo, 
who made a book of ſtudies, drawn with red chalk, and touched 
with a pen, with great diligence, of ſuch ſubjects as he had him- 
ſelf diſſected ; where he made all the bones, and to thoſe he joined, 
in their order, all the nerves, and covered them with the muſcles. 
And concerning thoſe, from part to part, he wrote remarks in 
letters of an ugly form, which are written by the left hand, back- 
wards and not to be underſtood but by thoſe who know the me- 
thod of reading them ; for they are not to be read without a look- 
ing glaſs, Of theſe papers of the human anatomy, there is a 
great part in the poſſeſſion of M. Franceſo da Melzo a Milaneſe 
ntleman, who, in the time of Leonardo, was a moſt beautiful 
boy and much beloved by him, as he is now a beautiful and gen- 
teel old man, who reads thoſe writings, and carefully preſerves 
them, as precious rellcte, together with the portrait of Leonardo, 
of happy memory. It appears impoſſible that that divine ſpirit 
ſhould reaſon ſo well upon the arteries, and muſcles, and nerves, 
fd veins ; and with ſuch diligence of every thing, Ke. Ke.“ 
hoſe vet drawings and the writings are happlly und to be 
tved his Majeſty's — collection of original drawings, 
ere the Doctor way petmſtted to ringt 1 4 and hls ſentl. 
e 
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painter in his own profeſſion ; but I ſaw, and indeed with aſtoniſh. 
ment, that Leonardo had been a general and a deep ſtudent, When 
I conſider what pains he has taken upon every part of the body 
the ſuperiority of his univerſal genius, his particular excellence in 
mechanics and hydraulics, and the attention with which ſuch ; 
man would examine and ſee objects which he was to draw, I an 
fully perſuaded that Leonardo was the beſt anatomiſt at that time 
in the world. We muſt give the 15th century the credit of Les. 
nardo's anatomical ſtudies, as he was 55 years of age at the cloſe 
of that century.” 

In the beginningofthe 16th century, Achillinus and Benedictus, 
but particularly Berengariusand Maſſa, followed out the improye. 
ment of anatomy in Italy, where they taught it, and publiſheg 
upon the ſubject. Theſe firſt improvers made ſome diſcoveries 
from their own diſſections: but it is not ſurpriſing that they ſhouid 
have been diffident of themſelves, and have followed Galen almoſt 
blindly, when his authority had been ſo long eſtabliſhed, and when 
the enthuſiaſm for Greek authors was riſing to ſuch a pitch, 

Soon after this, we may ſay about the year 1540, the great 
Veſalius appeared. He was ſtudious, laborious, and ambitioug, 
From Bruſſels, the place of his birth, he went to Louvain, and 
thence to Paris, where anatomy was not 1 making a conſide- 
rable figure, and then to Louvain to teach; from which place, 
very fortunately for his reputation, he was called to Italy, where 
he met with every opportunity that ſuch a genius' for anatom 


could defire ; that is, books, ſubjeQs, and excellent draughtf. 


men. He was equally laborious in reading the ancients and in 
diſſecting bodies. And in making the compariſon, he could not 
but ſee, that there was great room 755 improvement, and that many 
of Galen's deſcriptions were erronecus. When he was but 1 
young man, he publiſhed a noble ſyſtem of —_— illuſtrated 
with a great number of elegant figures. In this work he found {6 
many occaſions of eorrecting Galen, that his contemporaries, partial 
to antiquity, and jealous of his reputation, complained that he car. 
ried his turn for improvement and criticiſms to licentiouſneſ, 
The ſpirit of oppoſition and emulation was preſently rouſed; an! 
Sylvius in France, Columbus, Fallopius, and Euſtachius in [taly, 
who were all in high anatomical reputation about the middle of 
the 16th century, endeavoured to defend Galen at the expence 
of Veſallus. In their diſputes they made their appeals to the 
human body : and thus in a few years the art was greatly improved, 
And Veſalius being detected in the very fault which he condemns 
in Galen, to wit, deſcribing from the diſſections of brutes, and 
not of the human body, it expoſed ſo fully that blunder of the 
older anatomiſts, that in ſucceeding times there has been little 
reaſon for ſuch complaint, Beſides the above, he publiſhed ſeveral 
other anatomical treatiſes, He has been particularly ſerviceable 
by impoſing names on the muſcles, moſt of which are retained to 
this day. Formerly they were diſtinguiſhed by numbers, which 
were differently applied by almoſt every author, 

In1561, Gabricl Fallopius, profeſſor of anatomy at Padua, pub- 
liſhed a treatiſe of anatomy under the title of Obſervationes Anate- 
mica, This was deſigned as a ſupplement to Veſalius ; many of 
whoſe deſcriptions he corrects, though he always makes menticnof 
him in an honourable manner. Fallopius made many great diſco- 
veries, and his book is well worth the peruſal of every anatomiſt. 

In 1 563, Bartholomæus Euſtachius 'publiſhed his Opuſculs 
Anatomice at Venice, which have ever fince been juſtly admired 
for the exaCtneſs of the deſcriptions, and the diſcoveries contained 
in them. He publiſhed afterwards ſome other pieces, in which 
there is little of anatomy, but never "ubliſhed the great work 


| he had promiſed, which was to be adorned with copper-plates, 
repreſenting all the 


rts of the human body. Theſe plates, after 
lying buried in an nld cabinet for upwards of 150 years, were 
at laſt diſcovered and publiſhed in the year 1714, by Lancifi, the 
pope's phyſician ; who added a ſhort explicatory text, becauſe Eu- 
ſtachius's own writing could not be found. 

From this time the ſtudy of anatomy gradually diffuſed itſelf 
over Europe; inſomuch, that for theſe 4 years it has been 
daily improving by the labour of a number of profeſſed anatomiſts 
almoſt in every country of Europe, 

We may form a ſegment about the ſtate of anatomy even in 
Italy, in the beginning of the 17th century, from the information 
of Corteſſus. He had been profeſſor of anatomy at Bologna, and 
was then profeſſor of medicine at Maſſana ; where though |e 
had a great deſire to improve himſelf in the art, and to finiſh a 
treatiſe which he had begun on praQtical anatomy, in 24 years he 
could =n twice progure an opportunity of difſeQting a human 
body, and then it was with difficulty and in hurry ; whereas he 
had expected to have diſſeQed 20, he fays, once every y accord- 
ing to the cuflem of the famour academies of Italy. In the vet) 
end of the 16th century, our great Harvey, ns was the cuſtom 
of the times, went to Italy to ſtudy medicine, for Italy was 
ſill the favourite ſeat of the arts. And in the very beginning 
of the 14th centuty, ſoon after Harvey's return to England, bis 
maſter In anatomy, Fabrielus ab Aquapenderite, publiſhed un 
tecount of the valves In the veltn, which he had diſcovered many 

ears before; and no doubt taught in hls lectures When Harvey nt- 
ended them. This K evidently uffected the eſtabliſhed 
1-33 f all ages; that the vel eartled the blood from the 


ver to all parts of the body for nourichment, It (et Harvey g 
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upon the uſe of the heart and vaſcular ſyſtems in animals; 
and, in the courſe of ſome years, he was ſo happy as to diſcover, 


nd to prove beyond all poſſibility of doubt, the circulation of the © 


Mood. He taught his new doctrine in his lectures about the year 
1616, and printed it in 1628. It was by far the moſt important 


It not only refle&ed uſeful lights upon what had been already 
found out in anatomy, but alſo pointed out the means of further 
jnveſtigation. And accordingly we ſee that from Harvey to the 

ent time, anatomy has been ſo much improved, that we may 
reaſonably queſtion it the ancients have been further outdone by 
the moderns in any other branch of knowledge. From one day 
to another there has been a conſtant ſucceſſion of diſcoveries, re- 
lating either to the ſtructure or functions of our body; and new 
anatomical proceſſes, both of inveſtigation and demonſtration, 
have been daily invented. Many parts of the body, which were not 
known in Harvey's time, have ſince then been brought to light: 
and of thoſe which were known, the internal compoſition and 
functions remained unexplained ; and, indeed, muſt have remained 
unexplicable without the knowledge of the circulation. Harvey's 
goctrine at firſt met with conſiderable'oppoſition ; but in the ſpace 
of about 20 years it was ſo generally and ſo warmly embraced, 
that it was imagined every thing in phyſic would be explained. 

But time and experience have taught us, that we till are, and 

ably muſt long continue to be, very ignorant; and that in the 
ep of the human body, and of its diſeaſes, there will always be 
an extenſive field for the exerciſe of — 

After the diſcovery and knowledge of the circulation of the 
blood, the next queſtion would naturally have been about the 

age and route of the nutritious part of the food or w_ from 
the bowels to the blood-veſſels: and by good fortune, in a few 
rs after Harvey had made his diſcovery, Aſellius, an Italian 
yſician, found out the laQeals, or veſſels which carry the chyle 
from the inteſtines; and printed his account of them, with co- 
loured prints, in the year 1627, the very year before Harvey's 
book came out, For a number of * after theſe two publica- 
tions, the anatomiſts in all ou of Europe were daily opening 
living dogs, either to ſee the acteuls, or to obſerve the f cnumena 
of the circulation, In making an experiment of this kind, Pec- 
uet, in France, was fortunate enough to diſcover the thoracic 
a, or common trunk of all the laQtcals, which conveys the 
ehyle into the ſubclavian vein, He printed his diſcovery in the 
ear 1651, And now the laQteals having been traced from the 
ſnteftines to the thoracic duct, and that duct having been traced to 
its termination in a blood-veſſel, the paſſage of the chyle was com- 
letely made out. The ſame practice of opening ring animals 
urniſhed occaſions of diſcovering the lymphatic veſſels. This good 
fortune fell to the lot of Rudbee firſt, a young Swediſh anatomiſt; 
and then to Thomas Bartholine, a Daniſh anatomiſt, who was the 
firſt that appeared in print upon the lymphaties. His book came 
out in the year 1653, that is, two years after that of Pecquer, 
And then it was very evident, that they had been ſeen before by 
Dr. Highmore, and others, who had miſtaken them for lacteals. But 
none of the anatomiſts of thoſe times could make out the origin 
of the lymphatics, and none of the phyfiologilts could give a 
ſatisfactory account of their uſe. The circulation of the blood, 
and the paſſage of the chyle, having been ſatisfaQorily traced out 
in full grown animals, the anatomiſts were naturally led next to 
conſider how theſe animal proceſſes were carried on in the child 
while in the womb of the mother. Accordingly the male and 
female organs, the appearances and contents of the pregnant 
uterus, the incubated egg, and Every phenomenon which could 
illuſtrate generation, became the favourite ſubject for about 30 
years with the principal anatomiſts of Europe, Thus it would 
appear to have been in theory; but Dr. Hunter believes, that in 
fag, as Harvey's maſter Fabricius, laid the foundation tor the diſ- 
covery of the circulation of the blood, by teaching him the valves 
of the veins, and thereby inviting him to conſider that ſubject; ſo 
Fabricius, by his lectures, and by his . work, De 2 
fetu, et de formatione ovi et pulli, probably made that likewiſe a 
favourite ſubject of Dr. Harvey, But whether he took up the 
ſubjeR of generation in conſequence of his diſcovery of the cir- 
culation, or was led to it by his honourgd maſter Fabricius, it is 
certain he ſpent a great deal of his time in the inquiry; and pub- 
liſhed his obſervations in a book De generatione animaliuin, in the 
year 1651, that is ſix yeats before his death. 

n a few years aſter this, Swammerdam, Van Hotn, Steno, 
and De Graaf, excited great attention to the ſubje& of generation, 
by their ſuppoſed diſcovery, that the females of viviparous animals 
have ovaria, that is, cluſters of eggs in their loins, like ovipa- 
us animals; which, when impregnated by the male, are con- 
veyed into the uterus; ſo that a child is produced from an "ng as 
well as a chick ; with this difference, that one la hatched within, 
and the other without, the body of the mother, 

Malpight, a great Italian genius, ſome time aſter, made con- 
fderable advances upon the abe of generation, He had the 
fortune to be the flrſt who uſed magnifying glaſſes with addreſs 

n tracing the firſt appearances in the formation of animals. He 
likewiſe made many other obſervations and improvements In the 
Minute bf anatomy by his tmictoſcopienl labours, and by eultlva- 
ting ebtppa rative anatomy. This diftinguiſhed anatommift gave the 


| firſt public ſpecimen of his abilities, by printing a diſſertation on 
the lungs, anne 1661 ; a period ſo remarkable for the ſtudy of na- 
ture, that it would be injuſtice to paſs it without particular notice. 

At the ſame time flouriſhed Laurentius Bellinus at F lorence, 


hat has been made in the knowledge of animal bodics in any | pace the feſt he — realoning in phyfic. 
ſtep that as 


In 1662, Simon Pauli publiſhed a treatiſe De albandis offebus. He 
had long been admired for the white ſkeletons he prepared; and 


winter to the weather, 

Johannes Swammerdam, of Amſterdam, alſo publiſhed ſome 
anatomical treatiſes ; but was moſt remarkable for his knowledge 
of preſerving the parts of bodies entire for many years, by in- 
jecting their veſſels. He alſo publiſhed a treatiſe on reſpiration, 
wherein he mentioned his having figures of all the parts of the 


body, as big as the life, cut in copper, which he deſigned to pub- 
| liſh, with a complete ſyſtem of anatomy. Theſe, however, were 
| never made public by — but, in 1683, Gothofridus 

Bidloo, profeſſor of anatomy at Leyden, publithed a work intitled 
Anatomia corporis humani, where all the parts were delineated in 
very large plates, almoſt as big as the life. Mr. Cowper, an 
Englith ſurgeon, bought zoo copies of theſe figures z and in 1698 
2 them with an Engliſh text, quite different from Bid- 
00's Latin one; to which were added letters in Bidloo's figures, 
and ſome few figures of Mr. Cowper's own. To this work 

r. Cowper's name was prefixed, without the leaſt mention of 
Bidloo, except on purpoſe to confute him. Bidloo immediately 


publiſhed a very ill-natured pamphlet, called Gulie/mus Cowperus 
citatus coram tribunali; appealing to the Royal Society, how far 
Cowper ought to be punithed as a plagiary of the worlt kind, 
and endeavouring to prove him an ignorant deceitful fellow, Cow- 
per anſwered him in his own ſtyle, in a pamphlet called his Vindi- 
i endeavouring to prove, either that Bidloo did not underſtand 
his own tables, or that they were none of his, It waseven alledg- 
ed, that thoſe were the tables promiſed by Swammerdam, and 
which Bidloo had got from his widow. This, however, appears 
to hav. been only an inviduous ſurmiſe, there being unqueſtivnabls 
evidence that they were really the performance of Bidloo. 

Soon after, 12 Diembroeck, profeſſor of anatomy at 
Utrecht, began to appear as an author. His work contained very 
little original ; but he was at great pains to colle& from others 
whatever was valuable in their writings, and his ſyſtem was the 
common ſtandard among anatomical ſtudents for many years, 

About the ſame time, Antonius Liewenhoeck, of Delf, im- 
proved conſiderably on Malpighi's uſe of Microſcopes. Theſe 
two authors took up anatomy where others had dropt it; and, by 
this new art, they brought a number of amazing things to light, 
They diſcovered the red ylobules of the blood; they were enabled 
to ſee the actual circulation of the blood in the tranſparent parts 
of living animals, and could meaſure the velocity of its motion ; 
they diſcovered that the arterics and veins had no intermediate cells 
or ſpungy ſubſtance, as Harvey, amd all the preceding anatomiſts, 
had ſuppoſed, but communicated one with the other by a conti- 
nuation of the ſame tube. Liewenhoeck was in great tame like- 
wiſe for his diſcovery of the animalculainthe ſemen. Indeed, there 
was ſcarcely a part of the body, ſolid or fluid, which eſcaped his 
examination; and be almoſt every where tound, that what ap- 
peared to the naked eye to be rude undigeſted matter, was in re- 
ality a beautiful and regular compound, . 

Lan this period, Nuck added to dur knowledge of the abſor- 
bent ſyſtem already mentioned, by his injections of the lymphatic 
glands; Ruyſch, by his deſcription of the valves of the lymphatic 
veſſels; and Dr. Meckel, by his accurate account of the whole 
ſyſtem, and by tracing thoſe veſſels in many parts where they had 
not before been deſcribed. 

Beſides theſe authors, Drs. Hunter and Munro have called the 
attention of the public to this part of anatomy, in their controverſy 
concerning the diſcovery of the office of the lymphatics. When 
the 2 veſſels were firſt ſeen and traced into the thoracic 
duct, it was natural for anatomiſts to ſuſpect, that as the latcals 
abſorbed from the cavity of the inteſtines, the lymphatics which 
are ſimilar in figure and ſtructure, might pollibly do the ſame office 
with reſpe& to other parts of the body: and accurdingly, Dr. 
Glifſon, who wrote in 1654, ſuppoſes theſe veſſels aroſe from 


| cavities, and that their uſe was to abſorb; and Frederic Hoffman 


has very explicitly laid down the doctrine of the lymphatic veſſels 
being a ſyſtem of abſorbents. But anatorniſts in general have been 


as were made by injeQions, they have been perſuaded that the lym- 
phatic veſſels did not ariſe from cavities, and did not abſorb, but 
were merely continuations from ſmall arteries. The dvQrine, 
therefore, that the lymphatics, like the laQteals, were abſorbents, 
as had been ſuggeſted by CGliſſon and by Hoffman, has been re- 
vived by Dr. Hanter and Dr. Monro, who have controverted the 
experiments oftheir predeceſſors In anatumy, and haveendeavoured 
to prove that the lymphatic veſſels are not continued from artetles, 
but are abſorbents, 

To this doAtine, however, ſevetal objectlons have been ſlarted 
— 1 — by Haller, (Elem. Phyf. 1: 24. $ 2; N und it has 

en ſound; that before the doctrine of the | 


pimp aticy velng 4 
ſtem of dbſorberts cart be eflabliſhed; It muſt Arſt be deterinil 

hether this ly em Is to be Found in other animals beſides tif 
an 


at laſt diſcovered his method, which was by expoſing the bones all 


of a contrary opinion; for from experiments, | wy wry ſuch - 


— Wn 
— 


— — 


a an OS þ ef þ 
r ————— — 


ANATOMY. 


and quadrupeds, Mr, Hewſon elalmns the merit of having prov- 
ef 90 i oe af hi queſtion, by Aifeevering the 1yM- 
thatie fyſtem in birds; Fiſh, * amphibious ning. dee %%. 
ranf, vol Lvitl and lag, And latterly; Mr, Oruikfhank — 
faced the ramifieations uf that ſyſtem In almoſt wy part of the 
dy z and from his difſef ion figures Have beer ma Yan eh 
ohe ts the world; Ts Mr, Sheldon alſa we are much in- 
bted for his Iltuftratlon of this fyſtern, whit: * 10 gl ve 
great ſatisfaclſon, but of which only « part has been yet publiſhed; 

The gravid uterus Is & ſubject likewiſe which has recel ved eun- 
fiderable improvements, particulatly — 10 one very Impor⸗ 
tant dIfeavery j vie, that the internal membrane of the uksrus, 
which Dr. Hunter has nated d+efd44; conffitutes the exteri6t 
part 6/ the feeundines or after birth, and ſeparates from the reſt 
vf the uterus every time that & Woman either bears a child, of 
fuffers a miſearriage. This 223 ine) udes another, th Wit; 
that the placenta is partly made up of an exerefeence ve efflure: 
feenee from the weriis ſifelf. 

Thefs difeoveries are of the utmoſt eanfequenee, both in the 
phyſiolggieal queſtion about the eanneRtion between the Mother 
and ehild, and Vikewife in explaining the phenumena of births and 
abortions, as well as in regulating obſtetrical practice, 

The anatomiſts of this century have improved anatomy, and 
have made the ſtudy of it much more eaſy, by giving us more 
correct as well as more numerous figures, It is amazing ta think 
of what has been dune in that time, e have had four large 
fulio books of figures of the bones, vis, Cheſelden's, Albinus's, 
Sue's, and Trew's, Of the muſcles, we have had two large 


folios ; one from Cowper, which is elegant; and one from Al- 
 binus, which, from the accuracy and labour of the work, we may 


ſuppoſe will never be outdone. Of the blood veſſels we have a 
large folio from Dr. Haller. We have had one upon the nerves 
from Dr. Meckel, and another by Dr. Monro, junior, We have 
had Albinus's, Roederer's, Jenty's, and Hunter's works upon 
the pregnant uterus ; Weitbrecht and Leber on the joints and 
freſh bones; Soemerring on the brain; Zinn on the eye; Co- 
tunnius, Meckel, junior, &c. on the ear; Walter on the nerves of 
the thorax and abdomen ; Dr. Monro on the burfœ mucoſe, &c, 

It would be endleſs to mention the anatomical figures that have 
been publiſhed in this century, of particular and ſmaller parts of 
the body, by Morgagni, Ruyſch, Valſalva, Sanctorini, Heiſter, 
Vater, Cant, Zimmerman, Walterus, and others, 

"Thoſe elegant plates of the brain, however, Juſt publiſhed by 
M. Vieq. d'Azyr, muſt not paſs without notice, eſpecially as 
they form part of an univerſal ſyſtem of anatomy and phyfiology, 
both human and comparative, propoſed to be executed in "the 
ſame ſplendid ſtyle. Upon the brain alone 19 folio plates are em- 
ployed ; of which ſeveral are coloured. The figures are deline- 
ated with accuracy and clearneſs ; but the colouring is rather 
beautiful than correct. Such parts of this work as may be pub- 
liſhed, cannot fail to be equally acceptable to the anatomiſt and 
the philoſopher ; but the entire deſign is apparently too exten- 
ſive to be accompliſhed within the period of a ſingle life. 

To the ſoreian treatiſes already mentioned, may be added thoſe 
recently publiſhed by Sabbatier and Plenck on anatomy in ge- 
neral. Among ourſelves, the writings of Keil, Douglas, Cheſel- 
den, the firſt Monro, Winſlow, &c. are two well known to 
need deſcription. The laſt of theſe uſed to be recommended as a 
ſtandard for the ſtudents of anatomy; but it has of late given 
_ to a more accurate and comprehenſive ſyſtem, in three vo- 

umes, publiſhed by Mr. Elliot of Edinburgh, upon a plan ap- 
—.— of by Dr. Monro, and executed Mr, Fyfe, Dr. 
Simmons of London has alſo obliged the nike with an excellent 
ſyſtem of anatomy; and another work, under the title of“ Ele- 
ments of anatomy and the animal CEconomy ;” in which the 
1 are treated with uncommon elegance and perſpicuity, 

n the latter part of the laſt century, anatomy made two great 
ſteps, by the invention of Injefions, and the method of making 
what we commonly call preperationt. "Theſe two modern arts 
have really been of infinite uſe to anatomy; and beſides have In- 


| treduced an elegance into our adminiſtrations, which in former 


times could not have been ſuppoſed to be * They aroſe in 
Holland under Swammerdam and Ruyſch, and afterwards In 
England under Cowper, St. Andre, and others, where they have 
been greatly Improved, 

The anatorniſts of former ages had no other knowledge of the 
blood-veſſels, than what they were able to colle& from 4 
difſeions, and from examining the ſmaller branches of them, 
upon ſume lucky occeafion, when they were found more than 
commonly loaded with red blood, But filling the vaſeular ſyſtem 
with u bright eoloured wax, enables us to trace the large veſſels 
with great eaſe, renders the ſmaller much more conſpleuous, 
and make: thouſunds of the very minute ones viſſhle, which, 
ſrom their delleney, and the tranſparency of thelr natural eon- 
tente, are otherwiſe Impercept(hle, 

« modern art of corroding the fleſhy parts With a men- 
ſtruum, and of leaving the moulded wax entire, Is fu exceedln ly 
uſeful, and at the fame time ſb ornamental, that It dues great ho. 
nour to the Ingenious Inventor Dr. Nicholls, 

The war- work art of the mbderns might deferve notlee In & 
hiſtory of anatomy, If the maſters In that way had not been . 


earelefy In their Imitation; Many of the wm eures ges fy tow. 


dry; with g fhew of unnatural enlalirs; and (© Very Ineurren + 
the elrewinAanees of sure, Aityation "and the Ide that No 
lan, they Maß appear pit. 


they ffike & viilgat 1 with þ mirgt | 
oy dus te an anatoiniſt; A fs figures Which are eaft in way 
145 of lead; from the real fuhjeet, and Which of late yeur, 
av ver Frequently mache here, are; of uuf ſe, Very eure , 
all the prifieipal parts, and may Men, as nu Infignife, 
gegufſſtſon td motlern anatumy. The proper of privielpal ifs 1; 
this art J, to preſerve very perfect likeneſs of fuel Fußach a, 
we but ſeldom 6an meet With, of cannot well prefer ve iii g ty. 
tural ſtate 4 a fubjeRt in pregnaney, for example: 

The modern Improved methods of preferving animal badi.. 
of parts of them has been of the greateſt ſerviee to ange ; 
eſpecially in faving the time and labour of the anatomiſt in ti 
niver diffections of the mall parts af the body: For now, whit. 
ever he has prepared with care, he san preferve j and the he 
is ready to be feen at any time: And In the fame manner his 646 
preferve anatomical euriofities er rarities of every kind ; fuck a; 
parts that are uneommonly formed parts that are difeaſed ; th; 
parts of the pregnant uterus and (ts euntents, Lange eullections 
af fueh euriofities, which modern anatomifis are firlving almaſ 
every where ta procure, are of infinite ſervice to the art, ofpe. 
clally in the hands of teachers, They give fudents clear ideas 
about many things which it is very effentlal to know, and ye 
which it is impoſſible that a teacher ſhould he able ta ſhaw other, 
wiſe, were he ever ſa well ſupplied with freſh ſubjects, 

III. Plan of the follawing Syflem, , 

Having premiſed this general account of the ſubjeR, we ſhall 
next conſider the method to be obſerved in treating it, 

The ſtudy of the human body, as already noticed, is common. 
ly divided into two parts, The firſt, which is called An, 
relates to the matter and ſtructure of its parts; the ſecond, callc4 
Phyſfielogy and Animal Oeconomy, relates to the principles ang 
laws of its internal operations and functions. 

As the body is a compound of ſolids and fluids, Aatony is 
divided into, 1. The Anatomy of the ſolids, and, 2. The Anz. 
tomy of the fluids, 

I, The 80L1Dps,. by which we mean all parts of our body 
which are not fluld, are generally divided into two clafles, vii. 
1. The hard ſolids or bones, his part of anatomy is cally 
Oftevlogy ; which ſignifles the doctrine of the bones. 2. The 
ſofter ſolids; which part is called Sa cology, viz. the doctrine of 


fleſh, 

This diviſion of the ſolids, we may obſerve, has probably 
taken its origin from the vulgar obſervation, that the body is 
made of bone and fleſh, And as there are many different kinds 
of what are called ſoft or fleſhy parts, Sarcology is ſubdivided 
into, (t.) Angeielogy, or the doctrine of veſſels, by which is 
commonly underſtood blood weſſels : (2.) Adenolegy, of glands: 
(3.) Neurology, of nerves: (4.) Myzlogy, of A and 67 
Splanchnology, of the viſecra or bowels, There is, beſides, that 

rt which treats of the organs of the ſenſe and of the intcguments, 

This diviſion of the ſolids has been here mentioned rather for 
the ſake of explaining ſo many words, which are conſtantly 
uſed by anatomiſts, than for its impprtance or accuracy, For 
beſides many other objections that might be urged, there are in 
the body three ſpecies of ſolids, viz. griitle or cartilage, hair, and 
nails ; which are of an intermediate nature between bone and 
fleſh ; and therefore cannot ſo properly be brought into the oft:- 
ology or the ſarcology, The cartilages were claſſed with the 
bones ; becauſe the — number of them are appendages to 
bones : and for the like reaſon the hair and the nails were claſſed 
with the integuments, 

II. The FLvips of the human body may be divided into /hrre 
kinds, which Dr. Hunter calls the crude, the general, of 9 fed, 
and the local of ſecreted fluid. t. By the crude fluid is meant the 
chyle, and Whatever le abſorbed at the ſurfaces of the body ; in 
other words, what is recently taken Into the body, and is not yet 
mixed with or converted Into blood. 2. The general of per- 
feet Auld is the blood Itſelf; to wit, what Is contained In the 
heart, arteries, and veins, and Is going on in the round of the 
elreulation. 3. The oral of ſecreted, are thoſe Alulds peculiar to 
— we parts of the body, which are ſtralned off from the 

lood, and yet are very different In thelr propertles from the 
blood. They are commonly called /ecretiont 4 and ſore are uſe- 
ful, others exerementltinus, ; 

In treating of the Phyſelogy, It ls very difMcult to fay what 
plan ſhould be followed | for every method which Has been yet 

Fed 1s attended with manifeſt Ineonventence. The powers 
and operations of the machine have ſuch a dependance upon one 
another, ſuch congectlons and reetprocal Influence, that they can- 
not woll be underſtood of explained ſeparately, In this ſenſe our 
— ny be compared to « elreular ehaln of powers, In wh 
nothing le Art of laſt, 104 ſulltary of Independent j (v that 
wherever we begin, we find that thyrs E N * 
which we ought to have knowty - If we begin with the brain 
and the nerves, for example, we ſhall find that theſe eannot yo 
even In Idea, Without the heart 1 If we (ot out With the heart « 
vaſeular ſyſtem, we (hall preſently be ſenſible, that the brain and 


nerves muſt be ſuppoſed 1 or, ſhould we take up the mouth, — 
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Af of the allment, we haylid fee that the very firſt 
owe ks reſented Wfelf, fuppofed the exiftence both If the 
heaft 4nd ran! Wherefore we (hall ine pure the Phyſſulugy 
with the Anta, by attempting ta explain the funsſſuns alter 
we have demonſtrated the ee 

PARTI, Gerten 
We begin with the bones, whieh may be eonfldered as the 
tent Npport of the body, tending to give It ſhape ard Arimieſs. 
vt before we enter Into the detall of each partleuſar bane It Will 
he eve lat y ken (eſeribe their eommpoſſtlan and eonne stone, and ty 
explain the nature of the different parts which have an imtneiſlate 
lation do them g as the eartilages, ligamente, perlolteuiti, maf⸗ 

to Ach Tyner glands: | 
WOT, 1, OF THE BONES IN GENERAL, WITH 

THEIR APPEN DAGES, e. 

The bones ars of a firm and hard (g) Fubftance, of a white 
wigur, and perfectly Infenfible, They ate the moſt Compass and 
wid parts of the body, and ferve for the attachwent vr ſupport 
vf all tle other parts: 

Three different fubſtanres are waally diftinguilfhed in them i 
thelr exterior or bony part properly fo ealled , their fpongy 
gelle; and their retieular fubſtanee, The firſt of theſs is furmed 
of many lamin® or plates, eampuling a firm hard fubſtanee, I he 
ſpongy ar cellular part is fo called on account of its refemblange a 
a ſponge, from the little cells which eompoſe it, This ſubſtance 
forms almoſt the whole of the extremities of cylindrical banes, 
The reticular part is compoſed af fibres, which ernſs cach ather 
in different directions, This net-work forms the internal ſurface 
of thoſe bones which have cavities, 


The flat bones, as thoſe of the head, are compoſed only of the 


laminez and the cellular ſubſtance This laſt is uſually found in 
the middle of the bone, dividing it into two plates, and is there 
called dip/3e, 

Gayliardis who pretended to have diſcovered an infinite number 
of claviculi (<) or bony procefles, which he deſcribes as tra- 
verſing the laminz to unite them together, has endeavoured to 
ſupport this pretended diſcovery by the analogy of bones to the 
b&k of trees, in which certain woody a2ilshave been remarked ; 
but this opinion ſeems to be altogether fancitul, 

Some viiters have ſuppoſe „ that the bones are formed by layers 
of the perioſteum, which gradually oflity, in the fame manner 
as the timber is formed in trees by the hardening of the white 
ſubſtance that is found between the inner bark and the wood. 
M. Duhamel, who has adopted this opinion, fed different animals 
with madder and their ordinary food alternately during a certain 
time ; and he aſſerts, that in diſſecting their bones, he coultant! 
obſerved diſtinct layers of red and white, which correſponded wit 
the length of time they had lived on madder or their uſual aliment, 
But it has ſince been proved by Detleff, that M. Duhamel's ex- 
periments were inaccurate, and that neither the perioſteum nor 
the cartilages are tinged by the uſe of madder, which is known 
to affect the bones only. 

We uſually conſider in a bone, its body and its extremities, 
The ancients gave the name of diaphyſis to the body or middle 


part, and divided the extremities into apophyſis and epiphyſis. An 


apophyſis, or proceſs, as it is more commonly called, is an emi- 
nence continued from the hody of the bone; whereas an epi phyſis 
is at firſt a ſort of an appendage to the bone, by means of an inter- 
mediate cartilage. Many epiphyſes, which appear as diſtin 
bones in the foetus, afterwards become aprphyſes ; fur they are at 
length ſo completely united to the body of the bone, as not to be 
diſtinguiſhable from it in the adult Rate. It is not unuſual, how- 
ever, at the age of 18 and even 20 years, to find the extremities 
of bones ſtill in the ſtate of epiphyſis, 

The names given to the proceſſes of bones are expreſſive of 
their ſhape, ſize, or uſe t thus if a proceſs is large, and of a ſphe- 
real form, it is called caput, or head, If the head is Aatted, It Is 
termed condyle. Some proceſſes, from their reſemblance to a 
ſtiletto, a breaſt, or the beak of a crow, are called fy/vid, i, 
of coraraid others are ſtyled ridges of pines, The two proceſſes 
of the os femoris derive their name of trechantert from their uſe, 

A bone has its cavities 8s well as proceſſes, *Theſe cavities 
elther extend quite through its ſubſtance, or appear only as de- 
preſlions, The former are called foramina of beſer, and theſe fo. 
ramina are ſometimes termed canals or conduit, according to thelr 

m and extent. Of the depreſſions, ſome are uſeful In artieu- 
lation, Theſe are called eory/ofd When — are deep, as fe the 
eaſe with the os Innominatum, where It receives the head of the 
on ferorly 4 or glenoid when they are ſuperficial; as In the ſeapula, 
Where It recelves the os humerl, Of the depreMons that ate not 
deſigned for artlevlation, thoſe which have (mall apertures are 
vlled fnn/er ; others that are large, and not equally furrounded by 
high brimsy are yled /a/e fue as are long and narrow, Tur 
vt If broad and perfielal without brims, Vue. Some ate 


(uy) My, Scheele has lately difeovered that hones contain the 
pho hotly geld whlted with valenreuus earthy that to this com- 
nation they owe thelf Atme. 
(6) ly My ee fam wor, Invent, uus, by deſerbes four 
lug, v theſs elavieull of nally vis, the perpendleular, obliquer 
enge d ra 00 41 v4 #% 
0 13. Oh: 1. 
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elle fait! e. fram their refemblanes te the traves uf 


4 (Vi uin (lt battes, 

e (hall abridge this aftiele; whigh is execdingly diffuſe In 
y enerality of anatomical books; and will endea velit te deferibe 
t with all the elearnel(s it will allow; 

The bones eompuſing the dle eta ate i ronfififted; that the 
envi of every bojie se perfectly adapted to the extreivilty of that 
with which it Is eonnevted; and this connection Fortis what (8 
ealled thelf articulation: | | 

Articulation is divided inte dfarthr(fty ſin4rthrofty and a 
„rh, of movable, linmovable, and mined articulation: Each 
of the to At has its (ubdiviſinns: Thus the %; Ur 
moveable artieulatiin, Ineludes, . The enartheoſts, as it is valled, 
when ea large heat is admitted Tate a deep ea vity, as in the arti- 
ulation of the 6s Fermoris With the os (nnominatum: 3. Arthre=z 
(ia, WHen @ Found head is articulated with a Nuyperfieial cavity, as 
Js the vaſe of the 68 humerl and Feapula: 3: Qlinglimus, of hings= 
like affieulation, as in the evnnection with the thigh-bane with 
the tibia: The enarthroſis and arthrodia allow of motion te all 
fides i the ginglimus only of flexion and extenſion, 

The ſyn rtbrefir, or immaveable articulation, ingludes, J, The 
future, when the two banes are indented int each other, as Is the 
vaſu with the pariotal bunes, 3, Clamphoſis, when ans boneis fixed 
Int another, in the manner the teeth are placed in their ſockets, 

The term amphiqribrofis is applied ta thaſe articulations which 
partake bath of the ſynarthrofis and diarthrofis, as is the cafe with 
the bones of the vertebra, which are capable of motion in a cer- 
tain degree, although they are firmly connected together by in- 
termediate cartilages, 

What is called /ymphyſis Is the union of two bones into one ; as 
in the lower jaw, tor inflance, which in the foetus conſiſts of two 
diſtin bones, but becomes one in a more advanced age, by the 
oſſification of the uniting cartilage. Sce ArTtCULATION. 

When bones are thus joined by the means of cartilages, the 
union is ſtyled /yncondrefis ; when by ligaments, ſynenro/ir, 

Cartilages are white, ſolid, ſmooth, and elaſtic ſubſtances, 
between the hardneſs of bones and ligaments, and ſeemingly of a 
fibrous texture, We are not able to trace anv veſſels into their 
ſubſtance by injection, nor are they ever found tinged in animals 
that have been ted with madder. 

They may be diſtinguiſhed into, 1ſt, Thoſe which are con- 
nected with the bones 3 and, 2dly, Thoſe which belong to other 
parts of the body, The firſt ſerve either to cover the ends and 
cavities of bones intended for motion, as in the articulations, 
where by their [moothneſs they facilitate motions, which the bones 
alone could not exceute with ſo much freedom ; or they ſerve to 
unite bones together, as in the ſymphyſis pubis; or to lengthen 
them, as in the ribs, . 

Muny of them oflifying as we advance in life, their number is 
leſs in the adult than in the foetus, and of courſe there are fewer 
bones in the old than in the young ſubjeR, 

Of the feeond claſs of cartilages, or thoſe belonging to the ſoft 
parts, we have inſtances in the larynx, where we find the uſeful 
in the formation of the voice, and for the attachment of muſcles. 
Sce CARTILAGE, 

The perizfteum is a fine membrane, of a compa cellular tex- 
ture, reflected from one joint to another, and ſerving as a eom- 
mon covering to the bones. It has ſanguiterous and lymphatic 
veſtels, and is ſupplied with nerves from the neighbouring parts. 
It adheres very firmly to their ſurface, and by its ſmoothneſs fa- 
cilitates the motion of the muſcles. It Nikewiſe ſupports the veſſels 
that go to be diſtributed through the ſubſtance of the bones, and 
may ſerve to ſtrengthen the articulations. At the extremities of 
bones, where it is found covering a cartilage, it has by ſome been 
improperly conſidered as a diſtin membrane, and named peri- 
chindrium. This, In its uſe and ſtructure, reſembles the perloſ- 
eum. Where it covers the bones of the ſkull, It has got the 
name of pericranium. 

The perioſteum Is not a production of the dura mater, as the 
ancients, and after them Havers, Imagined g nor are the bones 
{urmed by the offification of this membrane, at leaſt when lt ls 
In a ſound ſtate, as ſome late writers have ſuppoſed, 

"The perloſſeum is deflelent In the teeth above the ſockets, and 
in thoſe parts of bones to which ligaments or tendons are attached, 
See PkRtONTRUM, 

The marrow len fat ally fubManee, Alling the cavities of bones, 
In the great cavities of long bones, It Is of a much fArmer confi. 
tenee than In the cells of thelr ſpongy part. In the former It In- 
ellnes formewhat to n yellowiſh tinge, and Je of the eonfitence of 
fat (| In the latter It I's more Auld, and of a red eolour, This differ. 
onee In evlour and eonfiitence 14 owing to aceldental eauſes 4 both 
kinds are of the fame nature, and may both be deferibed under the 
common name of marrow, though ſume writers glve this name on 
ly Ne. fat- Ike ſubſtanee, and vall the other the medullary Jules, 

he marrow d contained In a very fine and tranſparent inem- 
brang, whieh de fupplied with a great number of blood: veſſels, 
ehlefly from the perloſteurn, This membrana medullarls adheres 
to the Inner ſurface of thy bones, and furniſhes an Infinite num= 
ber of minute bags, or veſſeles for Inelofing the marrow, which le 
likewiſe . In the cavities of the bones by the long flla= 
ments of thelr retlevilar ſubſta hes. 
X x , Nefldes 
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Beſides the veſſels from the perioſteum, the membrana medul- | 


laris is furniſhed with others, which in the long bones may be 
ſcen paſſing in near the extremities of the bone, and ſending off 
numerous Geanches, that ramify through all the veſicles of this 
membrane. 

The bones, and the cells containing the marrow, are likewiſe 
furniſhed with lymphatics, By their means, the marrow, like the 
fat, may be taken up In a greater quantity than it is ſecreted ; and 
hence It Is that ſo little ls found In the bones of thoſe who dle 
of lingering diſeaſes, 

It is fill a matter of controverſy, Whether the marrow js ſen- 
ſible or not! We are certainly not able to trace any nerves to It ; 
and from this elreumſtance; and It analogy to fat, Haller has ven- 
tured to conſider It as Infenſible, On the other hand, Duverney 
aſſerts; that an Injury done to this ſubſtance In u living animal was 
attended with great paln, In this diſpute phyſlologiſts do not ſeem 
to have ſufflclently diſeriminated between the marrow Itſelf and 
the membranous cells in which It Is contained. The former, like 
the fat; being nothing more than « ſecreted; and of courſe an 
yhorganized matter, may with propriety be ranked among the It 
ſerfible parts; 48 much as Infpiſſated muecus, ot any other ſecreted 
matter In the body 4 whereas the membrang tmedullarls being vaſ- 
ellat; though It paffeſſes but an obſcute degree of Feeling 16 a 
won ſtate is Hot petfefly inſenlible, 

The mattug was A ſuppaſetl to be Intended For the nau— 
HAHN an kene wal of the bones j but, this date bs HOW 
jetty befierally anch teforvedly exploded; kt fees probaply al 
lie Wattow ſa ty the eres What Fat is by ths (oft pitte; They 
pon fett Ft Fore VHpOrAnt purpoſes TH the aua engem 
Lit Hhelt partiewlar ufs has Hever yet heen eleatly afcertalpcd, 
The iat, From the Fran of the U hee 1 Uns 
Uf been be Ae e elf Betten fe and anette, 
who 196 willien profefiedly an the bunt e her the rangls h 
which the marrow bs eyed through every part of thelp fy: 
VAC and vides them into lnngitudinal and Franfyerſs nes, 

lu (peaks ut the mn 49 ee Heningh tHe whale Jengil of 
the he 4 and of the latter, as the paſſages by which the Mi iu 
ding} une eomMmUnNICate with each eher, The Vimilarity of theſy 
to the large cancel in burnt bones, and the rannten of the uff 
through the bones of the ſkeleton, ſeems to prove that ſume ſuch 
pally ts do actually exit, 

hs ſynovial glandt are fnall bodies (h), ſupphſed to be of a 
alandular Oruftire, and _ vaſculat, ſecreting a Aluld of a 
clear muctlaghnous nature, Which ſerves ts lubrleate the Joints, 
They are placed In ſmall cavities In the artieulations, ſo as to be 
eapalile of belng gently compreſſed by the motion of the Jolnt, 
which expreſſes their Jules In proportion to the degree of frivtion, 
When the fynovia Is wantingy of Is of ton thick a eonſiſtence, the 
ſvn beevmes MIfF, and Ineapable of flexion or entenſſon, This 
s what is termed anrby/y/fr. 

Eigaments are white, gliſtening, Inefaſſſe bands, of a compact 
filbMlanee, more of leſs broad of thick, and ferving to eonnett the 
bones together, They are diftinguiſhed 1 ＋ names, adap- 
ted ta their different forms and uſes, Thofe of the Joints are 
culled ether round or burſal, The round 1 are white, 
tendinous, and Inclaſtle, "They are ſtrong and flexible, and are 
found unly In the joint of the knee, and In the artleulatlon of the 
os femorls with the os Innominatum, The burſal or eapſular 
ligaments ſurround the whole „ r a purſe, and are to be 
found in the articulations which allow mation every way, as In 
the articulation of the arm with the ſcapula, | 

Of thoſe ſacs called burſe muce/, a few were known to for- 
mer anatomiſts, but by much the greater number have been ſince 
diſcovered by Dr. Monro 00 who obſerves, that they are to be 
met with in the extremities of the body only ; that many of them 
are placed entirely on the inner ſides of the tendons between theſe 
and the bones. Many others cover not only the inner but the 
outlides of the tendons, or are interpoſed between the tendons 
and external parts, as well as between thoſe and the bones, 

Some are ſituated between the tendons and external parts only 
or chiefly, ſume between contiguous tendons, or between the ten- 
dons or the ligaments and the joints, A few ſuch ſacs are ob- 
ſerved where the proceſſes of bones play upon the ligaments, or 
where one bone plays upon another. Where two or more ten- 
dons are contiguous and afterwards ſeparate from each other, we 
enerally find a common burſa divided into branches, with which 
t communicates; and a few burſt of contiguous tendons eommu- 
nicate with each other. Some, in healthy children, commun 
cate with the cavities of the joints g and fn many old people he 
las ſeen ſuch communications formed by uſe, or worn by friftion, 
independent of diſeaſe, 

elt 2 membrane is thin and tranſparent, but ve 
denſe, and capable of confining alr of any other fuld. Ith 
jvine to the neighbouring parts by the common cellular ſubſtance, 
Jetween the burſa and the hard ſubſtance of bone, a thin layer of 
cartilage, or of tough membrane, Is very generally Interpoſed, 


EEE — — — — 


5 It Is now much doubted however whether the appear 
In Ns Solos which are uſually called gland) are any thing more 
than afſemblages of fat, 


* dee Dyeriprion of the Hane Mury/e; Ae, 


— —— 


To the cellular ſubſtance on the outſide of the burſa, the adipgr, 
ſubſtance is connected except where the burſa covers a tendon 
cartilage, or bone, much expoſed to preſſure or friction, 

In ſeveral places a maſs of fat, covered with the continuaticy 


of the membrane of the burſa, projects Into Its cavity, The 


edges of this ore divided Into fringes, 
he Inner fide of the membrane Is ſmooth, 
ſlippery from the Ilquor ſecreted In it, 
he ſtructure of the burſw bears a firong reſemblance to the 
capſular ligaments of the joints. 1. The inner layer of the liga. 
ment, like that of the burſt, ls thin and denſe, 3. It Is conneQeq 
to tho external ligaments by the common cellular ſubſtance, 3. 
Between It and the bones, layers of cartilage, or the artleular ent. 
tllages, are interpoſed, 4. At the ſides of the Joints, where jt i, 
not ſubjeed to violent preſſure and frletlon, the adipoſe ſubſſanee 
is connefed with the cellular membrane. $8. Within the enn. 
tles of the —_ we obſerve maſſes of fat projecting; covered wit 
ſimilar blood-veſſels, and with fimilar Ambriz hanging from 
thelr edges, 6, In the knee the upper part of ſuch a maſs of (+ 
forms what has been called the mucilaginons gland o the jrint, 
and the under part projets Inty the burſh behind the lig emen 
which tles the patella to the tibi. 7. The liquor Which lub, 
eates the biitſie has the fame eolotlr; eonfiſtence, anch propettis. 
that bf the joints; and both are affected in the fame mange 
y heat minefal aetdey ard atfert ſpirits; g. f ſome pl1ces 
the butter eonſantly eoththiniedte WK the cavities of the ohe, 
in others they generally do (by from Whith we may infer n (aye. 
Heſs of Nridthre: 

When we cgamſhe His fte emen ka the Fatty bez if 
(his 40. Ant burttes nc Which have been Fuppoled in Ve 1s 
ef of glands Tiger WIR the Ales of füt: WE gte Hil al 4 
WW diver Any glass Appearance VerWenn em, Al gl 
U We where WARY Yelfels 1 en Fs EE 1 
the ftr hadies ant! e 4nd that We eee e that e 
fimbhelst a f ges fest pantene iar, agen 
bveß profes fych 4 by — From Fein ves Fhele cal an gien 
are (11 miniite, that they are nat difenyeratile even by the affiliznc: 
wt We laffes, Theſe führt appear; Hlierufure, ty be 
ness, Nike thafk of the wrethra, which prepare 4 muellayligus 
liquor without the alliance of any knotty or glandular urg an. 

wh the whole, the fynovis ſeems to be furntthed by Ae 
exhalent arteries, hy the ducts of the Amvriwy and hy wil euſu!. 
Ing from the adlpoſu follicles by paſſages not yet ifeavered, 
The word Helen, which by Its etymology Implics (imply a dry 
preparation, as Uſually applied ty an allemblage of all the bojes of 
an animal united together In telt natural order. Tt is falt tu he 
u natural (heleton when the bones are connected together by their 
own proper ligaments g and an artifielal one, when they are ole 
by any other ſubſtance, as Wire, & Neo SKELETON, 

"The (keleton is generally divided into the head, trunks an en 
tremities, The frit van Includes the bones of the era 
and fave, The bones of the trunk are the (pine, ribs, (ternym, 
and bones of the pelvis, 

The upper extremity on each file eanfifts of the two bones of 
the fhavlder, viz. the ſexpula and elaviele 4 the bone of the arm, 
or as humerl 4 the bones of the fure-arm, and thoſe of the han, 

The lower extremity on each (Ide of the trunk gcunli(t; of tho 
thigh bone, and the bones of the leg and foot, 

SECT, II. OF THE BONES OF THE HEAD, 

The head is of a roundiſh figure, and ſomewhat oval (r), 
Its greateſt diameter is from the forehead to the ocelput; Its up- 

r part is called vertex, or crown of the head ; its anterlor or 
ore-part, the face; and the upper part of this ſinciput, or fore- 
head ; its ſides the temples ; its poſterior, or hind-part, the vcci- 
put ; and its inferior part the 5%. 

The bones of the head may be divided into thoſe of the cra- 
nium and face, | 

Art. I. Bones of the Cranium and Face. 
There are eight bones of the cranium, viz. the coronal bone, 


| 
and ts extremely 


or os frontis ; the two parietal bones, or oſſa hregmatis ; the 03 


g 


oceipitis; the two temp ral bones; the ſphenoid bone ; and the 
os ethinoides, or cribriforme. Of theſe, only the os occipitis 


and ofa bregmatis are conſidered as proper to the cranium z the 


reſt being common both to the eranium and face. Theſe bones 
are all Harder at their ſurface than in thelr middle; and on this 
account they ate divided Into two tables, and a middle ſpongy 
ſubſtance called dip/oe, In this, as in all the other bones, we 
ſhall conſider Its figure, ſtructure proceſſes, depreſſions, and cavi- 
ties 4 and the manner in which It is articulated with the other 
bones, - 
) The bones of the fetus belng perfectly diſtin, and the muſ- 
* In young perſons not aetin ac, the ſhape of the head has been 
ſuppoſed to depend much on the management of children when ve 
dung. Veſalius, who has remarked the difference In you le of dif- 
rent nations, obſerves, for Inſtance, that the head of a Turk 1s co. 
nleal, from the early uſe of the turban z whilſt that of an Engliſh- 
man iy flattened by the chin-ftay, Some of the lateſt phyſlolog!s 
ſe, with good reaſon, that this difference le chiefly owing to 
certain natural cauſes with which we are as yet unacqualnted, Te 


q ſometimes ous ve of Immedlate den 
| 


ANATOMY. 


mii has fume reſemblance In ſhape to the ſhell of 
Tg Externally it is convex, its concave (ide being 
: med towards the brain. This bone, in the places where it is 
— * to the temporal bones, is very thin, and has there no 
dj ge. It le likewiſe exceedingly thin in that part of the orbit 
of the eye whic 0 * 7 tho ** —_— 

ey a ſword, or any other polnted Inſtrument, 
wound in the 0 4 th In theſe caſes, 
through the weak part of the bone, penetrates 
: by — Mildes the nerves be thelr origin; or perhaps 
opens forme blood. veſſel, the conſequences of which are ſoon 
al, We obſerve on the exterior ſurface of this bone five yo 
yes of proceſſes, which are eaſily to be diſtinguiſhed. One 
T theſe le placed gt the bottom and narroweſt part of the bone, 
ind le called the naſal proceſs, from its ſupporting the upper 
«nd of the bones of the noſe, The four others are called angit» 
ar or obltar proceſſes, They aſſiſt to form the orbits, which 
ire the cavities on which the eyes are placed, In each of theſe 
orbits there are two proceſſes; one at the Interior or great he 
anch the other at the exterlor or my angle of the orhlt. ry 
ate called the angular proceſſes; Between theſe a ridge Js ex- 
ved in Fort of an areh, anch on this the eye-brows ate placed, 
lt is called the vibitar bt ſiiperciliar ridge; and in ſome mes 
ſute covers and deferids the plobe pf the eye. Tete 14-4 hole 
is this for ths paiſige uf the frontal veſſels ard Hetves: This 
arch J Iterrupterd Heat the Hoſe by 4 Fall i in which the 
„eon Of the Wlſeulis obEViquus HAAfer bf the eye 1s Neth: 
Feen the WHAet part of enen füpeteſſtor Helge n HEH plate tune 
4 fide ble Way Back arty and has ths HAWE BF teh, 
is kater and e fart oy ilk plate Pare & ficli Fi 
Ldalig the gef ml gland: Het wen the by Pfgtes 15 IF 
age ee BE the honey which 1s Alled up by the off: 
seem park uf the ag eee 

Oy examining the nee frag of this bane af its Vader ans] 
wichqſe part, We Bbſerve an elevation ii firms of a Midge, ue 
hag heh ball (lis 4 Free alkenda fue fame way, As 
viding the 10 en eee ee tn which the ante- 
dur eines of eie lein ge places: * marta Firrraw th 15 
tiilge is all wer the extremity of the fals, as the me hrane 
eaſed, whivh ( ven the brain Into two hemiſpheres, The fr- 
100 wn } fadually wider, 1+ eMmtinued to the upper al 
back part of the bone, It has the fals fixed to It, and part uf 
the lonyltudinal ſinus lodged In It, Helios the two full, there 
are thany depreſffions, which appear like dightal Impreſſions, 
en owe thelf formation to the prominent elfeurnvolutlons of 
the praſg. 

In the feetus, the forehead Is eumpaſod of two diftindt bones 
fy that In them the ſagittal future reaches from the as ceelplrls 
to the nofe, Liss bone bs almoſt every where compoſed of two 
this and a alp, Thee two tables ſeparating from each 
wher whder the eyes, fm {WH cavities, one on ego! tale of the 
fave, called the frontal finufes, Theſe (nufes are lined with a 
{ft membrane, called membrane piivitaria. In theſe finuſes a 
mueus Is feereted, which Is conſtantly paſſing through two fmall 
holes Into the noſtrils, which It ſerves to moiſten, 

The «« rent Is Joined by ſuture to manys of the bones of 
the head, viz, to the parietal, maxillary, and temporal bones 
to the os ethmoldes ; os ſphenoldes ; os unglus ; and offa naſl, 
The ſuture which connects It with the parietal bones Is called the 
coronal ſuture, 

The parietal bones are two In number; they are very thin, 
and even tranſparent in ſome places, The particular figure of 
each of theſe bones is that of an irrcgular ſquare, bordered 
with Indentations through its whole circumference, except at its 
lower part, It will be eaſily conceived, that theſe bones, which 
compoſe the ſuperior and lateral part of the cranium, and cover 
the greateſt part of the brain, form a kind of vault, On their 
inner ſurface we obſerve the marks of the veſſels of the dura 
mater ; and at the upper edge of the groove for the ſuperior lon- 
gitudinal ſinus, 

The / parietalia are joined to each other by the ſaggittal ſu- 
ture; to the os ſphenoides and oſſa temporum by the ſquamus ſu- 
ture; to the os occipitis by the Jambdoidal ſuture (0), ſo called 
from its reſemblance to the Greek letter lambda 4 and to the os 
frontis by the coronal ſuture, 

In the foetus, the parietal bones are ſeparated from the middle 
7 . ed os frontis by a portion of the eranium then un- 

ifled, 

The vceipital bone forms the ponies and inferlor parts of the 

ul! ie approaches nearly to the ſhape of a lozenge, and is In- 

nted throughout three parts of Its elreumſerenee. 
here Is a conſiderable hole In the Inferior portion of this 
bone, ealled the foramen magnumy through which the medulla 
oblongata paſſes Into the ſpine. The nervt aceeſſoril, and ver- 
tebral arterles, likewiſe paſs through It, Behind the condyles 


(6) The lambdoldal ſuture ſometimes very Irregular, being 
tompoſed of many ſmall futures, which ſurround fo little 


ma 
ones called % trignetra though perhaps Improperly, as they ure 
wt always trlangular, 


Hence It le, that a | 


are two holes for the paſſage of cervical veins into the lateral fl. 
nuſes; and above them are two others for the paſſage of the 
eighth pair and ucceſlory nerves out of the head, At the ſides, 
and a little on the anterior part of the foramen magnum, are two 
proceſſes, called the condyles, one on each fide ; they are of an 
bval figure, and are covered with cartilage, The external fur. 
face of this bone has a large tranſverſe arched ridge, under which 
the bone Is very Irregular, where It affords attachment to ſeveral 
muſeles, On examining Its Inner ſurface, we may obſerve two 
ridges In form of a croſs g one aſcending from near the foramen 
magnum to the top of the bone the upper end of this, In 
which the falx Is fixed, Is hollow, for lodging the ſuperior lon. 
ltudinal Minus, and the unser end has the Wu proceſs of the 
Jura mater fixed to it, The other ridge; which runs hottoon. 
tally, Is Nikewiſe hollow, for eontalning the lateral nuſes, Four 
foſſie are formed by the croſs, two above and two below, In the 
former are placed the poſterlor lobes of the brain; and in the latter 
the lobes of the eetehellum. | 

At the bafls bf the erantim we obſerve the euficlfority pros 
ceſs (which Is the name given ts the great apaphplls at the Fits 
10 of this bone z) It ſerves For the reception of the mediilla 
fongitg. f 

"This ot accipiIit bs of greater frength anch thickness thay eithiet 
bf this öthet banes of the heat, kan irregufarſe (44 at its inne 
Hut patty Where It is thinneſtz It Is covered Re 4 great mne ak 
muſeſes. This banen from the Beating ef Wake ſſahſe by 
be HWjiited hy Falls tan ahr witer Cage bf the heady Mate has 
Wilk\y given it the er telt renten The Hipper Bath Whers (+ e 
00 eel ty chaſiget: Tie ec 16 He artet Betas iy the 

Acad Me AA En Hhe BYE Eermpripin be the ge 
um of the epa THEE: TE te Nike wile & hagen by the ag 
(lhengides by the eite in lee, T4 bs By ee of the gg 
Wells Hat the head d mente by the Frank, the t e es of 
this hate Jun en ente to the pon e Wed 
We ie nook. 

l e pu are Fwy epa lanes, ena uh une file, Wa may 
fiene fy them two arts 4 we vt which is vallad the /4ud 
Ws 16 50 part an the ier F000 7 iſ, un ſts hantinufs, 
"This lalt is (apes like 4 pyramid. Felt of that Apes at= 
Furs prove (lus — va vides i externally there are three pricct(F-a 
one anteriors ealled the eygematte procefe 4 wines aok, Wow! 
the , Of Wammlary profeſs, from Its Felvintilines th 4 me 
We ad we eee, called the e prove/e, because It bs 
tha wil Nike a Nletts, of dagger, 

The cavities are, 1. The mentis auditertes evternys. 3, A 
large folla, which ſerves for the artieulation of the lower jaw | 
It is before the meatus auditorious, and Immediaiely wader the 
4ygomatis proces, q The fylo:maſtald hols, f called from 
Its tuation between tlie ech and maſtold provetfos | it Is Ike 
wiſe flyled the sa of Fallopius, and eee a pattige to the 
portlo dura of the auditory of fevently pile of nerves, 4, Bolaw 
and an the fwre-part of the laſt foramen, we obſer yo but of the 
jugular folſa, in which the beglnalng of the internal jugular 
vein Is lodged, Anterior and ſuperior to this folfy is the orifieg 
of a foramen, through which paiſes the carotid artery, This fas 
ramen runs firſt upwards and then forwards, forming a kind of 
elbow, and terminates at the end of the os petroſum, At this 
"art of each temporal bane, we may obſerve the opening of the 

uſtachian tube, a canal which paſſes from the ear tu the back part 
of the noſe, 

In examining the Internal ſurface of theſe bones, we may re- 
mark the triangular figure of their petrous part which ſeparates 
two foſſe ; one ſuperior and anterior ; the other inferior and 
poſterior ; the latter of theſe compoſes part of the foffa in which 
the cerebellum is placed ; and the former, a portion of the leaſt 
foſſa for the baſis of the brain, On the poſterior ſide of the pars 
petroſa we obſerve the meatus auditorus internus, into which en- 
ters the double nerve of the ſeventh pair. On the under (ide of 
this * part of the hole appears, which is common to the tem- 
poral and occipital bones; through it the lateral ſinus, the eighth 
pair, und acceſſory nerves, paſs out of the head, 

The pars petrefe contains ſeveral little bones, called the bones 
of the ear; which, as they do not enter into the formation of the 
— ll be deſeribed when we are trenting of the organs of 
earing. 

The of temperum ate joined to the of malarim by the 
zygomatic ſutures : to the parietal bones, by the ſquamous ſus 
tures 4 to the os ocelpitls, by the Jambdoidal ſuture j and to 
the ſphenold bone, by the ſuture of that name, This bone, 
from its (ituativn amidſt the other bones of tlie head, has been 
ſometimes called cuneiforme. It is of a very Irregular figure, and 
has been compared to a bat with Its wings extended, It Is com 
monly «dl vided into Its middle part or body, and Its (ides or wings, 

The fore- part of the budy has a fplne of ridge, which makes 

tt of the ſeptum narlum. The upper part of each wing 

eme a ſhare of the temple, "The fore-part of this belongs to 
the orbit yz while the under and back part, termed * proceſt, 
Is lodged In the baſe of the ſkull at the polnt of the pars petro- 
ſa, But two of the moſt remarkable proceſſes are the pterygoid 
or allform, one on each (de of the body of the bone, and at no 


1 great 


great diſtance from It. Kach of theſe proceſſes Is divided into | 
two wings, and of theſe the exterlvr one is the wideſt, The 
other terminates In a hook=like proceſs, "The Internal ſurface 
of this bone affords three folſe, Two of theſe are firmed by 
the wings of the bone, and make part of the letfer foliv of the 
bafls of the eranium, The third, which 1s ſmaller, is on the 
top of the budy of the bone and ie called /e//# twreiea, trum 
Its reſemblance to a Turkiſh ſaddle, This ſofſa, in which the 
pitultary gland |s placed, has poſterlorly and anterlorly proceſſos 
called the c/insi/d proceſſes, There are twelve holes In this bone, 
viz, ſix on each fide, The firſt is the paſſage of the optic nerve 
and ocular artery; the ſecond, or large lit, tranſmits the third, 
fourth, fixth, and firſt part of the fitth pair of nerves with the 
ocular vein; the third hole gives paſſage to the ſecond braneh 
of the fifth pair, and the fourth hole to the third branch of the 
fifth pair of nerves, The fifth hole is the paſſage of the 
artery of the dura mater, The fixth hole is ſituated above the 
Prerygoid proceſs of the ſphenoid bone: through it a reflected 
ranch of the ſecond part of the fifth pair paſſes, 
Within the ſubſtance of the os ſphenoides there are two 
ſinuſes ſeparated by a bony plate. They are lined with the pi- 
tuitary membrane; and, like the frontal ſinuſes, ſeparate a 
mucus which paſſes into the noſtrils, 
The os ſphencides is joined to all the bones of the cranium ; 
and likewiſe to the oſſa maxillaria, oſſa malarum, offa palati, 
and vomer. This bone makes part of the baſis of the ſkull, 
aſſiſts in forming the orbits, and affords attachment to ſeveral 
muſcles, | 
The os ethmeides is ſituated at the fore-part of the baſis of 
the cranium, and is of a very irregular figure. From the great 
number of holes with which it is pierced, it is ſometimes called 
es eriÞbriſorme, or lieve-like bone. It contiſts of a middle pat! 
and two ſides. The middte part is forined of a thin bony plate, 
ju hieß arc an infinite number of holes, that afford a paſſage tr 
filaments of the olfactury nerve. From the middl» of this plate, 
wh bn the outſide and from within, there riſes un 4 proceſs, 
Which Way be edſjly diinguithcd; The inner ove is called 
er (fe gal, om fs ſuppoſech reſemblance to @ kes mb; 
1+ this provele the Falk &f the corn Wiater bs aasee The ex 
terer prese, Mie hos the kae common hatis as the erlſta 
Fall, is 4 Bag lamiella, which bs wilted wo the e and df: 
Vides the cavity of the wie klo theuph wegqually, It being gx: 
werally & Vittle fnglined ww woe tide. The larval parts of this 
pte ars eopmpuled of a eullular fubltance z and thele cells aft 
fo very infrigate, that their lie oy munen cane be deferih- 
ed, Many wilters have on this aveuunt ealled this part of thr 
bone the Ti, Their cells ave externally envered With a 
very thin bevy lamella, This pajt of the hone is ealled the 95 
num, avid forms part of the orbit, The different cells of this 
— which are numerous, and which are every where lined 
with the pltultary membrane, evidently ſerve ty enlarge the ea- 
vity of the . fe, in which the organ vf (mulling tages. "This 
bone Is Joined to the os (phenol & bs frontls, ofla maxillarla, 
ulla palati, ofa nal, viſa unguls, and vomer; 

Phe ancients, l cunſideted the brain as the ſeat of all the 
humouts, imagined that this viſcus dilcharged its redundant 
moiſture through the holes of the ethinvid bone. And the 
vulgar fill think, that abſceſſes of the brain diſcharge them 
felves through the mowh and var, and that ſnuff is Viable t6 
get into the head but neliher uff por the matter of aft abſceſs 
are more Capable of palling thruugh the ecfribrifurm bone, than 
the ferotity which they ſuppoſed was diſcharged through It In a 
einmnn eli, All the holes of the ethmuld bane are filled 
vp with the bravelivs of the olfactory nerve. Its inner part I 
1 eavered with the dura mater, and Tis seſſs are every 
where lined with the pituitary membrane 4 (4 that neither mat: 
ter, Her Any eher fluid, can puflible paſs throwh this bane, either 
externally op Internally, Matter Is indeed furmertimes difeharged 
through the nufliils 4 but the feat of the difeals is In the Finuſes 
vf the mole, and nut In the brain ; and Impoſthumations are 
vbſerved ta take place in the ear, Which upp rate and difeharge 
themſ-lves externally, 

Before we leave the bones of the head, we wiſh to make 
ſome general obſervations on Its structure and bun. As the 
eranium might have been compoſed of a nge bone, and artl- 
culatlon of. Its ſeveral bones being abſolutely without motlon, 
It may be aſked, perhaps, Why ſuch a multiplleſty of bones, 
and ſo great a number of ſutures } Many udvantages may poſli= 

bly arlſe from this plurality of bones and ſutures, which may 
not yet have been Obſerved. We are able, however, to point 

but many uſeful ends, which could only be accompliſhed by 
this pecullarity of ſtructure. In this, as In all other works 


uf nature, the great wiſdom of the Creator Is evinced, and 


cannot fall to exelte our admiration und gratitude, 

The eranlum, by being divided Into feveral bones, grows 
much faſter, and with greater facility, than If It was compoſed 
of one plece only, In the foetus, the bones, as we have be- 
fore obſerved, are * difina from each other, The offi 
featlon begins In the middle of each bone, and proceeds gradu- 


ally to the elrewnference. Henee the oflification, and bf courſe | 


ANATOMY, 


the Inereaſe of the head, is carried on from an Infinite nywt., 
of points at the fame time, and the bones ennſequently ah. 
proach each other In the fame proportion, To llluſtrate thi, 
doctrine more elearly, If It ean want further Mliſteathin, fug. 
pofe It neceſſary for the pafletal bones, which compoſe the ip. 

r part of the head, t extend thelr offifleation, and form the 
ore part of the head likewlſez Is It not evident, that this pry. 
ceſs would be much more tedious than It Is naw, when the 6; 
frontls and the parietal bones are bath growing at the (ans 
time? Hence It happens, that the heads of young people, jy 
which the bones begin ta toueh efeh other, Increaſe flowly ; 
and that the — Inerenſe of the volume of the head is 
greater in three months in the fœtus, than it Is perhaps in 
twenty-four months at the age of fourteen or fifteen ow. 

The ſutures, excluſive of their advantages in ſuſpending the 
proceſſes of the dura mater, are evidently of great utility in 
preventing the too great extent of fractures of the ſkull, Sup- 
poſe, for inſtance, that by a fall or blow, one of the bones of 
he cranium becomes fractured, the fiſſure, which in a head 
compoſed of only one bone, would be liable to extend itſelf 
through the whole of it, is checked, and ſometimes perhaps 
ſtopped, by the firſt ſuture it meets, and the effects of the injury 
are confined to the bone on which the blow was received, 
Ruyſch indeed, and ſome others, will not allow the ſutures to 
be of any ſuch uſe ; but caſes have been met with where they 
ſeemed to have had this effect, and in young ſubjects their uti. 
lity in this reſpe& muſt be ſill more obvious, 

The ſpherical ſhape of the head ſeems likewiſe to render it 
more capable of reſiſting external violence than any other ſhape 
would do. In a vault, the parts mutually ſupport and ſtrengthen 
each other, and this happens in the crinium,; 


Att. 2: Proper Bones of the Face, 


The face, which eunſiſts of a great number of bones, i; 
commonſy divided inte the upper and her jaws. The upper 
aw eonliſts of thirteen bones exelifive of the teeth; Of theſs, 
Wäre placed bp each Nde of the maxilla Fuperior, ant une a 
the middle; The bones, which are in pafre, ate the of mls; 
rum, BNA manſſſara, offs wall, vil A Ula palatſ and 
Ulf (pongivia Inferiira; The fingle bone is the vomer, The 
are the prominent luare bones Which are placed under the enen 
warming part of the orbits and the upper part of the checks. 
Kach of them affirds three furfaecs 4 whe ebert, and 4 Nils 
vonvex 4 g (eeand fuperior, and eng ve, firming the Infertu 
art and des of the orbit; and g third poſterior, Irregular, and 
— 2 fur the logg ment of the lawer purt of the temporal 
ſwmuſpſe, 

The angles of egeh bone form five progeſſps, two of 
which may be called «rditar proceſſes ; of theſe the upper ane le 
1 by ſuture ta the as frontls, and that below to the maxil- 
ary bone, The third is connected with the os ſphenoldes by 
means of the tranſverſe ſuture 4 and the fourth is Joined to the 
tygumatſe proceſs af the temporal bone, with which it forms 
the zygoma, Theſe bones, which are of a very irregular figure, 
are ſo called becaviſe they form the moſt enniiderable portion nf 
the upper Jaw. They are two in number, and qonerally remain 
difinet through life. Of the many prpeeſſes which are tu be 
ſeen on theſe bones, and Which are evanected with the bones 
1. face and Kull; we ſhall defſeribe only the moſt remark⸗ 
üble: 

One of theſe proceſſes is at the upper and fore part of the 
bone, making part of the fide of the hofey and called the #4/4/ 
proceſs, Another forms a kind of elreular fweep at the Inferior 
part uf the bone, In whith are the alveelt of fockets for the 
teeth: this is ealled the & ese procert, A third provets (s 
wnited tw the os male on each (ide. Netween this and the nals! 
provefy there Is a thin plate, which forms a fhare of the orbit 
and lev over 6 paſſhge for the (yperive maxillary veſſels an 
nerven, The alvenlar provefs has pry 4 vonfiderabls 
tuberoſity on Its Internal furfave, called the U/l hr: 


rey. 

Maho the alveolar proveſy we obſerve two harfsontaf lamelle 
which uniting together, form part of the roof of the roy an 
divide It from the noſe, The hollouwnefs of the roof of the mouth 
is owing to this partition's being ſeated fore what higher than 
the alvevlar proceſs, At the fore part of the horizontal lamells 
there Is a hole called foramen incifvum, through which (mall 
hlood=veſſels and nerves go between the mouth and noſe, I" 
viewing theſe bones Internally, we obſerve a foffa In the Inferlvr 

rtlon of the naſal proceſs, which, with the os unguls and os 

ngloſum Inferlus, forms a paſſage fur the lachrymal duc. 

here theſ® two bones are united o each other, they projec 
ſomewhat upwards and forwards, leaving between them a fur- 
row, Into which the Jower portlon of the ſeptum nafl 1s a, 
mitted, Lach of theſe bones * a considerable (1114 
is formed under Its orbltar part, This cavity, which 1s uſually 
named after Highmore, though It was deferibed by Fulloplun, 
and others before his time, ie lined with the pltultary mem. 
brane. It le Intended for the ſame purpoſes as the other nue 
of the noſe, and opens Into the noſtrils, The 
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AMATOMY, 


marilleria ave connefted with the greater part of 

—— the face and eranium, and affift in forming not 
only the eheoks, but likewiſe the palate, noſe, and orbits, 

The ofa nai form two [rregular ſquares, They are thicker 


; and narrower above than below, Externally hay are ſumo- 
what convex, and internally flightly concave, Thefe bones 
At thelr fore part they 


leute the upper part of the noſe, 
_— to exch other above tu the 0 frontls, by thely (des 
\l 


h 

to the oſſa max(llaria ſuperlora, poſterforly and haterlorly to 
the ſeptum narlum, and below to the cartilages that compoſe 
the reſt of the noſtrils, Theſe little tranſparent bones owe 
thelr name to thelr ſuppoſed reſemblance to a finger-nall, 
Sometimes they are called of lachrymalia, from their con- 
eurring with the naſal proceſs uf each maxillary bone in form- 
ing a lodgement for the lachrymal ſac and duct. 

The ofſa unguis are of an irregular figure. Their external 
ſurface conſiſts of two ſmooth parts, divided by a middle 
ridge. One of theſe parts, which is concave and neareſt to 
the noſe, ſerves to ſupport the lachrymal ſac and part of the 
lachrymal duct. The other, which is flat, forms a ſmall part 
of the orbit. Each of theſe bones is connected with the os 
frontis, os ethmoides, and os maxillare ſuperius. 

The fe palati are ſituated at the back part of the roof of the 
mouth, between the os ſphenoides and the offa maxillaria ſu- 
periora, are of an irregular ſhape, and ſerve to form the 
naſal and maxillary foſſa, and a ſmall portion of the orbit. 
Where they are united to each other, they riſe up into a ſpine 
on their internal ſurface, This ſpine appears to be a continu- 
ation of that of the ſuperior maxillary bones, and helps to form 
the ſeptum natlum. Theſe bones are joined to the offa thaxil- 
laria ſuperiora, os ethmoides, os ſphenoides, and vomer. 

The vomer defivesits mathe from its reſemblanee ts 4 ſough- 
fre. It is @ long and flat bone, ſomenhat thicket at its back 
than at its fore part; At its upper part we obſerve N furtus 
extending through its whole length; The poſterior and largeſt 

art of this furtuw receives & proceſs of the ſphenold bone. 
kom this the Furrow advances Forwards, and beeoming nar⸗ 
wöwer and thallywer, receives forme part bf the nafal lamella 
chmee i the ret fetves ts Fupport the middle cartilage of 
the wiſe, "The inferige portion of this Bone Is placed 6h the 
Fasel fplne of the maxillary and palate bones, Which Wwe Men= 
tio ed In our defeription of the offa palati, The vomer Is 
wilted te the 64 fphengides, 6s ethmolides, offa maxillaria fupe- 
flora, and off palath, Tt forms part of the feptum narium, by 
dividing (he back part of the nase nta two noftrile. 

The of {hover infertara frem not tu deferye ts be in- 
guiſhed as affine bones, exvept In young kueche, They 
eun(ift of a ſpangy lamella In each. nofifil; which Is united th 
the ſpongy lamina of the ethmald bane, of whieh they are h 
fine ennfldered as a part, Lach of theſe lamelle Þ longe 
from behind furward z with Its ennves ſurfane turned towards 
the ſeptum narturn, and its euncave part towards the maxil- 
lary bune, envering the opening of the lachtymal duct into 
the noſe, Theſe bones ate covered with the ney mem- 
brafie 4 and; beſides thelr conneftion with the ethmolch bone, 
ate julned ts the off tmaxillaty ſupetlora, offa palatl, ard offs 


us; 
"The maxilla inferior, of lower Jaw, which in its mape te- 
ferbles a Het fe- Abe, eonfifts of two Gala bones If the ftv-= 
tus but thefe unite together foon after birth, fo as ts form 
vily one bone: The upper edge of this bong, like the vs 
Maxillare fuperius, has an alveolar 2 furnifhed with 
frekets for the teeth, On each fide, the poſterior part of the 
bone riſes almoſt — ndleularly into two proveffes. The 
higheſt of These, called the eorongld proceſs Is pointed and 
thin, and ferves for the Infertion of the temporal müſeſe, The 
ether, of end y feld provefe, as It Is ealled, 1s fharter and thicker, 
ad ends In an oblong rounded head, which Is received she 
« fuſſy of the . bone, ang de formed for a moveable 
anleulation with the erantum. This Joint Is furnifhed with 
« moveable cartilage, At the bottom of each earanald pro- 
ves, on Its Inner part, we obſerve 4 foramen extending un- 
der the roots of all the teeth, and terminating at the outer (ur- 
face of the bone near the ehIn, Tach of theſt canals tranſmits 
8. veln, and her ve, from which branches are ſent off to 

8 teeth, 

The lower Jaw 1s capable of a great varlety of motlon, By 
iding the condyles from the cavity towards the eminences on 
each fide, we bring It horlzontally forwards, as In biting or 
we may bring the condyles only forward, and tilt the reſt of 
the Jaw backward, as In opening the mouth. We are likewiſe 
able to ſilde the condyles alternately bark warde and furwards 

m the cavity to the eminence, and vice verſe, as In grinding 
the teeth. 'The cartilages, by adapting themſelves to the dlt- 
fernt Inequalities In theſe ſeveral motions of the Jaw, ſerve 
to ſeeure the articulation, and to prevent any Injuries from 


friQlon, 
The alveolar provefſeu are compoſed of an outer and Inner 
y plate, united together by thin partitions, which at the 
foro part of the Jaw divide the proceſſes Into as many ſockets 
un there are teeth, Nut at the back part of the Jaw, where 
the teeth navy, mory (Ran one rock we find a diltin&t cell for 
OL: 4 
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each root, In both Jaws theſe proceſſes begin to be formed 
with the teeth ; they likewiſe accompany them in thelr growth, 
and gradually diſappear when the teeth are removed, 

Art. 3. Of the Teeth, 

The teeth are bones of a partleular ſtructure, formed for 
the purpoſes of maſtleatlon and the artleulation of the volee, 
Tt will be neceſſary to eonflder thelr eompoſitlon and figure, 
thelr number and arrangement, and the time and order in 
which they appear. In each tooth we may diſtinguiſh a body, 
a neck, and a root or fangs, The body of the tooth is that 
part which appears above the gums, The root Is fixed Into 
the ſocket, and the neck is the middle part between the two, 
The teeth are compoſed of two ſubſtances, viz, enamel and 
bone, The enamel, or the vitreous or cortical part of the 
tooth, Is a white and very hard and compact ſubſtance pecu- 
liar to the teeth, and appears fibrous or ſtriated when broken, 
This ſubſtance is thickeſt on the grinding ſurface, and becom- 
ing gradually thinner, terminates inſenſibly at the neck of the 
tooth. Ruyſch affirmed, that he could trace the arteries into 
the hardeſt part of the teeth; Liewenhoeck ſuſpected the fibres 
of the enamel to be ſo many veſſels ; and Monro ſays, he has 
frequently 1 the veſſels of the teeth in children, ſo as 
to make the inſide of the cortex appear perfectly red. But it 
is certain, that it is not tinged by a madder diet, and that no 
— will ever reach it, ſo that it has no appearance of 
being vaſcular. The bony part, which compoſes the inner 
ſubſtance of the body, neck, and root of the tonth, reſembles 
other bones in its ſtructure, but it is much harder than the 
moſt compact part of bones in general. As a tooth when onee 
formed receives no tinge from a madder diet, and as the mi- 
nuteſt injections do Hut penetrate into its ſubſtance, this part 
of a tooth has, like the enamel, been ſuppuſel not to be vaf⸗ 
eular. But when we conſider that the ang of a tohth are in- 
veſted by a petloſteum, and that the fwellings of theſe fangs 
are analogous t the (wellings of other bones, we may fed⸗ 
ſpnabſy cbneluche; that there is a Hmſſarfty of ſtrusture ; and 
that this = part has a elteulativn through its fubſtance, al⸗ 
though from its hardneſs we are unable ty demonſirate j;s vel 


85 
In each tooth we find an Anger eavity inte which enter an 
Artery, vein, and nerve. This cavity Begins by a fall apen= 
ing, and becoming larger, terminates in the bg ay of the tw9th, 
In advanced life this hole furnetimes elefes, and the tooth iy 
of egurſe renlered Infenſtble, 

The perſuſſeum furreunds the teeth from thelr fangs te 4 
little beyond their bony ſockets, where we find it adhering tg 
the gums: This membrane, while it inclafes the teeth, ſerves 

t the fame time ty line the ſhekets, ſu that it may be ww yi 
ered as eammon ta bath, The teeth are likewiſe ſpeure in 
(holy ſbekets by means bf the gums zg ted, Yaſevlar, few, a 
elaſtle ſubſtanee, that poſſeſſes but little ſenſibility; In th 
gums of Infants we find a hard ridge extending through theſe 
whole lengthy but no ſuch ridge Js ty be ſeen in uid people wha 
have loſt thelt teeth, The number of the teeth In buth Jaws at 
full maturity, uſually varies Frum twenity-elght to thirty-two: 
They are commonly divided into three claſſes, vis: lhneifiress 
canli, and rom vr molates ( 1 The ſnelſores are the four 
teeth in the Fire part of each Jaw: They have each of them two 
fur faves Une anterior and ennvery the other poſterior and Nightly 
eontave, both of which terminate in a (harp edge: hey are 
ealled inetſares From their uſe in dividing the food: They are 
uſually broader and thicker In the upper than In the under * 
— by being placed fomewhat vbliquely, generally fall over 
FE TArfer, 

The anti derive thelr name from thelr referblanes to & 
dog's Wihe, being the longeſt of all the teeth. We find one 
an 6a0h fide Ll 8 Ine\fures, n that there are two eaninl tn 
eavh jaw. Thelr fang refumbles that of the Inelfures, but is 
mugh larger t and In 9 naſe they appear like an Inelfurs 
with ſis edge worn uff, fo av t@ terminate In a narrow paint, 
Theſs teeth not being calculated far gutting and ae the 
fod Ike the Inolfures, of for grinding It Nike the molares, fron 
tu be Intended for laying hald of fubſtanees (1), 

The molarert of grinders, of which there ate ten In each 2 
are (6 ealled, becauſe from thelr ſhape and (1ze they are tted 
for grinding the food, Each of the Inelfures and caninl Is furs 
niſhed only with one fang dut In the mulates of the under 

aw we conſtantly find two fangs, and In thoſe of the upper 
aw three fangs, - Theſe fangs are ſumetimes ſeparated Into 
two points, and each of theſe points has ſumetimes been de- 
ſeribed as a diftin fang. The two firſt of the molares, or 
thoſe neareſt to the canine teeth on each (de, differ from the 


(4) Me. Hunter has thought proper to vary this diviſion, He 
retains the old name of fee, ty the four fore teeth, but he dife 
tngulſhes the canine teeth by the name of the cle, The tw 
teeth which are next to theſe, and which have been uſually ranks 

| and he gives the name 


with the molares, he calls the #+ 
grinders only to the three laſt teeth on each (de, 
1) Mr, Hunter remarks of theſs teeth, that we may trace ln them 


A alla In ſhape, fltuation, and use, from the mott | DN 
Wales 


| 8 =_ My." we ghd nbd human 
v whic bu y , 
labs. on 


. 


ANAT 


ant are with grent propriety named bicuſpider by | 
TA "They have ſomet — — une root; and ſeem to 
be of a middle nature between the Inelſures and the larger mola- 
tes, The two next ate much larger, The fifth of laſt grinder 
on each fide is (maller and (hotter than the reſt 4 and from Its 
not cutting the gum till after the age of twenty, and ſometimes 
not till much later In Ife, Is called dens ſapientice, 

There is in the ſtructure and arrangement of all theſe teeth 
an art which cannot be ſufficiently admired. T'o underſtand 
jt properly, It will be neceſſary to conſider the under Jaw as a 
- Kind of lever, with Its fixed points at Its articulations with the 
temporal bones i—lit will be right to obſerve, too, that Its 

wers arife from Its different muſeles, but In elevation chlefly 
rom the temporalls and maſſeter 4 and that the allment conſt] 
tutes the beet of refiflanee, It will appear, then, that the 
molares, by belng placed neareſt the centre of motion, are 
ealeulated to prefs with a much greater force than the other 
tooth, Independent of thelr grinding powers which they poſ⸗ 
fofs by means of the pterygvld muſeles 4 and that It Is for this 

eaſon we put between them wy hard body we wiſh en break. 

he eaninl and Inclſures are placed farther from this polnt, 
and of courſe cannot exert ſy much free Ion they are made 
for eutting and tearing the food, and this form ſeems to make 
amends for thelr deſſeſeney In ſtrength. 

There are examples of children who have come Into the 
world with two, three, and even four teeth i but theſe examples 
are very rare f and It Is ſeldom before the ſeventh, elghth of ninth 
month aſter birth, that the Inelſores, which ate the fArſt form- 
ed, begin to paſs through the gum. ql he ſymptums of dentition, 
however, In eonſequenee of Itritation from the teeth, frequent- 
ly take place in the fourth or tin month. — About the twen- 
Neth er twenty fourth month, the eanini and two molares make 
thelr appearance. 

The dangerous 4 that ſometimes accompany dent]- 
tlon, are owing to the preſſure of the teeth on the gum, which 
they lrrltate fu a to excite palin and Inflammation, This Irrita= 
tan ſeems to ocealion a gradual waſting of the gum at the part, 
till at length the tooth makes Its appearance, The ſymptoms 
are more of leſs alarming, In proportion to the reliſtanee which 
the gum affords to the teeth, and according to the number 
of teeth which may chance to ſeek a paſſage at the ſame 
time, Were they all to appear at once, children would fall 
victims to the pain and exceſſive irritation ; but Nature has 
ſo very wiſely diſpoſed them, that they uſually appear one af- 
ter the other, with ſome diſtance of time between each, The 
firſt inciſor that appears is generally In the lower jaw, and Is 
followed by one in the upper jaw. Sometimes the canini, but 
more commonly one of the molares, begins to paſs through the 
gum firſt, Theſe 20 teeth, viz. 8 inciſores, 4 canini, and 8 
molares, are called emporury or milk teeth, becauſe they are 
all ſhed between the age of 7 and 14, and are ſucceeded by 
what are called the permanent or adult teeſh, The latter are 
of a firmer texture, and have ＋ fangs. Theſe adult teeth 
being placed in a diſtinct ſet of alveoli, the upper ſockets gra- 
dually diſappear, as the under ones increaſe in ſize, till at 
length the temporary, or upper teeth, having no longer any 
ſupport, conſequently fall out. To theſe 20 teeth which ſuc- 
ceed the temporary ones, 12 others are afterwards added, viz, 3 
molares on each fide in both jaws: and in order tv make room 
for this addition, we find that the jaws 1 lengthen in 
proportion to the growth of the teeth ; ſo that with 20 teeth, 
they ſeom to be as completely filled as they are afterwards with 

2, 'This is the reaſon why the face is rounder and flatter in 
children than in adults, 

With regard to the formation of the teeth, we may obſerve, 
that in a foetus of four months, the alveolar proceſs appears 
only as a ſhallow longitudinal groove, di vided by minute ridges 
into a number of intermediate depreſſions ; In each of which 
we find a ſmall pulpy ſubſtance, ſurrounded by a vaſcular 
membrane. This pulp gradually oſſifies, and its lower part is 
lengthened out to form the fang. When the bony part of the 
tooth is formed, its ſurface begins to be incruſted with the 
enamel, How the latter is formed and depoſited, we are not 
yet able to determine. The rudiments of ſome of the adult 
teeth begin to be formed at a very early period, for the pulp of 
one of the inciſores may generally be perceived in a foetus of 
eight months, and the offification begins in it ſoon after birth, 
The firſt bicuſpis begins to oſſify about the fifth or ſixth, and 
the ſecond about the ſeventh year. The firſt adult grinder 
cuts the gum about the 12th, the ſecond about the 18th, and 
the third, or dens ſapientiæ, uſually between the 20th and zoth 


ear, 
4 The teeth, like other bones, are liable to be affected by dif. 
eaſe, Their removal is likewiſe the natural conſequence of 
vid age ; for as we advance in life, the alveoli il up, and the 
teeth, — the incifores, fall out, When this happens, 
the chin projects pony and the face le much ſhortened. 


Art. 4. Of the Ot Hyvidet (x). 
The e eder, which is placed at the root of the tongue; 


OMV. 
was ſo called by the anclents on account of Its ſuppo ſod reſem. 
blance to the Greek letter It will be neceſſar 0 uh 
In It, Its body, horns, and appendices, The body, which Je the 
middle and broadeſt part of the bone, Is ſu placed that lt may 
be enllly felt at the fore part of the throat. Anterlorly It {x l. 
regularly convex, and Its Inner ſurface 1s den N. aan 
Its curnua, of horn, Which are flat and a little bent, being much 
longer than the body part, may be deſcribed as forming the des 
bf the +, The appendices, of little horns, as they are called h 
M. Winſlow, and forme other writers, are two proceſſes which, 
riſe up frum the artleulations of the cornua With the body, and 
are uſually connected with the ſyloid proceſs on each (de b 
means of a ligament. The uſes of this bone are to ſupport the 
tongue, and afford attachment to a great number of muſcles, 
forne of which perform the motlons of the tongue, While others 
act un the larynx and faves, 

SECT, III. OF THE BONES OF THE TRUNK, 

Th trunk of the (keleton conſiſts of the ſpine, the theray, 


and the pelvis, 
Art. 1. Of the Spine, 

The fplne 1s eompoſed of a great number of bones called 
vertebre, forming a oy — column; In Agure nut much 
unſſke the letter // "This evlumn, which extends from thy 
head to the lower part of the budy, may be (ald to confift of 
two Irregular and unequal (yr yr Unſted to each other In 
that part of the lulns where the laſt lumbar vertebra jolns the 
os ſaeriuim. The vertebrw of the upper and lungeſt pyramid 
are called /Fue vertebra, In contradifilnaion to thoſe of the 
lowermoſt pyramid, which, from thelr belng Immoveable in 
the adult, are ſtyled falſe verrebr#. It Is upon the bones of 
the ſpine that the body turns 4 and It Is to this elreuimitancy 
they owe thelr name, which is derived from the Latin verb 
Veartere, to turn. 

The true vertebrw are divided Into three elaffes of cervicyl, 
dorſal, and Wmbar vertebra. The falſe vertebre eonflit of 
the x, and e eg. In each vertebra, as In other 
bones, It will be neceſſary to remark the body of the bong, lts 
pruce ſſbe, and cavities, The body, which Is convex before, 
and eancave behind, where It aſſiſts In forming the eavity of 
__—_— may be compared to part of a cylinder eut off trag. 
verſely, 

Kach vertebra affords ſeven proceſſes, The flrſt Is at the 
back part of the vertebra, and from Its hape and direction is 
named the ſpinous proceſs, On each (ide of this are two others, 
which from thelr lituation with reſpect to the (pine, are called 
tranſverſe proceſſes, The four others are ſtyled %% ue or arti- 
cular proceſſes, They are much ſmaller than the ſpinous or 


| tranſverſe ones, Two of them are * on the upper, and 


two on the lower part of each vertebra, riſing from near the 
baſis of each tranſverſe proceſs. They have gotten the name 
of oblique proceſſes, from their ſituation with reſpe& to the 
proceſics with which they are articulated ; and they are ſome- 
times ſtyled articular proceſſes, from the manner in which 
they are articulated with each other; the two ſuperior pro- 
ceſſes of one vertebra being articulated with the two inferior 
proceſſes of the vertebra above it. Each of theſe proceſſes is 
covered with a cartilage at its articulation, and their articula- 
tions with each other are by a ſpecies of ginglimus, 

In each vertebra, between Its body and Its proceſſes, we 
find a hole large enough to admit a finger. Theſe holes or ſo- 
ramina, correſpond with each other through all the vortebræ, 
and form the long bony channel in which the ſpinal marrow 
is placed, We may likewiſe obſerve four notches in each ver- 
tebra, Two of theſe notches are at the upper, and two at the 
lower part of the bone, between the oblique proceſſes and the 
body of the vertebra, Each of theſe notches meeting with a fi- 
milar opening in the vertebra above or below It, forms a fora- 
8 3 the paſſage of blood - veſſels, and of the nerves out of 

e ſpine, 1 

The bones of the ſpine are united together by means of a ſub- 
ſtance, which in young ſubjeQts appears to be of a ligamentous, 
but in adults more of a cartilaginous nature, This interver- 
tebral ſubſtance, which forms a kind of partition between the 
ſeveral vertebrze, is thicker and more flexible between the 
lumbar vertebrz than in the other parts of the ſpine, the moſt 
conſiderable motions of the trunk being performed on thoſe 
vertebre. This ſubſtance being very elaſtic, the extenſion 
and fleQion of the body, and its motion backwards and for- 
wards, or to either ſide, are performed with great facility. 
This elaſticity ſeems to be the reaſun why people who have 
been long ſtanding, or have carried a conſiderable weight, are 
found to be ſhorter than when they have been long in bed. In 
the two firſt inſtances the intervertebral cartilages (as they are 
uſually called) are evidently more expoſed to compreſſion than 
when we are in bed in an horizontal poſture, In advanced 
life theſe cartilages become ſhrlvelled, and of courſe loſe much 
of their elaſticity. This may ſerve to account for the decreaſe 
in ſtature and the ſtvoping for ward which are uſually to be ob- 
ferved in old people. 


— 


lx This bone is very ſeldom preſerved w th the ſkeleton, and 
cannot be include 9 the bones bf the head vt In any ther 
diviſion of the ſkeleton Thomas Bartholin has perhaps very pro: 
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Beſides the connection of the ſeveral vertebre by means of 
this Intervertebral ſubſtance, there are IIkewiſe many ſtrong 
ligaments, both external and Internal, which unite the bones 
a Ine to each other, T'helr union is alſo ſirengthened 
1 A — of my muſcles that cover and ſurround the ſpine, 
he bones of the ſpine are found to diminiſh In denſity, and 
be leſs firm In thelt texture In propurtion as they Increaſe In 
hulk J ſo that the lowermoſt vertebrw, though the largeſt, are 
not fo heavy In propurtion as the upper ones. By this means 
the fie of theſe bones Is Increaſed without adding tothelr weight, 
 elreutnſtance of nv little Importance In a part Nike the ſpine, 
which, beſides flexibility and (uppleneſs, ſeems to require 
lightneſs as one of [ts effential ED. In very young ehil- 
dren, each vertebre conſiſts of three buny pleces united by cars 
tilages which afterwards offity, 
here are ſeven vertebre uf the nec they are of a firmer 
texture than the other bones of the fplne. 'Thelr tranſverſe 
roeeſfes are forked for the ludgement of mufeles, and at the 
— of each we obferve a foramen, through which passe the 
cervical ny and veln, The firſt and ſfreond of theſe verte- 
bro muſt be deferibed more partieularly, The first approveties 
almoſt tu an oval ſhape—On Its ſuperlor (urface It has two 
vavities which admit the eondyles of the oeefpltal hung with 
whlieh h Is artleulated, This vertebre, which Is called atlas 
from Its ſupporting the head, eannot welt be defertbed as hav- 
Ing eſther 4 of ſplnove provefy, belng @ kind of buny ring: 
Anterlorly, where It is articulated to the oduntuld proceſs uf 
the ſpeundd vertebra, It de vore thin, On Its upper ſurface It 
has two cavities u heh admit the eondyles of the ueelpltal bone, 
By this connection the head Is allowerl to move furwards and 
Wickwards, but has very little motion In any other direction, 
The feeond vertebra has gotten the name of dentate, from 
Sis having at Its upper and anterior part, a proeeſs called the 
whontald ur b], proceſt, Which Is artleulated with the 
atlas, to which this ſeeund vertebra may be fald to ferve as an 
als, This oduntald procefs Is of a eylindrieal ſhape, ſome⸗ 
what flattened, however, anteriorly and poſteriorly, At (ts 
fore part where it |s received by the atlas, we may obſerve a 
ſinooth, conven, articulating furface, It Is by means of this 
articulation that the head performs Its ratatoury motion, the at- 
las In that eaſe moving upon this edontold proceſs as upon a 
plyot, But when this motion is in any conſiderable degree, 
vr, invther words, when the head moves much either tothe right 
or left, all the cervical vertebre ſeem to aſſiſt, otherwiſe the 
ſpinal marrow would be in danger of belng divided tranſverſely 
by the firſt vertebra, 

The ſpinous proceſs of each of thecervical vertebræ is ſhorter 
and their artioular proceſſes more oblique, than in the other 
bones of the ſpine. Theſe 12 vertebrie are of a middle ſize 
between thoſe of the neck and loins. At their ſides we may 
obſerve two depreſſions, one at the upper and the other at the 
lower part of the body of each vertebra ; which uniting with 
ſimilar depreſſions in the vertebra above and below, form arti- 
culating ſurtaces, covered with cartilages, for receiving the 
heads of the ribs ; and at the fore part of their tranſverſe pro- 
ceſs (excepting the two laſt) we find an articulating ſurface for 
receiving the tuberoſity of the ribs, 

The /umbar verteb re differ only from thoſe of the back in 
their being larger, and in having their ſpinous proceſſes at a 

reater diſtance from each other, "The moſt conliderable mo- 
tions of the trunk are made on theſe vertebra : and theſe mo- 
tons could not be performed with ſo much caſe, were the pro- 
ceſſes placed nearer to each other, 

The os ſacrum, which is compoſed of five or ſix pieces in 


young ſubjeQAs, becomes one bone in more advanced age, It 
; 


nearly of a 17 figure, its inferior portion being bent a 
little forwards, Its ſuperior part has two oblique proceſſes 
which are articulated with thelaſ of the lumbar vertebrz; and 
it has likewiſe commonly three ſmall ſpinuus proceſſes, which 
gradually become ſhorter, ſo that the lowermoſt is not ſo long 
as the ſecond, nor the ſecond as the uppermoſt, Its tranſverſe 
proceſſes are formed into one oblong proceſs, which becomes 

dually ſmaller as it deſcends. Its concave or anterior ſide 
$ uſually ſmooth, but its poſterior convex ſide has many pro- 
minences (the moſt remarkable of which are the ſpinous pro- 
ceſſes juſt now mentioned), which are filled up and covered with 
the muſcular and tendinous parts behind. 

This bone has five pair of holes, which afford a to 
blood- veſſels, and likewiſe to the nerves that are derived from 
the ſpinal marrow, which is continued even here, being lod- 
ged ina triangular cavity, that becomes ſmaller as it deſcends, 
and at length terminates obliquely at the lower part ofthis bone. 
Below the third diviſion of the os ſacrum, this canal is not 
completely bony as in the reſt of the ſpine, being ſecured at 
its back part only by a vety ſtrong membrane, ſo that a wound 
a this part muſt be extremely dangerous; The os ſacrurn is 
united Jaterally to the olla innominata ut hip-buties, and be- 
low to the evecyx, 


The er every#, Which, like the os factuthy is in young people 
made up of this or four diftinet parts, = mes one 
done in the adult Rate. It ſerves tv ſupport the latefllnum rev« 


tum and, by its being eapable of ſome degree of motion at its 


artleulation with the ſuerum, and belng Ike that bone bent ſor- 
wards, we are enabled to (it With eaſe, This bone Is nearly of 
« triangular ſhape, being broadeſt at Its upper part, and from 
thenee growing narrower to [is apex, Where 1 not bigger 
than the little Hnger, It has yo! Its name from Its \uppoſed 
reſemblance to a evekow's beak, 1t differs greatly from the 
vertebtw, belng commonly without any procefles, and havi 

no eavity for the ſpinal marrow, of foramina for the tranſl 

n of nerves, 

The ſpine of which we have now finiſhed the anatomleal 
Aeription, Is deſtined for many great and Important uſvs, 
The medulla ſpinalls is lodged In Its bony canal ſeeure from 
external _ It ſerves as a defence to the abdominal and 
thoracle viſeera, and at the fame time ſupports the head, and 
ves a general firmneſs ts the Whole trunk, We have ha- 
vre compared [t to the letter /, and Its different turns will 
be fuund to render It hot very vwillke the figure uf that lets 
ter, — In the neck we (eo It projecting fomewhat forward ty 
ſupport the head, which without this afllfianee would res 
quite 4 greater number of muſeles-- Lower down, Inthe thera; 
we find It taking a eurved direvtion back wards, and of evurſy 
Increaſing the eavity uf the cheſt; After this, In the lolns, It 
gal ber fur wards [1 a direction with the contre of gg 
vity, by which means we are eallly enabled to keep the budy 
In an erect poſture, for otherwiſe we (huvld be Hable to fall 
forward, Towards Its Inferior extremity, hnwever, It agaln 
reevdes back ward, and this allifts In furming the ** the 
name given to the eavity In which the urinaty bladder, Inteftl= 
num trelum, and other viſerra are placed, II this buny eu⸗ 
lumn had been formed only of one ou it wwwld have been 
much more eallly fractured than It I's now j and by confining 
the trunk to a ff Ntuation, a variety of motivas would have 
been altogether pre vented, which are now performed with 
vals by the great number of bones of which it is compoſed, 
It Is firm, and yet to this firmneſs there Is added a perfect 
flexibility, If it be required to carry a load upon the head 
the eck becomes IF with the affiſtanee of its muſeles, an 
acevmmodates Itfelf to the load, as If It was compoſed unly of 
one bone In ftooping likewiſe, or In turning to either fide, 
the ſpine turns Itſelf In every direRtion, as If all Its bones were 
ſeparated from each other, 

In a part of the body, like the ſpine, that e made up of ſu 
great a number oft bones, and Intended for ſuch a variety of 
mution, there muſt he a greater danger of diſlocation than 
fracture ; but we ſhall find, that this is very wiſely guarded 
againfl in every direQion by the proceſſes belonging to each 
vertebra, and by the ligaments, cartilages, &c. by which theſe 
bones are connected with each other, 

Art. 2, TY Bones of the Thorax. 

The thorax, or cheſt, is cumpoſed of many bones, viz. the 
ſternum which is placed at its anterior part, twelve ribs on 
each ſide which make up its lateral parts, and the dorſal ver- 
tebre which conſtitute its poſterior part, Theſe laſt have 
been already deſcribed. 

The fernum is the long bone which extends itſelf from the 
upper to the lower part of the breaſt anteriorly, a d to which 
the ribs and the clavicles are articulated. In children it is 
compoſed of ſeveral bones united by cartilages ; but as we 
advance in life, moſt of theſe cartilages oſſify, and the ſternum 
in the adult ſtate is found to conliſt only of three pieces, 
and ſometimes becomes one bone. It is however gengrally 
deſcribed as being compoſed of three parts—one ſuperior, 
which is broad, thick, and ſhort: and one in the middle, 
which is thinner, narrower, and longer than the other. It 
terminates at its lower part by a third piece, which is called 
the xp, or /word-like cartilage, from its ſuppoſed re ſem- 
blance to the blade of a ſword, and becauſe in young ſubjects 
it is commonly in a cartilaginous ſtate, We have already 
obſerved, that this bone is articulated with the clavicle on each 
ſide, It is likewiſe joined to the fourteen true ribs, via. ſeven 
on its right and ſeven on its left ſide, 

The ribs are bones ſhaped like a bow, forming the ſides of 
the cheſt, There are twelve on each fide. They are diſtin- 


guiſhed into true and falſe ribs: The ſeven upper ribs which 


are articulated to the ſternum are called true ribs, and the five 
lower ones that are not immediately attached to that bone are 
called falſe ribs, On the inferior and interior ſurface of each 
rib, we obſerve a ſinuoſity for the lodyement of an artery, vein, 
and nerve. The ribs are not bony through their whole length, 
thei anterior part being cartilaginous. They arearticulated with 
the vertebre and ſternum. Every rib (oratleaſt the greater num- 
ber of them) has at its poſterior part two proceſſes ; one at its 
extremity called the head of the rib, by means of which it is 
articulated with the body of two vertebre ; and another, called 
its tubervſity, by which it is articulated with the tranſverſe pro- 
ceſs of the loweſt of theſe two vertebre: The frſt rib is not 
artleulated by its extremity to two vertebte, being imply at- 
tached to the upper part of the Arſt vertebra uf the back. The 
ſeven ſuperior ve true ribs are articulated anteriorly with the 
ſiernvwm by thelt eartilages | but the falfe ribs are ſupported In 
« different manner—the eighth, which is the frſt of hefe ribs 


| belng attached by its cartilage to the ſeventh z the ninth to the 


eighth 
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eight , &c, The two lowermoſt ribs differ likewiſe from all the 
reſtinthe following particulars: They are articulated only with 
the body of a vertebra, and not with a tranſverſe proceſs; and 
anteriorly, their cartilage is looſe, not being attached to the 
cartilages of the other ribs ; and this ſeems to be, becauſe the 
moſt conſiderable motions df the trunk are not performed on 
the lumbar vertebrz alone, but likewiſe on the two laſt verte- 
bræ of the back: ſo that if theſe two ribs had been confined at 
the fore part like the other ribs, and had been likewiſe articu- 
lated with the bodies of two vertebræ, and with the — 

roceſſes, the motion of the two laſt vertebre, and conſequent- 
ly of the whole trunk, would have been impeded. The ribs 
help to form the cavity of the thorax ; they afford attachment 
to different muſcles ; they are uſeful in reſpiration ; and they 
ſerve as a ſecurity to the heart and lungs. 

Art. 3. Of the Bones of the Pelvis, 

The pelvis is compoſed of the 22 os coecygir, and 
two ofſa innominata, The two firſt of theſe bones were in- 
cluded in the account of the ſpine, to which they more properly 
belong. In children, each os innominatum is compoſed of 
three diſtin bones ; but as we advance in life the intermediate 
cartilages gradually offify, and the marks of the original ſepa- 
ration diſappear, ſo that they become one irregular bone (II! 
however continuing to retain the names of ilium, Iſchium, and 
pubis, by which their diviſions were originally diſtinguiſhed, 
and to be deſcribed as three different bones by the generality of 
anatomiſts, The os Illum forms the upper and moſt conſider- 
able part of the bone, the os Iſchlum Its lower and poſterior 
portion, and the os publs Its fore part, 

The „ i/inm or haunch bone, Is articulated _—_ to the 
os ſuerum by a firm cartilaginous ſubſtance, and ie united to the 
6s publs before and to the os Iſehlum below, Its ſuperlor por» 
tion Is thin, and terminates In a ridge called the erIſta or in 
of the Illum, and more commonly known by the name of the 
haunch; This erifta riſes up like an arch; being turned ſorne+ 
what outwards, ſu as to reſemble the wings of a phacton, Ex- 
ternally this bone 1s unequally prominent and hollowed for the 

ement of muſcles 4 Internal! ! we find it ſmooth and concave; 
At Its lower part there le n conſiderable ridge on Its Inner ſut- 
face, This ridge extends from the os ſueruſm, and correſporids 
With a fmilar prominence both on that bone and the Iſehlum | 
and forms With the Inner part of the offa pubis what In mid- 
wiſery is termed the brim of the pelvis. 

The ee, of (pine, which at Art is an epiphyfis, has two 
eonfidetable tuberviities j one anteriorly, and the other puſte⸗ 
Flory; Which is the largeſt of the two: Thefe, from thelr 

rejecting more than the parts of the bone below them, have 

ten the name of fplnal proceffes, From the anterior ſplnous 
＋ the farturious and tenfor vagihne femoris muſeles have 
heir origin | and below the poſterior procefy we obſerve a en- 
fiderable niche in the bene, which, In the recent fubject, Je 
formed Into g large foramen, by means of a firong ligament 
that Is firetehed over Its lower part from the os fag rum to the 
(harp-polnted prag fu of the Ifehlum. This hole affords a paf- 

ſage to the great (elatle nerve, and to the poſterior erural veſ- 
* fols — the pyrſform muſele, part of which likewiſe paſſe 
out here, a 

The e iſcblum, or hip bone, which Is of a very Irregular 
figure conſtitutes the lower lateral parts of the pelvis, and e 
commonly divided into Its body, tuberoſity, and ramus. The 
body forms the lower and moſt conſiderable portion of the ace» 
tabulum, and ſends a 1 proceſs backwards, called 
the ſpine of the lſchlum. To this proceſs the "_—_— adheres, 
which was Juſt now ſpoken of, as forming a foramen for the 

ſage of the ſelatle nerve. The tuberoſity, which Is the 
— part of the trunk, and ſupports us when we ſit, Is la 
and irregular, affording origin to ſeveral muſcles, From this 
tuberoſity we find the bone becoming thinner and narrower, 
This part, which has the name of ramus or branch, paſſes for- 
wards and upwards, and coneurs with the ramus of the os publs, 
to form a __ hole called the foramen magnum i/ehit, or thy- 
reihum, ns It le ſometimes named from Its reſemblance to « 
door or ſhield. This hole, which in the recent ſubje@ ls cloſed 
by a firong membrane called the obturator ligament, affords 
through Its whole elreumference attachment to muſeles, At 
Its upper part, where we obſerve a niche In the bone, It glves 

ſiuge to the obturator veſſels and nerves, which go to the Inner 
part of the thigh, Nature ſeems every where to avoid an un- 
neceſſary welght of bone, and this foramen, no doubt, ſerves 
to llahten the bones of the pelvis, | 
| 6+ pubit of ſhate- bone, which with its fellow forms the 
fore-part of the pelvis is the ſmalleſt diviſion of the os Infioml- 
natum. It is united to Its fellow by means of a ſtrong cartl- 
lage, which forms what Is called the ſymphiſls publs. In each 
os publs we may diſtinguiſh the / of the bone, Its angle, 
and ramus. The body or outer part Is united to the os Illum, 
the angle comes forwards to form the ſymphyſis, and the ra- 
mus lan thin provefs whieh unites with the ramus of the Iſehlum, 
to form the foramen thyroldeum, 

The three bones we have deferibed as 7 each og 
Innominatum; all affift In 1 Lo acetabulum; In which 
the head of the os ſermorls 1s rev 


This eavity l. every | 


where lined with a ſmooth cartilage, excepting at its Inner 
part, where we may obſerve a little foſſa, in which are | 

the mucilaginous glands of the joint, We may likewiſe ng. 
tice the pit pr depreſſion made by the round ligament, as it is 
im; roperly called, which, by adhering to this cavity and to 
the head of the thigh-bone, helps to ſecure the latter in the 
ſocket, Theſe bones, which are united to each other and to 
the ſpine by many very ſtrong ligaments, ſerve to ſupport the 
trunk, and to conneR it with the lower extremities ; and at the 
ſame time to form the pelvis or baſon, in which are lodged the 
inteſtines and urinary bladder, and in women the uterus; { 
that the ſtudy of this part of oſteology is of the utmoſt impor- 
tance in midwifery, 

It is worthy of obſervation, that in women the os ſacrum i; 
uſually ſhorter, broader, and more hollowed, the offa ilia more 
—— and the inferior opening of the pelvis larger than 
n men. 


SECT.IV. OF THE EXTREMITIES, 


The parts of the ſkeleton conſiſt of the upper extremity and 
the lower, | 
The Urynn Extaemity 
Conſiſts of the ſhoulder, the arm, and the hand, 
Art, 1. Of the Shoulder, ; 
F — ſhoulder conſiſts of two bones, the clavicula and the 
cap. 
he former, which Is fo named from its reſemblance to the 
key in uſe amongſt the anelents, is a little eurved at both Its 
extremities like an Ttalle /. It Is likewiſe called /r, of 
enllar-bone, from Its fituation. It is about the fre of the 
little finger, but longer, and being of a very ſpongy ſubſtance, 
Is very able to be fraftured, Tn this, as In other long bones, 
we may diſtinguiſh a body and two extremities. The body |y 
rather flattened than rounded, The anterlor extremity l. 
formed Into 4 Mee convex head, which Is nearly of « tra. 
gular ſhape, 6 Inferlor ſurface of the Hend Je artlevilated 
with the ſternum. The puſterlor — wi which Is fatter 
and broader than the other, Is eonnefted ty « proceſs of the 
ſeapula, called u. Both theſe artleulations are ſecured 
by ligaments, and in that with the ſternum we meet with « 
moveable cartilage, to prevent any Injury from Fridtion, 
The che, s ſerves to regulate the motlons of the (apuils, 
by preventing It from being 9 too much forwards, of 
earrled too far backwards, It affords origin to ſeveral mul⸗ 
eles, and helps to cover and protect the Tubelavian veſſels, 
which derive thelr name from thelr Htuatlon under this bane, 
The /eapula, of fhoulder-blade, which Is nearly of u trag. 
gular hapey Is Axed t6 the poſterfor part of the true ribs, (is: 
what in the manner of a buekler, Tt is of a very unequal 
thickneſs, and like all other broad; flat bones, Is ſumnewhat 
cellular, Exterlorly It is conven, and Interlorly ehneave, (9 
aveam modate Iffelf t the eanvenity of the ribs, We obferve 
to this bone three unequal Ndes, which are thicker and Aron 
than the body of the Bone, and are therefure termed [ts 5 
he largeſt of the three, called alfa the baſls, Is turned to- 
wards the vertebre. Another which Is leb than the furmer, 
Is below this ( and the third, which 1s the leaſt of the three, e 
at the upper part of the bone, Externally the bone ly elevated 
Into a conſiderable (pine, which riſing (mall at the baſls of the 
ſeapula, becomes gradually higher and broarder, and dlvides 
the outer ſurface of the bone Into two foſſw. The ſuperior of 
theſe, which Is the ſmalleſt, ſerves to lodge the ſupra ſplnatus 
muſele | and the inferior foſſw, which la much larger than the 
other, gives origin to the Infra ſpinatus. This ſpine terml- 
nates In a broad and flat proceſs at the top of the ſhoulder, 
called the Ke acromion, to which the elavlele Is articu- 
lated, 'This proceſs Is hollowed at Its lower part to allow a 
7 to the ſupra and Infra ſplnatl muſeles, The ſeapula 
as likewiſe another conſiderable proceſs at Its upper part 
which, from Its reſemblunce to the beak of « bird, ls called 
the corareid proceſs, From the outer (ide of this eorncoid 
ſo, « ſtrong ligament paſſes to the proceſſus aeromlon 
which prevents d luxation of the os humerl upwards, A third 
proceſs begins by a narrow neck, and ends In « cavity called 
glenoid, for the connection of the os humerl, The ſeapula |s 
artieulated with the elavicle and os humerl, to which laſt It 
ſerves as @ fulerum 4 and by varying Its poſition It affords 4 
reuter ſeope to the bones of the arm In thelr different mo- 
ons. It likewiſe gives origin to ſeveral muſeles, and poſte- 
rlorly ſerves as « defence to the trunk, | 
Art. 3. Boner of the Arm. 
The arm is commonly divided into two parts, which are ar- 
tlieulated to each other at the elbow, The upper part retains 
the name of arm, properly ſ called and the lower part le 
uſually called the fore-arm, | 
"The arm is compoſed of a fingle bone called 57 humerts 
This bone, which 1s almoſt of d eylindrieal ſhape, may be 
dlyided Into Its body and Its extremities. The upper extre- 
milly begins by « large, round ſmooth head, which li admitted 
Inte the glenold eavity of the ſespula. On the upper and 
tt of the bone there Is « 8 for lodging the ſong head 
bleeps muſele of the arm 4 and on each [Ide of t grooms, 
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ANATOMY. 


at the upper end of the bone, there is a tubercle to which the 


ſpinati muſcles are fixed. 


The lower extremity has ſeveral. proceſſes and cavities. The 

rincipal proceſſes are its two condyles, one exterior and the 
Other interior, and of theſe the laſt is the largeſt, Between 
theſe two we obſerve two lateral protuberances, which, toge- 
ther with a middle cavity, forms us it were a kind of pu ly 
upon which the motions of the fore-arm are chiefly-performed, 
At each ſide of the condyles, as well exteriorly as interiorly, 
there is another eminence which gives origin to ſeveral muſ- 
cles of the hand and fingers. Poſteriorly and — A 
ſpeaking with reſpett to the condyles, we obſerve a deep folla 
which receives u conſiderable proceſs of the ulna; and ante- 
riorly and oppoſite to this foſſa, we obſerve another, which is 
much leſs, and receives another proceſs of the ſame bone, 

The body of the bone has at its upper and anterior part a 
ſurrow which begins from behind the head of the bone, and 
ſerves to lodge the tendon of a muſcle. The body of the os 
humeri is hollow through its whole length, and like all other 
long bones has its marrow. This bone is articulated at its up- 

er part to the ſcapuls, This articulation, which allows mo- 
tion every way, is ſurrounded by u capſular ligament that is 
ſometimes torn in luxation, and becomes an obſtacle to the 
eaſy teduttion of the bone, Its lower extremity is articulated 
with the bones of the fore-arm, > 

The fore-arm is compoſed of two bones, the u/na and radius, 

The und of elbow-bone is much leſs than the os humeri, 
and becomes gradually ſmaller as it deſcends to the wriſt, At 
its upper part it has two proceſſes and two cavities, Of the 
two proceſſes, the largeſt, which is ſituated poſteriorly, and 
called the olecranon, 1s admitted into the poſterior folla of the 
vs humeri, The other proceſs is placed anteriorly, and is 
called the coronotd proce In bending the arm it enters into 
the anterior foſſa of the o humeri. This proceſs being much 
{nuller than the other, permits the fore-arm to bend inwards; 
wherens the olecranon, which is ſhaped like « hook, reaches 
the bottom of its foſſa In the o humer} as fon u the arm bo- 
comes ſtraight, and will not permit the fore-arm to be bent 
backwards, The ligaments likewiſe oppoſe this motion, 

Between the two proceſſes we have deſcribed, there is « 
couliderablp cavity called the Jygmoid cavity, divided into 
two follw by « ſmall eminence, which paſſes from one pro- 
cels to the other; it is by means of this cavity and the two 
—— that the ulna is articulated with the 0s humeri by 
inglimus, | 
14. the bottom of the coronoid proceſs interiorly, there is a 
ſmall ſygmaid cavity, which ſerves for the articulation of 
the ulna with the radius, The body of the ulna is of a 
triangular ſhape: its lower extremity terminates by a ſmall 
head and a little ſtyloid proceſs, The ulna is articulated above 
to the os humeri—both above and below to the radius, and 
to the wriſt at its lower extremity. All theſe articulations are 
ſecured by means of ligaments. The chief uſe of this bone 
ſeems to be to 1 und regulate the motions of the radius. 

The radius, which is ſo named from its ſuppoſed reſem- 
blance to the ſpoke of a wheel, is placed at the inſide of the 
fore-arm., It is ſomewhat larger than the ulna, but not quite 
ſo long as that bone, Its upper part is cylindrical, hollowed 
ſnperiorly to receive the outer condyle of the os humeri, 
Laterally it is admitted into the little ſygmoid cavity of the 
ulna, and the cylindrical part of the bone turns in this cavity 
in the motions of pronation and ſupination (L.) This bone 
follows the ulna in flexion and extenſion, and may likewiſe 
be moved round its axis in any direction. The lower extre- 
mity of the radius is much larger and ſtronger than its upper 
part; the ulna, on the contrary, is ſmaller and weaker —— 
than above ; ſo that they ſerve to ſupply each others deficien- 
cies in both thoſe-parts. On the external fide of this bone, 
we obſerve a ſmall cavity which is deſtined to receive the 
lower end of the ulna; and its lower extremity is formed into 
a large cavity, by means of which it is articulated with the 
bones of the wriſt, and on this account it is ſometimes called 
manubrium manus, It ſupports the two firſt bones of the wriſt 
bn the ſide of the thumb, whereas the ulna is articulated with 
that bone of the wriſt which correſponds with the little finger. 

Through the whole length both of this bone and the ulna, a 
ridge is obſerved which affords attachment to an interoſſeous 
— This ligament fills up the ſpace between the two 
ones. . 

Art, g. Bones of the Hand, 

The carpus or. wriſt conſiſts of eight ſmall bones of an irre- 
gular ſhape; and diſpoſed in two unequal rows. Thoſe of the 
upper row are articulated with the bones of the fore-arm, and 
thoſe of the lower one with the * The ancient 
anatomiſts deſcribed theſe bones numerically; Lyſerus ſeems 

to have been the firſt who gave to each of them a particular 


(„) The motions of pronation and ſupination may be enſily de- 
ſcribed. If the palm of the hand, for inſtance; is placed on the ſur- 
ice of « table, the hand may be ſaid to be in a fate of pronation 4 | 
but if the back part of the hand isturned towards the table, the ha 
vill be then in a ſtate of ſupination. ' 6 

N 16. Vo L. I. 


has by later writers been named Scaphoides or Naviculare, 


femoris or thigh bone; the rotula, or knee-pan; the leg; and 
the 


which adheres every w 
Fung. 8 


name. The names he adopted are found on the figure of the 
bones, and are now ptetty generally received, except the firſt, 
which inſtead of a, (the name given to it by Lyſerus 
on account of its ſinus, that admits u part of the os magnum 


This, which is the outermoſt of the upper row, (conſidering 
the thumb as the outer {ide of the hand) is articulated with the 
radius on its inner ſide it is connetted with the os lunare, 
and below to the trapezium and trapezoides. Next to this 18 
a ſmaller bone, called the os (unare; becauſe its outer (ide, 
which is connected with the ſcaphoides, is ſhaped like a 
creſcent, This is likewiſe articulated with the radius, On 
its inner ſide it joins the os cunciforme, and anteriorly, the vs 
magnum and os unciforme, 

he os cuneiforme, which is the third hone in the upper 
row, is compared to a wedge, from its being broader above, 
at the back of the hand, than it is below. Poſteriorly it is ar- 
ticulated with the ulna, and — with the os unciforme, 
Theſe three bones form an oblong articulating ſurface, covered 
by a cartilage, by which the hand is connefted with the fore-arm, 

The os iiforme, or peu-like bone, which is ſmaller than 
the three fu now deſeribed, though generally claſſed with 
the bones of the upper row, does not properly belong to either 
ſeries, being placed on the under ſurface of the os cuneiforme 
ſo as to projet into the palm of the hand. The four bones of 
the ſecond row correſpond with the bones of the thumb and , 
fingers; the firſt, ſecond, and fourth, are from their ſhapes 
named trapetium, trapezoides, and wnciforme ; the third from 
its being the largeſt bone of the carpus, is ſtyled os magnum, 

All theſe bones are convex towards the back, and ſlightly 
concave towards the = of the hand their articulating ſur. 
faces are covered with cartilages, and ſecured by many tron 
ligaments, pr ym by two ligamentous expanſions, calle 
the external and internal annular ligaments of the wriſt, The 
former extends in an oblique direttion from the os pilitorme to 
the ſiyloid proceſs of the radius, and is an inch and a half in 
breadth ; the latter or internal annular ligament is ſtretched 
from the os piſiforme and os uncitorme, to the os ſcaphoides 
and trapezium, Theſe annular ligaments likewiſe ſerve to bind 
down the tendons of the wriſt and fingers, 

The metacarpus conſilts of four bones, which ſupport the 
Angers; externally they are u little convex, and 1 
ſomewhat concave, where my form the palm of the hand, 
They we hollow, and of a cylindrical ſhape, At each extre- 
mity they are a little hollowed for their articulation; ſuperiorly 
with the bones of the carpus, and inferiorly with the firſt pha- 
lanx of the fingers, in the ſame manner as the ſeveral phalanges 
of the fingers are articulated with each other, 

The five fingers of each hand are compoſed of fifteen bones 

diſpoſed in three ranks called phalanges: The bones of the fir 
halanx, which are articulated with the metacarpus, are the 
argeſt, and thoſe of the laſt phalanx the ſmalleſt, All theſe 

bones are larger at their extremities than in their middle part, 

We obſerve at the extremities of the bones of the carpus, me- 
tacarpus, and fingers, ſeveral iuequalities that ſerve tor their 
articulation with each other; and theſe articulations are 
ſtrengthened by means of the ligaments which ſurround them. 
It wil be eaſily underſtood that this multiplicity of bones in the 
hand (for there are 87 in each hand) is eſſential to the different 
motions we wiſh to perform. If each finger was compoſed only 
of one bone inſtead of three, it would be impoſlible for us tg 
graſp'any thing, 

The Low EXTREMITIES, 

Each lower extremity is divided into four parts, viz. the os 


foot. 2 
Art. 4. Of the Thigh. | 

The thigh is compoſed only of the —_— which is the 
largeſt and ſtrongeſt Lone we have. It will be neceſſary to diſtin. 
uiſh its body andextremities: Its body is of a cylindrical ſhape, 
1s convex before and concave behind, where it ſerves tol ge 
ſeveral muſcles. Throughout two-thirds of its length we ob- 
ſerve a ridge called linea aſpera, which originates from the tro- 
chanters, and after running for ſome way downwards, divides 
into two branches, that terminate in the tuberoſities at the lower 
extremity of the bone. At its upper extremity we muſt deſcribe 
the neck and ſmooth head of the bone, and likewiſe two con- 
ſiderable proceſſes: The head, which forms the greater por- 
tion of a ſphere unequally divided, is turned inwards and ro- 
ceived into the great cotyloid cavity of the os innominatum. 
At this part of the bone there is a little foſſa to be obſerved, to 
which the round ligament is attached, and which we have al- 
ready deſcribed as tending to ſecure the head of this bone in 
the great acetabutum. e neck is almoſt horizontal conſi- 
ddred with reſpett to its ſituation with the body of the bone, 
Of the two proceſſes, the external one, which is the largeſt, 
is called trochanter major; and the other, which is placed on 
the inſide.of the bone, trochanter minor. They both afford 
attachment to muſcles. The articulation of the . 
with the trunk is ſtrengthened by means of a capſular ligament, 
Nets round the edge of the great coty+« 


ANATOMY, 


loid cavity of the os iInnominatum, and ſurrounds the head of 
the bone, 

The os femoris moves upon the trunk in every direftion, At 
the lower extremity of the hone are two proceſſes called the con- 
dyles, and an intermediate {month eavity, by means of which 
it is artleulated with the leg by ginglimus, All round the under 
end of the bone there is an irregular ſurface where the capſular 
ligament of the joint has its origin, and where blood-vellels 
into the ſubſtance of the hone, Between the condyles there 1s 
a cavity poſteriorly, in which the blood-veſlels and nerves are 
placed, ſecure from the compreſſion to which they would other- 
wiſe be expoſed in the attion of bending the leg, and which 
would not fail to be hurtful, 

At the {ide of each condyle externally, there is a tuberoſity, 
from whence the lateral ligaments originate, which are extended 
down to the tibia, A ligament likewiſe ariſes from each con, 
dyle poſleriorly. One of theſe ligaments paſſes from the right 
to the left, and the other from the left to the right, ſo that they 
interſett each other, and for that reaſon are called the croſs liga- 
ments. The lateral ligaments prevent the motion of the leg upon 
the thigh to the right or left; and the croſs ligaments, which 
are alſo attached to the tibia, prevent the latter from being 
brought torwards. 

In new-born children all the proceſſes of this bone are carti- 
laginous. 

Art. 5, The Rotula, or Knee-pan. 

The rotula, patella, or knee-pan, as it is differently called, 
is a flat bone about four or five inches in circumference, and is 
placed at the fore-part of the joint of the knee. In its ſhape it 
1s ſomewhat like the common figure of the heart, with its point 
downwards. It is thinner at its edge than in its middle part; 
at its fore-part it is ſmooth and ſomewhat convex; its poſterior 
ſurface, which is more unequal, affords an elevation in the 
middle which is admitted between the two condyles of the os 
femoris This bone is retained in its proper ſituation by a ſtrong 
ligament which every where ſurrounds it, and adheres both tv 
the tibia and os femoris; it is likewile firmly connected with 
the tibia by means of a ſtrong tendinous ligament of an inch in 
breadth, and upwards of two inches in length, which adheres 
to the lower part of the patella, and to the tuberoſity at the up- 
per end of the tibia. On account of this connettion, it is very 
3 conſidered as an appendage to the tibia, which it fol- 

ws in all its motions, ſo us to be to it what the olecranon is 
to the ulna, There is this difference, however, that the ole- 
cranon is a fixed proceſs ; whereas the patella is moveable, be- 
ing capable of fliding from above downwards and from below 
upwards, This mobility is eflential to the rotatory motion of 
the leg. In very young children this bone is entirely cartila- 
ginous, 

The principal uſe of the patella ſeems to be to defend the ar- 
ticulation of the knee frum external injury ; it likewiſe tends 
to increaſe the power of the extenſor muſcles of the leg, by re- 
moving their direttion farther from the centre of motion in the 


manner of a pulley. 
Art. 6. Of the Leg. 

The leg is compoſed of two bones: of theſe the inner one, 
which is the * is called titan the other is much ſmaller, 
and named /e. 

The ea, which is fo called from its reſemblance to the mu- 
lieal pipe of the ancients, has three (iirfaces, and is not very 
wiilike a (riangular prilm. Its poſterior ſurface is the broadeſt} 
entefiorly it has & eonfiderable ridge called the thin, between 
Which amid the ſkin there are ne tuleles: At the upper estte⸗ 
Wity of this bone ate teu (raves, a little concave; and ſepa: 
Yared from carl wilier by an Antermetllate elevation: The tre 
little cavities Fereive the Koeln es of the os femoris, and the 
embence between them bs admitied into the cavity which we 
(poke of as being berween the to eondyles:; fo that this arti 
enlation affords a fpechnen of the complete ginglimus, Un: 
for the external edge of the upper end of this bone e ElFeular 
flat fyurtace, which receives the head of the fibula: At the 
lower and inner portion of the Ala, we obſerve @ confiderable 
poem valled m tnteranwi, The bafls of the hone tex: 
ninates in a large tranſverſe cavity, by which it is artienlated 
with the uppennalt bone of the font, 11 has likewiſe anather 
cavity at its lower end and outer fide, which is ſomewhat oh- 
long, and receives the lower end of the hbula, The tibia is hal- 
low through its whole length, 

The is a fmall long bone ſituated on the outſide of the 
tibia, 11s ſuperior extremity does not reach quite ſo high as the 
upper part of the tibia, but its lower end deſcends ſomewhat 
lower, Buth above and below, it is articulated with the tibia 
by means of the lateral cavities we noticed in our deſcription 
vf that bone, Its lower extremity is ſtretehed out into a coro- 
noid proceſs, which is flattened at its inſide, and is convex ex- 
ternally, forming what is called the Ma,, rxternus or outer 
uncle. This is rather lower than the malleolus internus of the 
tibia, The body of this bone, which is irregularly triangular, 
is a little hollow at its internal ſurface, which is turned towards 
the tibia; and it affords like that bone, through its whole 
length, vattachment to a ligament, which from its ſituation is 


Att. 7 i. Foot, 

The foot conſiſts of thetar/ts, metatarſhr, and toes, 

The bart is compoſed of ſeven bones, vis. the aflragalix 
os caleis, os navieulare, 64 euboides, and three others called 
enneitorm bones. 

The 4/fraga/us ina large bone with which both the tibia ang 


fibula are articulated, 1t is the 8 bone of the fot; 1 
has ſeveral ſurfaces to be conſidered; its upper, and tome wf 
poſterior part, which is ſmooth and convex, is admitted ini 
the cavity of the tibia, Its lateral parts are connetted with th, 
malleoli of the two bones of the leg; below, it is articylate 
with the os calcis, and its interior turface is received by 1, 
os naviculare, All theſe articulations are ſecured by mean 
ot ligaments, 

The os calcis, or calcaneum, which is of a very irregular ß. 

ure, is the largeſt bone of the foot, Behind, it is formed 

into a conſiderable tuberoſity called the heel: without this tu. 
beroſity, which ſupports us in an erett poſture, and when ve 
walk, we ſhould be liable to fall backwards, — the internal 
ſurface of this bone, we obſerve a conſiderable ſinuoſity, which, 
affords a paſſage to the tendon of a muſcle: and to the polte. 
rior =_ of the os calcis, a m_ tendinous cord called 240 
achillis (xi) is attached, which is formed by the tendons of fe. 
veral muſcles united together. The articulation of this with the 
other bones is ſecured by means of hgaments. 

The os naviculare, or /caphoides, for theſe two terms have 
the ſame 82 1s ſo called on account of its reſem. 
blance to a little bark. At its poſterior part, which is con. 
cave, it receives the aſtragalus; anteriorly it is articulated with 
the cuneiform bones, and laterally it is connetted with the os 
cuboides, | 

The os cubordes forms an irregular cube. Poſteriorly it i; 


bones of the metatarſus, and laterally it joins the third cunci. 
form bone and the os naviculare. 

Each of the &f/a cuncrtformia, which are three in number, re. 
ſembles a wedge, and from this ſimilitude their name is derived, 
They are placed next to the metatarſus by the ſides of each 
other, and are uſually diſtinguiſhed into os cunerforme externim, 
medium or minimum, and inter num or maximum. The ſupe. 
rior ſurface of theſe bones, from their wedge-like ſhape, is 
broader than that which is below, where they help to form 
the ſole of the foot ; poſteriorly they are united to the os navi. 
—ů and anteriorly they ſupport the three firſt metatar{al 
ones. 

When theſe ſeven bones compoſing the tarſus are viewed to. 

ether in the ſkeleton, they appear convex above, where they 
help to form the upper part of the foot; and concave under. 
neath, where they form the hollow of the foot, in which the 
veſſels, tendons, and nerves of the foot are placed ſecure from 
preſſure; 'They are united to each other by very ſtrong liga- 
ments, and their articulation with the foot is ſecured by a cap. 
ſular and two lateral ligaments: cach of the latter is covered 
by an annular ligament of conſiderable breadth and thickness 
which ſerves to bind down the tendons of the foot, and af the 
{ame time to ſtrengthen the articulation; - The os cuneciforme 
externum is joined laterally to the vs euboides; | 


what we have ſaid of this part of the oſteblogy has been very 
ſimple and conciſe; yet many readers may not clearly wider: 
(land itt but it they will be pleaſed to view theſe bones in their 
proper fitiation iu the Thelviony all that we have (aid of them 
Will be easily underſtood, 

The entf is matle up of five bones, Whereas the meta: 
carpus contills only of four: The cavle of this difference (+ 
that in the hand the lafl bone of the thumb 1s not Included 
among the metacarpal hunes i Whereas tn the-Foot the great tvs 
lias onetwo benen, "The firft of theſe bones fupports the 

Feat toe and Is meh args than the reſt, which nearly yelvw: 
Je ene other In life; These bones are articulated by une es 
wem with the ennettorn bones and the os euboldes, and by 
their other end with the iges, 

Fach of the toes, like the fingers, conſiſts of three hone, 
except the great ige, Which is formed of ten hanes, Thale 
of the ather four are diftinguithed into three phalanges, Al- 
thaugh the toes are more confined in their motion than the fn 
gers, yet they appeat io be pertettly fied for the purpaſes they 
ure deſigned for, In walking, the toes bring the centre of gravity 
perpendicular to the advanced foot and as the ſoles of the foot 
are naturally concave, we can at pleaſure increaſe this conca- 
vity, and form a kind of vault, which adjults itfelf to the dit- 
ferent inequalities that occur to us in walking; and which, 
without this mode of arrangement, would incommode us ex- 
ceedingly, eſpecially when bare-tooted, 

Art. 8. Of the Offa Seſamordea. 

Beſides the bones we have already deſcribed, there are ſe - 
veral {mall ones that are met with only in the adult ſkeleton, 
and in perſons who are advanced in life; which, from their 
ſuppoſed general reſemblance to the ſeeds of the ſeſamum, are 


— 


— 


(») This tendon is ſometimes ruptui cd by jumping, dancing, or 


called the unerroſlcous ligament. 


# — * 


other violent efforts. 0 
N in 1 called 


articulated with the os calcis; anteriorly it ſupports the two lat 


Theſe bones In vir secount of the tarlus. Though * 


called oft ed. They are commonly to be feon at the 
Ark joint of the great toe. and ſometimes at the _ of the 
tub they are likewiſe now and then to be tound at the lower 
exiremity of the fibula, upon the condyles of the thigh-bone, 
under the os euboides of the tarſivs, and in other parts of the 
body, Their fizv and number ſcem conftantly 40 be increaſed 
by age and hard labour and as they are generally found in fl. 
ations where tendons and ligaments are moſt expoſed to the 
action of muſcles, they are now generally conlidered as offified 
jortions of ligaments or tendons, 

The upper (urface of theſe hones is uſually convex, and ad- 
herent to the tendon that covers itz the ſide which is next to 
the joint is ſmooth and flat, Though their formation is acci- 
dental, yet they ſeem to be of fome ule, by railing the tendons 
farther from the the centre of motion, and conſequently increal- 
ing the power of the mulcles, In the great toe and thumb 
they are likewiſe uſeful, by forming a groove for the flexor 


tendons. 
EXPLANATION Or PLATE I. On the Bones. 


Figure J. repreſents a front view of the human ſkeleton, with 
ſome of the ligaments and cartilages, which connett the bones 
to each-other. 

HtaD AND NECK. 

a, Os frontis. 6, Os parictale. Between @ and 6, part of 
the coronal ſuture, 

c, The pars ſquamoſa of the temporal bone. Between and e 
the ſquamous ſuture. Below the pars ſquamoſa, the zygoma; 
and lower down, above f, the maſtoid proceſs. Between the pars 
ſquamoſa and the cavity, which contains the eye-ball, called 
orbit, the temporal proceſs of the ſphenoid bone is ſeen, 

d. Os male. dbore d, a portion of the tranſverſe ſuture. 

e, Os maxillare ſuperius, with the eight teeth of the right (ide, 
The naſal proceſs of the ſuperior maxillary bone has the os naſi, 
joined by the lateral naſal ſuture, to its inſide, and at the out- 
lide, within the orbit, the os unguis. The offa naſi are joined to 
each other before, by the anterior naſal ſuture, ; 

/, Os maxillare inferius, with ſixteen teeth; the four anterior 
named inciſores, the two corner ones canini, and the hve poſte- 
rior on each ſide, molares. Oppoſite to { the angle of the 
lower jaw; above /, the condyloid procels, by which the jaw 
is connetted to the temporal bone, at the root of the zygoma; 
and behind the os mal, the coronoid procveſs, 

„Ihe ſeven cervical vertebræ, with their intermediate car- 
tilages, Oppoſite to g, their tranſverſe proceſſes, 

| TRUNK, 

a, Sternum. a, Its middle piece, to which one half of the 
cartilage that connetts the ſecond rib, the whole of the cartilages 
of the third, fourth, fifth, ſixth, and one half of the ſeventh, 
are fixed, Above a, the firſt or upper triangular piece, to which 
the clavicle, and one half of the cartilage that connetts the ſe- 
cond rib, are fixed, Below a, the extremity, or third piece of 
the Nlernum, named cartilago enfiformis, to which one halt of 
the cartilage that connects the ſeventh rib, is fixed; 

b, The — or laſt true rib; % The tweltkth; or laſt of 
the five kalle ribs: d, The five lumbar vertebrae, with their in- 
termediate cartilages. Oppolite to d, their tranſverſe proceſſes; 
„ The os lacrum, with its five divilions: /, Os innominatum, 
divided into, 4, Os ilivin; „, Os pubis e, Os iſehivin Op- 
polite to f, the rann thyrvideun: 

SUPERION EXTREMITY: 

a, The clavicle fixed betete, to the Arlt piece of the ſternum, 
and ont warts to the aeromioyn of the ſrapula, 

þ, The leapiila; Above þ, the cervix of the feapula: Opps: 
lite (9 ity the Wlerive Ct and below the nt wärt extremity 
the clavicle, the hperive cute and erat li proveli, are (een, 

{i The os hunter The wpper end of it, (whirl bs eonnetted 
the cavity of the leapula, named glenoid,; below the acre: 
I 44 Barnet Tis lead oy bally on each (ide of which is ſeen 
4 liborele, named external and Iiernal, and between thele, a 
groove Hor lodging the long head of the bieeps flexor cue, 

4, The internal eonds 1 „ The eviernal condyle, He: 
Ween 4 and e, the worhlea pen which the ulna moves: 

4 The radivns, The upper end, which moves on the exter- 
nal condyle of the os hinneri, is named its head; below that, 
ihe tubercle for the infertion of the biceps flexor cubiti, and 
between theſe the cervix, The inferior end of it is connected 
de the carpus, 

„% Ulna. The upper end of it forms the coronoid proceſs, 
for the inſertion of the brachialis muſcle, The inferior end 
has a proceſs, named ſtyloid, which is connefted to the carpus 
by a ligament. 
Ihe carpus, formed of eight bones, i, The metacarpal 
bone of the * 4, The metacarpal bones of the four fin- 
gers, (, The two joints of the thumb. u, The three joints 
vr phalanges of the fore-finger; and the ſame are ſeen in each 
of the other three. 

| | INTERIOR EXTREMITY, 

4, The os femoris. The upper end of it is named its head or 
ball, which is lodged in a deep ſoeket of the os innominatum, 
named acetabulum. Between the head and trochanter major, 


e Cervix, 
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d, Trochanter ws. „ Trochanier minor, , Internal 
condyle, , External condyle, /, Patella. The place where 
it maves upon the os femoris, is named trochlea, $, Tibia, 
Between the tibia and the condyles of the os femoris, the fe- 
milunar cartilages are ſeen; and below the joint the tubercle 
of the tibia, 4, Fibula, 1, Malleolus internus, 4, Malleolus 
externus. 4, On calc, Retween / and 1, the other fix 
bones of the tarſus, , The metatarſal bones of the four toes, 
u, The three joints, or phalanges of the four toes, o, The 
metatarſal bone of the toe, %, The two joints of the great toe, 


bigure II. repreſents a back view of the human ſkeleton, 
with fume of the ligaments and cartilagey which connect the 
bones, 

HEAD AND Neck, 

«a, Os parietale, joined to its fellow by the ſagittal ſuture, 

b, 'The os occipitis, joined to the parietal bones by the lam- 
boid ſuture, which is between @ and 6, , Os male. d, Max- 
illa inferior, with a view of the teeth of both jaws from be- 
lind. e, The ſeven cervical vertebræ. 


| TRUNK. 
a, The ſeventh, or laſt true rib. 6, The twelfth, or laſt rid. 
c, The five lumbar vertebræ. d, Os facrum. e, Os coccygis. 
}, Os innomiflatum, divided into, yg, Os ilium. 4, Os pu- 
bis. 1, Os iſchium. _ : 
SUPERIOR EXTREMITY. 

a, The clavicle, joined outwards to the acromion of the ſcapula. 

b, The ſcapula. c, Os humeri. d, Internal condyle. 

e, External condyle. /, Radius. g, Ulna, its upper end, 
named Olecranon; and near the wriſt, its ſty loid proceſs. 

h, The eight bones of the carpus. i, The metatarſal bone 
of the thumb. 4, The metatarſal bones of the four fingers. 
, The two joints of the thumb. n, The three joints, or pha- 
langes of the four fingers, 

INTENIoR EXTREMITY, 

a, Os femoris. 6b, Trochanter major, and at the inſide of it, 
the cervix. c. 'Trochanter minor. d, Internal condyle. 

e, External condyle. /, Tibia. g, Fibula. 4, Malleolus 
internus. t, Malleolis externus. 4, The ſeven bones of the 
tarſus. /, The metatarſus. n, The joints or phalanges of the 
toes. 

Figure III. repreſents a ſkeleton of an adult put into this 
poſture to ſhe it in a greater ſcale, It was thought better not 
to ligure it, the bones being explained in fg. 1, and a, the 
delign of this figure being to ſhew a ſide view of the ſkeleton, 
without being defaced with references, 

Figure IV. repreſents the under (ide of the firſt vertebra of 
the neck, 

Figure V. repreſents a fide view of the ſecond vertebra, 

Figure VI. repreſents 4, The procellus dentatus of the ſe- 
cond vertebra. , The under fide of the oblique procels.. 
„ The ſpinal proceſs, 

Figure VII. repreſents @, The under fide of the _ of 
the ſeventh 5 of the neck. , The tranſverſe proceſſes. 
„% The oblique proceſſes. d, The ſpinal rome, 

Figure VIII. repreſents a, The ſpinal proceſs of the ſecond 
veriebra of the back, þ, The unter and — file of the body 
of the vertebra; , The tranſverſe proceſſes, 

Fiygne IN, tepreferits d, The upper —_— wocefſes of 
the third vertebra of the back: , The tranſverſe proceſſes, 
„ The ſpinal proceſs. | | | 

UN, Xe repreſents d The body of the third vertebra of 
the loits „% The tranfverle proceſſes. c The upper oblique 
proceſſes, d, The [pinal proceſs; | 

Figure XI. reprefents the fore fiele of the 6s fac rum, 
ly % q 4: 54 64 are parts of, the os facriniy, which, in young 
_ $, are dine bones, | ö | 

\ Part of the 6s faerum, which articulate With the fpongy 


buy of the loweſt vertebra of the loin, 


H, 8B, Two procelles of the os faveum, whieh articulate with 
the interive oblique procels of the laſt vertebra of the Joins, 
©, ©, The channel through which the medulla [pinalis paſſes, 


PART II. 
Or Thx SOFT PARTS W GENERAL! 


Or Tus COMMON INTEGUMENTS, irn 
THEIR APPENDAGES; 


And or Tun MUSCLES; 


NATOMICAL writers uſually proceed to a deſcription 

of the muſcles after having finiſhed the ofteology; but 

we {hall deviate a little from the common methods, with a view 
to deſcribe every thing clearly and diſtinctly, and to avoid a 
tautology which would otherwiſe be unavoidable. All the 
parts of the body are fo intimately connetted with each other, 
that it ſeems impoſlible to convey a juſt idea of any one ot 
them, without being in ſome meaſure obliged to ſay ſomething 
of others; and on this account we wiſh to mention in this 
lace the names and ſituation of the principal viſcera of the 
dy, that when mention is hereafter made ot any of them in 
the 


ANATOMY. 


the courſe of the work, the reader may at leaſt know where 


they are placed. -After this little digreſſion, the common in- 
| teguments, and after them the muſcles, will be deſcribed; we 
then propoſe to enter into an examination of the ſeveral viſcera 
and their different funftions. In deſcribing the brain, occa- 
ſion will be taken to ſpeak of the nerves and animal ſpirits. 
The circulation of the blood will follow the anatomy of the 
heart, and the ſecretions and other matters will be introduced 
in their proper places. 

The body 1s Fa vided into three great cavities. Of theſe the 
uppermoſt is formed by the bones of the cranium, and incloſes 
the brain and cerebellum. The ſecond is compoſed of the 
vertebrz of the back, the ſternum, and true ribs, with the ad- 
ditional aſſiſtance of muſcles, membranes, and common inte- 

ments, and is called the thorax—lt contains the heart and 

ungs. The third, and inferior cavity, is the abdomen. It is 
ſeparated from the thorax by means of the diaphragm, and is 
formed by the lumbar vertebrz, the os ſacrum, the oſſa inno- 
minata, and the falſe ribs, to which we may add the perito- 
næum, and a variety of muſcles. This cavity incloſes the ſto- 
mach, inteſtines, omentum or cawl, liver, pancreas, ſpleen, 
kidneys, urinary bladder, and parts of generation. 

Under the diviſion of common integuments, are uſually in- 
cluded the epidermis, or ſcarf-ſkin, the reticulum mucoſum 
of Malpighi, the cutis or true ſkin, and the membrana adipoſa, 
The hair and nails, as well as the ſebaceous glands, may be 
conſidered as appendages to the ſkin, 


SECT. 1. OF THE SKIN. 


Art. 1. Of the Scarr-ſhin. 

Tus epidermis, cuticula, or ſcarf-ſkin, is a fine, tranſparent, 
and inſenſible pellicle, deſtitute of nerves and blood-veſſels, 
which inveſts the body, and everywhere covers the true ſkin. 
This ſcart-ſkin, which ſeems to be very ſimple, appears, when 
examined with a microſcope, to be compoſed of ſeveral lamine 


or ſcales which are increaled by preſſure, as we = obſerve 


in the hands and feet, where it is frequently much thickened, 
und becomes perfettly callous. It ſeems to adhere to the cutis 
by a number of very minute filaments, but may eaſily be ſe. 
parated from it by heat, or by maceration in water. Some 
anatomical writers have ſuppoſed that it is formed by a moiſ- 
ture exhaled from the whole ſurface of the body, which gra- 
dually hardens when it comes into contact with the air, ey 
were perhaps induced to adopt this opinion, by obſerving the 
ſpeedy regeneration of this part of the _ when it has been 
by any means deſtroyed, it —_—_— to be renewed on all 
parts of the ſurface at the ſame time; whereas other parts 
which have been injured, are found to dirett their growth 
from their circumference only towards their centre But a 
demonſtrative proof that the epidermis is not a fluid hardened 
by means of the external air, is, that the fœtus in utero is 
found to have this covering. Leeuwenhoeck ſuppoſed its 
formation to be owing to the er of the extremities of 
the excretory veſſels, which are found everywhere upon the 
ſurface of the true ſkin. Ruyſch attributed its origin to the 
nervous papillæ of the ſkin ; and Heiſter thinks it probable, 
that it may be owing both to the papillæ and the excretory 
veſſels. The celebrated Morgagni, on the other hand, con- 
tends, that it is nothing more than the ſurface of the cutis, 
hardened and rendered inſenſible by the 1 amnii in utero, 
and by the preſſure of the air. This is a ſubjett, however, on 
which we can advance nothing with certainty. 

The cuticle is pierced with an infinite number of pores, or 
little holes, which afford a — to the hairs, ſweat, and in- 
ſenſible perſpiration, and likewiſe to warm water, mercury, 
and whatever elſe is capable of being taken in by the abſorb. 
ents of the ſkin. The lines which we obſerve on the epidermis 
belong to the true ſkin. The cuticle adjuſts itſelf to them, but 
does not form them. 

Att. 8. Of the Rete Mucoſum. | 

Between the epidermis and cutis we meet with an appear. 
ance to which Malpighi, who firſt deſcribed it, gave the name 
of rete mucoſum, [uppoting it to be of a membranous ſtrufture, 
and pierced with an infinite number of pores; but the fact is, 
that it ſeems to be nothing more than a mucous ſubſtance 
which may be diffolved by macerating it in water, while the eu- 
tiele aud cutis preſerve their texture, The colour of the body 
is found to depend on the colour of this rete mucuſum; for in 
negroes it is obſerved to be ein black, whilſt the true (kin 
is of the ordinary colour. The bliſters which raiſe the ſkin 
when burnt or ſcalded, have been ſuppoſed by ſbme to be ow- 
ing to u rarefattion of this mucus; but they are more probab| 
occaſioned by an increaſed aktion of the veſſels of the arl, 
together with an afflux and effuſion of the-thinner parts of the 


loud, 

Art. g. Of the Curtis, or True Shin, 

The cutis is compoſed of fibres elofely compatted together 
6s we may obſerve in leather, which is the prepured (kin of 
animals. Theſe fibres form « thick net-work, which every 
where adinits the filaments of nerves, and an infinite number 
of blood-veſſels ant 4 The cuts, when the epider- 
ils is taken off, is Foutid du have, throughout its Whole lurlace, 


1 


innumerable papillæ, which appear like very minut 
tions, and ſeem to be E to receive - 5. — _ 
the touch, being the molt eaſily obſerved where the ſenf, 4 
feeling is the moſt delicate, as in the palms of the bands and 
on the fingers, Theſe papillæ are ſuppoſed by many anal 
mical writers to be continuations of tlie pulpy ſubſtance 7 
nerves, whoſe coats have terminated in the — 2 texture of 
the ſkin; The great ſenſibility of theſe papillæ evidently proy 
them to be exceedingly nervous; but ſurely the wervou 
fibrillæ of the ſkin are of themſelves ſcarcely equal to the * 
mation of theſe papillæ, and it ſeems to be more probable that 
the are formed like the reſt of the cutis. Theſe papillæ . 
deſcribed, the uſes of the epidermis and the reticulum mucoſu : 
will be more eaſily underſtood; the latter ſerving to keep then 
*conſtantly moiſt, while the former protefts them from the = 
ternal air, and modifies their too great ſenſibility, : 
Art. 4. Of the GLANDS of the Shin. 

In different parts of the body we meet, within the ſubſtance 
of the ſkin, with certain glands or follicles, which diſcharge 
a fat and oily humour that ſerves to lubricate and ſoften the {kj 
When the Huid they ſecrete has acquired a certain degree of 
thickneſs, it approaches to the colour and conſiſtence of ſuct, 
and from this appearance they have derived their name of ſeia. 
crous glands, They are found in the greateſt number in the 
noſe, ear, nipple, axilla, groin, ſcrotum, vagina, and prepuce 

Beſides thele ſebaceous glands, we read, in anatomical books, 
of others that are deſcribed as ſmall ſpherical bodies placed in 
all parts of the ſkin, in much greater abundance than thoſe jul 
now mentioned, and named miltary, from their ſuppoled re. 
ſemblance to millet ſeed, Steno, who firſt deſcribed theſe 
glands, and Malpi hi, Ruyſch, Verheyen, Winſlow, and others 
who have adopted his opinions on this ſubjett, ſpeak of them 
as having excretory dutts, that open on the ſurface of the cuticle 
and diſtil the ſweat and matter of inſenſible perſpiration; and 
yet, notwithilanding the poſitive manner in which thele pre, 
tended glands have been ſpoken of, we are now fuflicienty 
convinced that their exiſtence is altogether imaginary, 


Art. 3. Of the INSENSI1BLE Perſhiration and SW AT, 

The matter of inſenſible perſpiration, or in other words, 
the ſubtile vapour that is continually exhaling from the ſurſace 
of the body, is not ſecreted by any particular glands, but ſeems 
to be derived wholly from the extremities of the minute arte, 
ries that are every where diſperſed through the ſkin. Theſo 
exhaling veſſels are eaſily demonſtrated in the dead ſubjett, by 
2 water into the arteries ; for then ſmall drops exude 
from all parts of the ſkin, and raiſe up the cuticle, the porey 
of which are cloſed by death; and in the living ſubjeR, a looks 
ing-glaſs placed againſt the ſkin, is ſoon obſcured by the va. 
pour. Bidloo fancied he had diſcovered duts leading from 
the cutis to the cuticle, and tranſinitting this ſtuid; but in this 
he was miſtaken, When the perſpiration is by any means in. 
creaſed, and ſeveral drops that were inſenſible when ſeparate, 
are united together and condenſed by the external air, the 
form upon the ſkin ſmall but viſible drops called /weat (x), 
This particularly * after much exerciſe, or whatever oc. 
caſions an increaſed determination of fluids to the ſurface of 
the — a greater quantity of perſpirable matter being in 
ſuch caſes carried through the paſlages that are deſtined to 
convey it off, 

It has been diſputed, indeed, whether the inſenſible perſpi- 
ration and ſweat are to be conſidered as one and the ſame ex- 
cretion, differing only in degrees; or whether they are two 
diſtintt excretions derived from different ſources. In ſupport 
of the latter opinion, it has been alledged, that the inſeulible 
perſpiration is agreeable to nature and eſſential to health, 
whereas ſweat may be conſidered as a ſpecies of diſeaſe.” But 
this argument proves nothing; and it ſeems probable, that 
both the inſenſible vapour and the ſweat are exhaled in a ſimi- 
lar manner, though they differ in quantity, and probably in 
their qualities; the former being more limpid, nl ſeemingly 
leſs impregnated with ſalts than the latter: at any rate we may 
conſider the ſkin as an emunRory through which the redundant 
water, and ſometimes the other more ſaline parts of the bloc 
are carried off, But the inſenſible perſpiration is not contine 
to the ſkin ony—4 you part of what we are conſtantly throw- 
ing off in this way is from the lungs. The quantity of {uid 
exhaled from the human body by this inſenſible perſpiration is 
very conſiderable. Santtorius {o) an Itallan phyſician, who 


„) Leeuwenhoeck alert that ans tn — —ͤʒ—ü᷑— 
the conflux of 15 drops of 4250. — 1 of ſweat is formed by 
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(o) The Inſenſible perſpiration is ſometimes diftingulſhed by the 
name of this phyſician, who was born iu the territories of Venice, 
and was afterwards a profeſſor in the vniverſity of Padua, After 
eſtimating the allment he took in, and the (AiAble feeretions and 
diſcharges, he was enabled to alverialy with great aceuracy the 
welght or quantity of Inſenſible 411 by mean of a flat 
chair which he contrived for this purpoſe 4 and from hls exper!- 
ments, which were condifted with great Induſtry and patience, he 
was led to determine what kinds of Gl vr li 10 allment increaſed 
or Cranes i, Fro now WN e forme} a ſyſtem, 

eh he at Ven 1614; in the of aphoril 
wider the title of “ Ars de Medicina btatica,"! . 
8 indefatigably 
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butchers, who uſually puncture this membrane, and by in- 

flating it with air add to the good appearance of their meat. 
The cells of this membrane ſerve as reſervoirs to the oily 

part of the blood or Fat, which ſeems to be depoſited in them, 


a : ably paſſed a great many years in a ſeries of ſtatical 
— — long — what has been confirmed 
— obſervations, that the quantity of vapour exhaled 
in the ſkin and from the ſurface of the lungs, amounts 
nearly to z-8ths of the aliment we take in. So that if in the 
warm climate of Italy a perſon eats and drinks the quantity of 
ds in the courſe of a day, five pounds of it will paſs 


; n 
oy /inſenſible perſpiration, while three pounds only will be 
evacuated by tool, urine, ſaliva, &c. But in countries where 


the degree of cold is greater than in Italy, the quantity of per- 
ſoired matter is leſs; in ſome of the more northern climates, 
it being found not to equal the diſcharge by urine. It is like. 
wiſe obſerved to va according to the ſeaſon of the year and 
according to the conſtitution, age, ſex, diſeaſes, diet, exerciſe, 
paſſions, &c. of different people, f 3 

From what has been ſaid on this ſubjeR, it will be eaſily 
conceived, that this evacuation cannot be either much in- 
creaſed or diminiſhed in quantity without affetting the health, 
The perſpirable matter and the ſweat are in ſome meaſure ana- 
lagous to the urine, as appears from their taſte and ſaline na- 
ture (r). And it is worthy of obſervation, that when either of 
theſe ſecretions is increaſed in quantity, the other is dimi- 


niſhed ; ſo that they who perſpire the leaſt, uſually paſs the 


greateſt quantity of urine, and vice verſa, 


Art. 6. Of the NA1L$, 


The nails are of a compact texture, hard and tranſparent 
like horn. Their origin is ſtill a ſubject of diſpute. Malpighi 
ſuppoſed them to be formed by a continuation of the papillæ 
of Go ſkin : Ludwig, on the other hand, maintained, that they 
were compoſed of the extremities of blood-veſſels and nerves ; 
both theſe opinions are now deſervedly rejected. They ſeem 
to poſſeſs many properties in common with the cuticle ; like 
it they are neither vaſcular nor ſenſible, and when the cuticle 
is ſeparated from the true {kin by maceration or other means, 
the nails come away with it, They appear to be compoſed of 
diflerent layers, of unequal ſize, applied one over the other, 
Each layer ſeems to be formed of longitudinal fibres, 

In each nail we may diſtinguiſh three hows viz. the root, 
the body or middle, and the extremity, The root is a ſoft, 
thin, and white ſubſtance, terminating in the form of a crel- 
cent ; the epidermis adheres very ſtrongly to this part; the 
body of the nail is broader, redder, and thicker, and the ex- 
tremity is of till greater firmneſs. The nails increaſe from 
their roots, and not from their upper extremity. Their prin- 
cipal uſe is to cover and defend the ends of the fingers and toes 
ſrom external injury. | 


Art. 7. Of the HAIR. 


The hairs, which from their being generally known do not 


ſeem to require any definition, ariſe from diſtin capſules or | 


bulbs ſeated in the cellular membrane under the ſkin (g). 
Some of theſe bulbs incloſe ſeveral hairs. They may be ob- 
ſerved at the roots of the hairs which form the beard or whil- 
kers of a cat. The hairs, like the nails, grow only from below 
by a regular propulſion from their root, where they receive 
their nouriſhment, "Their bulbs, when viewed with a micro- 
ſcope, are found to be of various ſhapes. In the head and 
ſcrotum they are roundiſh; in the eye-brows they are oval; in 
the other parts of the body they are nearly of a cylindrical 
ſhape. Each bulb ſeems to conſiſt of two membranes, be- 
tween which there is a certain quantity of moiſture, Within 
the bulb the hair ſeparates into | or four fibrillæ; the bo- 
dies of the hairs, which are the parts without the ſkin, vary in 
ſoftneſs and colour according to the difference of climate, age, 
or temperament of body (u). Their general uſe in the bud 

does not ſeem to be abſolutely determined; but hairs in parti- 
cular parts, as on the eye-brows and eye-lids, are deſtined for 
wh uſes, which will be mentioned when thoſe parts are 
cicrived. 


Art. B. Of the CELLULAR MEMBRANE and FAT. 


The cellular membrane is found to inveſt the moſt minute 
fibres we are able to truce; ſo that by modern phyſivlogilts, it 
very properly conſidered as the univerſal connetting medium 
of every part of the body, It is compoſed of an infinite num- 
ber of minute cells united together, and communicating with 
each other. The two diſeaſes peculiar to this membrane are 
proofs of ſuch « communication ; tor in the emphyſema all its 
cells are filled with air, and in the anaſarca they are univerſally 
dillended with water, Beſides theſe proofs of communication 
Irom diſeaſe, « familiar Inſlance of it may be obſerved amongſt 


[OT a 
1 — 


() Minute eryſtals have been obſerved to ſhoot upon the cloaths 
of men who work In glaſi-houſes, Haller, Elm, Phy/; 

( Malpight, and after him the celebrated Ruyſch, ſippoſed 
the hairs to be continuations of nerves, beltig of opinion that they 
originated from the papille of the (kin, Which they conſidered ny 
ner vous and as 6 yy ye provf of what they advajiced, the 
argued the * we feel in plucking them aut but later anatomiſl 

to hav 
0, 16. 


4 this doctrine, and eonſlder the hairs as parti 
vb, I, | 


* 


| 


either by tranſudation through the coats of the arteries that 
ramify t — theſe cells, or by particular veſſels, continued 
trom the end of arteries. Theſe cells are not of a glandular 
ſtructure, as Malpighi and others after him have = oled. 
The fat is abſorbed and carried back into the ſyſtem by the 
lymphatics. The great waſte of it in many diſeaſes, particy- 
larly in the conſumption, is a ſufficient proof that ſuch an ab- 
ſorption takes place. The fulnels and ſize of the body are in 
a great meaſure proportioned to the quantity of fat contained 


in the cells of this membrane. In the living body it ſeems to 


be a fluid oil, which concretes after death. In granivorous 
animals, it is found to be of a firmer conſiſtence than in man. 
It is not confined to the ſkin alone, being met with every 
where in the interſtices of muſcles, in the omentum, about 
the kidnies, at the baſis of the heart, in the orbits, &c. The 
chief uſes of the fat ſeem to be to afford moiſture to all the 
parts with which it is connetted; to facilitate the ation of the 
muſcles; and to add to the beauty of the body, by making it 
every where ſmooth and equal, 


SECT, II, OF THE MUSCLES, 


Tur muſcles are the organs of motion. The parts that are 
uſually included under this name conſiſt of diſtin portions 
ot fleth, ſuſceptible of contraction and relaxation; the mo- 
tions of which, in a natural and healthy ſtate, are ſubject to 
the will, and for this reaſon they are called voluntary muſcles, 
But beſides theſe, there are other parts of the body that owe 
their power of contraction to their muſcular fibres ; thus the 
heart is of a muſcular texture, forming what is called a hollow 
mulcle ; and the urinary bladder, ſtomach, inteſtines, &c. are 
enabled to att upon their contents, merely becauſe they are 
provided with muſcular fibres. Theſe are called involuntar 
mulcles, becauſe their motions are not dependent on the will. 
The muſcles of reſpiration, being in ſome meaſure influenced 
by the will, are ſaid to have a mixed motion. 

The names by which the voluntary muſcles are diſtinguiſhed, 
are founded on their ſize, figure, ſituation, uſe, or the ar- 
rangement of their fibres, or their origin and inſertion. But 
beſides theſe particular diſtinctions, there are certain general 
ones that require to be noticed, Thus, if the fibres of a muſcle 
are placed parallel to each other in a ſtraight direction, they 
form what is ſtyled a reclilinear muſcle; if the fibres croſs and 
interſett each other, they conſtitute a compound muſcle; a 
radiated one, if the fibres are diſpoſed in the manner of rays; 
or a penniform muſcle, if, like the plume of a pen, they are 
placed obliquely with reſpett to the tendon, Muſcles that att 
in oppolition to each other, are called antagon{e; thus every 
extenſor or muſcle has a flexor for its antagoniſt, and vice ver/a, 
Mulcles that concur in the fame action are ſlyled congeneres, 

The muſcles being attached to the bones, the latter may be 
conſidered as levers that are moved in different directions by 
the contraction of thoſe organs. 

That end of a muſcle which adheres to the moſt fixed part 
is uſually called the origin, and that which adheres to the more 
moverbly part, the inſertion of the muſcle. | 

In every muſcle we may diſtinguiſh two kinds of fibres; the 


one ſoft, of a red colour, ſenſible, and irritable, called fleſhy - 


fibres; the other of a firmer texture, of a white gliſtening co- 
lour, inſenſible, without irritability or the power of contratt- 
ing, and named tendinous fibres. They are occaſionally in- 
termixed, but the fleſhy fibres — prevail in the belly or 
middle part of a muſcle, and the tendonous ones in the extre- 
mities. If theſe tendonous fibres are formed into a round (lets 
der chord, they form what is called the tendon of the muſcle z 
on the other hand, if they are ſpread into a broad flat ſurtace, 
the extremity of the muſcle is ſtyled aponeuroffs, The ten- 
dons of many muſcles, eſpecially when they are long and ex- 

oled to preſſure or frittion in the grooves formed for them 
in the bones, are ſurrounded by a tendonous ſheath or i, 
in which we ſometimes find a ſinall mucous ſac of ny mucoſa, 
which obviates any inconvenience from friftion. Sometimes 
we find whole muſcles, and even ſeveral muſcles covered by & 
fuſcia of the (ime kind, that affords origin to many of their 
fibres, dipping down between them, adhering to the ridges of 
bones, and thus reventing them from ſwelling too much 
when in aftion, The moſt remarkable inſtance ot ſuch « co- 
wy is the „Hi lata of the thigh. Each muſcle is incloſed 
by « thin covering of cellular membrane, which has been 


Hh 


eular bodies, not arifing from the papilis (for In the parts where 
the paplllw abound moſt there are no hairs), but from bulbs or cap- 
ſules, which are pecullar to them, 

n) The hairs likewiſe differ from esch other,” and may not 
Improperly divided Into two claſſes; one of which may Include the 
halts the head, chin, 4 ws and ax\lle ; and the other, the lofter 
halte, which are to be obſerved almoſt every where on the ſut face of 
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not to be confounded with the vis infita. A 
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fometimes improperly conſidered as peculiar to the muſcles, 
and Aeferibed under the name of propria membrane Nn 
This cellular covering dips down into the ſubſtance of the mul- 
ele, connetting and ſurrounding the moſt minute fibres we are 
able to demonſſrate, and affording a ſupport to their veſſels and 
nerves. ; ; 

Leeuwenhoeck fancied he had diſcovered, by means of his 
microſcope, the ultimate diviſion of a muſcle, and that he could 
pvint out the ſimple fibre, which appeared to him to be an hun. 
dred times leſs than an hair; but he was afterwards convinced 
how much he was miſtaken on this ſubje&, and candidly ac- 
knowledged, that what he had taken for a fimple fibre was in 
fact a bundle of fibres. It is eaſy to obſerve ſeveral of theſe 
faſciculi or bundles in a piece of beef, in Which, from the 
coarſeneſs of its texture, they are very evident. | 

The red colour which ſo particularly diſtinguiſhes the muſ- 
eular or fleſhy parts of animals, is owing to an infinite number 
of, blood-velſels that are diſperſed through their ſubſtance, 
When we macerate the fibres of a muſcle in water, it becomes 
of a white colbur like all other parts of the body diveſted of 


- their blood. The blood-vellels are accompanied by nerves, 


end they are both diſtributed in ſuch abundance to theſe parts, 
that in endeavouring to trace the courſe of the blood-veſſels in 
a muſcle, it would appear to be formed altogether by their ta- 
mifications; and in an attempt to follow the branches of its 
nerves, they would be found to be equal in proportion, 

If a muſele is pricked or irritated, it immediately contrafts, 
This is called its irritable panes, and this irritability is to 
be confidered as the charatteriſtic of muſcular fibres, and may 
ſerve to prove their exiltence_in parts that are too minute to 
be examined by the eye. Thie power, which diſpoſes the 


muleles to contratt when ſtimvlated, independent of the will 


is ſuppoſed to be inherent in them } and is therefore name 
vis te, This property is not to be confounded with elaſti. 
eity, which the membranes and other parts vf the body pullely 
in u greater or leſs degtee in common with the muleles nor 
with fenſibility, for the heart, though the molt irritable, ſeems 
to be the leaſt ſenſible of any of the muſcular parts of the budy, 
After « muſcular fibre has contyatted, it ſoon returns to a fate 
of relaxation, till it is excited aſreth, and then it eontratts 
und relaxes again, We may likewiſe produce ſuch « contrac- 
tion, by irritating the nerve leading to a muſcle, although the 
nerve {ſelf is not affetted, This principle is found to be 
greater in ſmall than in large, and in yu than in old, animals. 
In the voluntary muſcles theſe effects of contrattion and te- 
lhy fibres ure produced in obedience to the 
will, by what may be called the ws nervoſa, & 1 that is 
$ the exiſtence of 
a vs infita different from a vis nervid, was the dofirine taught 
by Dottor Haller in his Elem. ö. but is ut preſent called in 
queſtion by ſeveral, particularly Doftor Monro, we think it 
nece boy to give u few objettions, as Rated in his Obſervations 

on the Nervous Syſtern 1 

„he chief experiment, (ſays the Doctor), which ſeems to 


have led Dr. Huller to this opinion, is the well-known one, 


that the heart and other muſeles, after bong detyched from the 
brain, continue 10 a0 „ by ſtimuli my be rouſed 
inte attion for « conſiderable length of time 4 but when it can- 
not be alledged, fays Dr, Holler, that the nervous fluid is by 
the mind, or otherwiſe, impelled into the muſele. That in 
this inftance, we cannot comprehend by what power the ner- 
vous fluid or energy can be put in motion, mult perhaps be 
granted ; But has Dr, Haller given « better explanation of the 
manner in which his ſuppoſed vis infita becomes attive? 1. 
it be ay difficult to point out the cauſe of the attion of the vis 
inſta as that of the attion of the vis nerves, the admiſſion of 
that new power, inſtead of relieving, would add to our 2 
iy, We ſhould then have admitted, that two cauſes of « 
different nature were capable of producing exattly the lame ef- 
feft; which is not in general agreeable to the laws of nature. 
We thould find other conſequences ariſe from ſuch an hy po- 
theſis, which tend to weaken the credibility vf it, For inſtance, 
if in a found animal the vis nerven alone produces the contruc- 
tion of the muſcles, we will aſk what purpoſe the vis inſita 
ſerves? It both operate, are we to ſuppoſe that the vis nerves, 
impelled by the mind or living principle, gives the order, which 
the vis infita executes, and that the nerves are the internuutii:; 
and fo admit two wile agents employed in every the moſt ſimple 
att ion? But inftead of ſpeculating farther, let us learn the ef- 
feſt of experiments, and endeavour from theſe to draw plain 
concluſions, 

„ 1, When I poured a ſolution of opium in water under the 
kin of the leg of a frog, the muſcles, to the ſurface of which 
it way plied were very ſoon deprived of the power of con- 
traction. In like manner, when I poured this ſolution into 
the cavity of the heart, by opening the vena cava, the heart 
was almoſt inſtantly deprived of its power of motion, whether 
the experiment was performed on it fixed in its place, or cut 
out of the body. | 

„. I openied the thorax of a living frog; and then tied or 
Eut its aorta, ſo as to put a ſtop to the circulation of its blood. 


| chen opened the vena cava, and poured the ſolution of opi 
into the beard 1 and found, not _ that this organ — 
ſtantly deprived of its powers of attion, but that in a few mi. 
nutes the moſt diſtant muſcles of the limbs were extreme] 
weakened, Yet this weakneſs was not owing to the want & 
circulation, for the frog could jump about for more than an 
hour after the heart was cut out. 

In the firſt of theſe two experiments, we obſerve the ſup. 
poſed vis inſita deſtroyed by the opium; in the latter, the vis 
nervea; for it is evident that the limbs were affected by the 
ſympathy of the brain, and of the nervous ſyſtem in general 
with the nerves of the heart. x 

„g. When the nerve of any muſcle is firſt divided by a 
tranſverſe ſeftion, and then burnt with a hot iron, or punRured 
with a needle, the muſcle in which it terminates contratts yig. 
lently, exactly in the fame manner as when the irritation is ap- 
plied to the fibres of the muſcle. But When the hot iron, or 
needle, is confined to the nerve, Dr. Haller himſelf muſt have 
admitted, that the vis nervea, and not the vis inſita, was excited, 
But here I would aſk two queſtions. Firſt, ether we do 
not as well underſtand how the vis nervea is excited when irri. 
tation is applied to the muſcle as when it is applied to the 
trumk of the nerve, the impelling power of the ind ſeeming 
to be equally wanting in both cales? Secondly, Ik it appear 
that irritation applied to the trunk of a nerve excites the vis 
nervea, Why thoild we doubt that it can equally well excite it 
when applied to the ſmall and very ſenſible branches and ters 
minations of the nerve in the inuſcle ? 

„As, therefore, it appears that the ſuppoſed vis infita is de. 
ſtroyed or excited by the ſame means as the vis nervea} nay, 
that when, by the application of opium to the heart of a frog, 
alter the aorta is eut and the cireuſation interrupted, we havg 
deſtroyed the vis infita, the vis nerves is ſo much extingullhed, 
that the animal cannot aft with the diſtant muſcles of the limb} 
and that the ſe afterward grow very torpid, or loſe much of their 
"pm vis inflta4 it ſeen clearly to follow, that there is ng 
Jul ground tor ſuppoſing that any other principle produces the 
contrattion of 8 mulele, 

The ws verve/e, or operation of the mind, If we may ſu call 
it, by which a Give Is brought into contraftion, Ia not Inhe. 
rent in the muſcle like the vis infite, neither is it perpetual, 
like this latter pro ny. Aſter lung continued or violent ex. 
erciſe, for example, the voluntary muſcles become painful, 
aud at 2 incapable of further aftion; whereas the heart 
and other involuntary muſcles, the motions of which depend 
ſulely on the vis 1%, continue through-life In a conſtant late 
of action, without any inconvenience vr walle of this inherens 
principle. The action of this vis nervoſa on the voluntary 
muſcles, conſtitutes what is called muſcular motionz a ſubje(t 
that has given riſe to 4 variety of hypotheſis, many of then 
ingenious, but none of them ſativfattory, 

orelliand ſome others have undertaken to explain the cauſe 
of contraction, by ſuppoſing that every muſcular fibre forms 
as It were a chain of very minute bladders, while the nerves 
which are diſtributed _—_ the muſcles, bring with them 4 
ſupply of animal ſpirits, which at our will fill thefe bladders 
and by increaſing thelr diameter In width, ſhorten them, an: 
of coſe the whole fibre; Borelll ſuppoſes theſe bladders to 
be of « rhomboldal —_— Bernoulli on the other hand con. 
tends that they are oval, Our countryman, Cowper, fancle( 
he had filled them with mercury t the cauſe of this miſlake 
was probably owing to the mercury's Infinuaing {tfelf into 
ſome of the [ymphatic veſſels, The late ingenious Mr, Ellivt 
undertook to account for the phenomena of muſcular motion 
on principles very different from thoſe juſt now mentioned, 
He ſuppoſed that a dephlogiſticated ſtate of the blood is te. 
quifite for muſcular afticn, and that a communication of 
9 7 iſton to the blood is a neceſſary effett of ſuch attion, 

e know, that the muſcular fibre is ſhortened, and that the 
muſcle itſelf (wells when in aktion; but how theſe phwnomena 
are produced, we are unable to determine, e likewiſe 
know that the nerves are eſſential to muſcular. motion; for 
upon dividing or making a ligature round the nerve leading 
to a muſcle, the latter becomes incapable of motion. A liga- 
ture made on the artery of « muſcle produces a ſimilar eflett; 
a proof this, that à regular ſupply of blood is alſo equally ne- 
celſary to muſcular motion. The cauſe of palſy is uſually not 
to be ſought for in the muſcle aſſotted, but in the nerve leading 
to that muſele, or in that part of the brain or ſpinal marrow 
from which the nerve derives its origin. | 


OF THE PARTICULAR MUSCLES, 


As the enumeration and deſcription of the particular muſcles 
muſt be dry and unentertaining to the generality of readers, 
yet cannot be altogether omitted in a work of this nature, it 

ed eligible to throw this part of the ſubjeft into the form 
ot a table; in which the name, origin, inſertion, and principle 
uſe of each muſcle, will be found deſcribed in few words, an 
occabonly its etymology, when it is of Greek derivation or 
difficult to be underfed. 
A TABLE 
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A TABLE or ru MUSCLES, 
ARRANGED ACCORDING TO THEIR SITUATION. 


f v.. This table does not include all the muſcles of the body; thoſe 
belonging to the eyes, internal ear, inteſtinum-reftum, and the male 
and e ns of generation, being deſcribed in other parts of 
the work. The reader will be pleaſed to obſerve likewiie, that 
although all the muſcles (a few only excepted) are im pairs, men- 
tion ng made only of the muſcles of one ſide.] , 


Art, 1. MUSCLES srTvaTED vpn tus INTEGUMENTS 
or ThE CRANIUM, 


Name: Origin. Injertion, Oe 

. Vecipits From the tranſverſe Into the ſkin of To pull theſkin of 
frumalis ridge of the os occi- the eye-brows, the head back- 
pitis. wards, and to raiſe 
the eye brows and 
8 Inothel op by — 
1. Froma the join · Into the inner part To draw the eye- 

LG ing of the os frontis, of the occlpito- brows towards 
bi, os naſi, and os max- frontalis, each other, and to 
illare. | wrinkle the fore- 


Att, 3. MUSCLES or tus EYR-LtDS, 


„From around the Intothe naſal pro- To ſhut the eye. 
4—.— edge of the orbit, ceſs of the os mau . _ y 
rss. | lare, ; 
naler From the bottom of Into the cartilage To open the eye, 
puer the orbit, near the of the upper eye. 


Juperterts, optic foramen, 
Art. g. MUSCLES os run EXTERNAL KAR, 


„ Avalon; From the tendon of Into the upper To raiſe the ear, 
ute em, theocelpito frontalls part of the ear, 
near the ox tempore, 
1. {uterdar From near the back Into an eminence- To ralſy this eml- 
auricale, part of the gygoma. behind the hellx, 1 to pull 
t forwards, 

\ Retras From the outer and Into the convex To ſtreteh the 
La „% back part of the root part of theconcha, concha, and pull 
rice. of the maſtold pro. the ear backwards 


ceſy, 
Art. 4 MUSCLES oy tus CARTILAGHS or rus KAR. 


Tragen From the outer and Into the upper To depreſs the 
middle part of the partof the tragus, concha,& pull the 
conqha, near the tra- point of the tragus 

ug. a little outwards, 

1. 4%. From the root of the Into the upper To dilate the 

Tragt! * part of the he- part of the antl- mouth of the con · 

1. tragis, cha, 

f From the upper Into the Inner To ſtretch the 

pu of the — 22 part of the helix, concha & ſcapha 

Mend, & likewiſe to pu ] 

the parts It les con- 
nected with to- 
Wards each other, 

4 Welle From the upper, an- Into the cartſſage To depreſs the 

we, teylor, and gente © of the helix, «Vit upper part of the 
part of the hells, tle above the tra- hell. 


"Ty 
„ He, From the lower and Fato the hells, To contract the 
new, torepartofthe helix, near the fſllire In Allure, 

[ts cartilage. 


Art. 6 MUSCLES oy un NOSK, 


I, Compreſs From the outer part Into the naſal pro- To ſtralghten th 

Jor (1) nas of the root of the uln ceſs of the 04 max» noſtrils, and Ik 5 

Ma, naſl. llare, and ante» wiſe to corrugate 
rior extremity of the (kin of the 
the os naſl, noſe, 


Art. 6 MUSCLES os run MOUTH and LIPS, 


„ Letter From the outer part Into the upper lip, To draw the up- 
Wil ſuper» of the orbitar pro- andalaofthenoſe, per lip and al 
Merit, ales ceſs of the 08 Hax - of the noſe up- 
que nafl, lace, and from the "wards and out- 

naſal procefy of that wards, 

bone, where It joins 

the os frontls.. N | 
%, Levator From the os mux{l» Into the orbicu» To raiſe the cor. 
aral ori4, lare ſuperius, be- larly orls at the ner ofthe mouth, 

tween the orbitar angle oſ the mouth 

foramen and the firſt 

dens molarſs, 


(v' Theſe are three final lender muſcles, The inferior one is 
metimes wanting, R 
'7) The noſe is affected by flbres of the occipito frontalis, and by 
everal muſcles of the face ; but this pair, the compreſſores, is the 
only one that is proper to it, | 
As This muſcle is in a great meaſure, if not wholly, formed by 
: buccinator, zygomatici, 17 and other muſcles that move 
lips. Its fibres ſurround the mouth like a ring, 
% Some of its fibres likewiſe have their ae Hom a ſtrong faſ. 
die that covers the muſcle and adheres to the bone round the whole 
ind the mule of « kur Maps wh he te bre er. 
of a ſemle f ſhape with its fi con- 
verging and forming a ſtrong middle tenden. 3 


1 


Name. Origin. he tion. W.---- 

3. Zygoma- From the os male, Into the angle of To raiſe the angle 
ticus major. near the zygomatic the mouth. ot the mouth, and 
ſuture. make the cheek 

rominent as in 

ughing. 

4. Zygoma- Immediately above Into the angle of To raiſe the angle 
ticus minor. the origin of the zy- the mouth. of the mouth ob- 
omatic major. liquely outwards, 

5. Buccina- From the alveoli of Into the angle of To contract the 


tor. the dentes molares the mouth. mouth, and draw 
in the upper and the angle of it out- 
lower jaws. wards and back- 

wards. 


6. Deprefſor From the os maxill. Into the root of To draw the ala 
labii ſupe- ſuper. immediately the ala naſi and naſi aud upper lip 
riorii, ale above the gums of upper lip. — 
gue n. the dentes incifores. 

7. Deprefſir At the fide of the Into the angle of To draw the cor- 
—_ 6767. chin from the lower the mouth. ner of the mouth 
edge of the maxilla downwards. 
in rior. 
From the lower and Into the under lip. To draw the un. 
der lip down- 
wards and ſome⸗ 
what outwards, 

« Levater From near the gums Into the underlip Toraiſe the under 
0 life: of the Inelſores and & Ik In of the chin, __ {kin of the 

0 


8. Depreſor 
labii inft> anterior part of the 
eri. maxilla inferior, 


Forth, caninvs of the max= n. 

Ila Inferlor. 
10. Orbiens To ſhut the mouth 
laris Orit by eonſtringing 


VU), the lips, 
* Art . MUSCLES or tus LOWER JAW. 


1. Tempera- From part of the os Into the eoronald To move the lows 
tin bregnatls and os proceſs of the erjaw upwards, 

frontis | ſquamous lower Jaw, 

part of the os tem- 

orls; back part of 

The os male, and 

the temporal proceſs 

of the os ſphenoldes 


v). 
1. Maſter From the malar pro- Into the baſls of To raiſe and likes 
(). ceſs of the os max[l- the coronold pro- wiſe to move the 
lare, and the lower ceſe, and that part Jaw a little for- 
edges of the os ma- of the Jaw which wards and back- 
l, and of the te, ſupports that and wards, 
matic proceſs of the the condylold 
os temports, roceſy, 
4 yy - From the Inner furs Into the lower Toralſe the lower 
deu later face of the outer. jaw on Its Inner aw, and draw It & 
Th n de and near Its little to one (des 
roc of the os angle, 
(phonokdevand from 
the proceſs of the os 
latl oy helps 7 
orm the ptprygo 
folſh, n 


4: Preyygets From the external nta the fore part To move the jaw 

dens tber, ala of the —— of the condylold forwards and to 

LLID proceſs, « mall part proceſ@ of the w. the oppoſite fs 
of the adjavent os of oe and ke (x); and at the 
maxillare, and a wiſe of the capſy-. fame time to pro» 
ridge in the tempo» lar ligament, vent the ligament 
ral proceſs of the os of the joint from 
ſphenoldes, being plnched. 


Art g. MUSCLES tvb at tht FORE PAR Torrtux NECK, 


1. Le. From the cellular Into the fide of To draw the 

Ms cell) membrane covering the chin and inte- cheeks and (kinof 
the peRtoral, deltold, guments of the the face down» 
nnd trapenlus mul- cheek, wards; and when 
cles. the mouth is ſhut, 


to draw all that 


part of the (kin to 
which it is con- 
nefted below the 
lower jaw up- 


wards, 
2. M. From the upper part Into the maſtoid To movethe head 
dens .) of the ſternum, and one. and as ſar to one fide, or 
from the upper and back as the lab. when both muſ. 
- fore part of the clu» doidal future, cles aft, to bend 
vicle, it forwards, 


(w) So called from its uſe in chewing, its derivation being from 
Mario ae. mandure, to ent.“ | 

(x) This happens when the muſcle acts ſingly. When both act, 
the jaw is 2 horizontally forwards, 

% This broad and thin muſcular expanſion, which is ſituated 
immediately under the commou integuments, is by Winſlow named 
muſenuln; cut new. Galen gave it the name of whereas wore . 
* the roy of which is from «Mlvewer, dilatatio, aud 
paves muſerin', nnd wr, forma« 

(2) This, on ,. its two origins, is by Albinus deſcribed 
as two diſtiv& muſcles, which he names eu- ei and c/rides 
maſhridew 


g 1. Ons - 


— o af po . 1 
- ws. . w_ — - 
*a 
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ANATOMY. 


Art: 91 MUSCLES Ane tis FRUNK 45 
Fr r r d g 
1 . g E 


tens f 


At ang —— 
= 25 
borgen 
the 64 
a 1 ir cr the 11 25 g of» 
W Rent 
2 part of the 


15 ** f the h Inzo a _ 6+ To raiſe the thy 
5 © t e bf» . 0 
3 gd * hom of the mow, * at the rold cartilage, or 
os hyoldes, fide of the ys — the os hy- 
rold carti! 
4. terasse. From between s 1 h. . ull we 1 thy- 
dens, cartilages of the 1ſt der the hyo-thy- / cartilage 
_ band 6 ribs, at the roideus, wnwards, 
upperand inner part 
he ſternum, 
g. Cricethye From the anterior Into the lower To pull the erl. 


1 5 


: it and fide of the part and inferior cold cartilage u 
_ Pricold cartilage, horn of the thy. wards and bac 
rold cartilage, wards, or the thy- 
rold forwards and 
downwards, 


anv LOWER TAW, 


1. Diaga/ From à foſſu at the Into the lower ns To draw the low- 
trient (u), root of the maſtold anterior part of er Jaw downwards 
roceſs, and Ike wiſe the chin, 
rom the os hyoldes. 
8. Stylo -· ly · From the baſis of the Into the fide and To draw the 08 
44 (e. ſtylold proceſs, fore part of the os hyoldes obliquely 
| hyoides near its upwards, 


baſe, 
4. Myle-by- From the inſide of Into the baſis of To move the os 
14 (5), the lower Jaw, be- the os hyoldes. hyoides to either 
tween the laſt dens — — or 
molarls and the chin, 2 
4. Gene-by» From the inſide of Into the baſe of To more the os 
en (). the chin. the os hyoldes. hyoldes forwards 
or upwards, 
6. Genie» From the inſide of Into the tongue To move the 
%%, the chin, — baſis of the os tongue In various 
yoides, directions. 
6, Hyo-gly/- From the — ba. Ft the tongue To draw the 
fut . ſis, and 57 — dix of aterally, tongue down- 
the os hyoides, wards and In- 


Art, 106, MUSCLES rute NN. run OS HYOIDES 


wards, 
5. Lineal,: Laterally from the Thtotheextremity To ſhotten the 
root of the tongue. of the tongue. tongue, — draw 
ACRWArus; 
. 80% From the ft lold pro- Into the fide of To move the 
giant, eels, and 1 the 2 from rr 
alſo from a ligament the rout to near and to one cle. 
that extends from its tip, 
thence to the atigle 
bf the lower Jaw, 
9. %%. From thebaſis of the Inte the fide of To raiſe the thy: 
* lol procefs, the pharynx and * cartilage and 
i ſterlor * of pharynx aid ke: 
hs Lye cart]: wiſe to dilate the 


ter 
16, Hun From near the boy var he femlly: To dilate and 
flexi patent part of the Kyfta- nay edge of the 6s draw the yelum 
al au tube, anch from palatl Aa e ve- obliquely down- 
(he inan proceſs ſüm Ven lum wards, 
+ the 65 (phenoldes, A 
i, Lee From op membra- nta ih whim i ull the ve- 
all, jos part of the Bu: pendiiliy atl, lm ackwards, 
chan tub 17 0 t 
hb vb ol e by 
petroſu f 


— 
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Art. 14 MUSOLES $1+varss — or ** 


E Kr 


e vie 114. „ 
ves 


— 1. is 8 
—_L 10 oh Ts 85 hath 


al | Ly the ve: 
ehſuſum pales 
0 
of th 8 V+ 
2 1 m near the one Inta the * 2 ralſe the 
of 1 tongue N at Inge 44 
ear the by and the velim tw. 
— park of the wards It (1,) 


A/ From the end of the Intotheontromit To ſhort 
L.  fiturethat unites the of the uvula, f uvula, l- 
oſſu tl, it t forwards 
upwards, 
Art, 16. MUSCLES at Thx BACK PART or 14s PHARYNY, 


1. Conflrie- From the eunelform Into the middle of To move thephy, 
tor pharyn« proceſs of the ocel- the pharyux, nx Vpwards and 
git ſuperior, pital bonez the pte- rwards, and 10 
rygoid proceſs of the compreſs dis up, 
os ſphenoldes, and per part, 
from each jaw -near 
the laſt dens molarls 


3. Confiries ' DM the horn and Into the middle To draw the & 
tor pharys 4 of the os of the proceſſus hyvides and ply, 


git 2 oldes, and from cunelformisofthe rynx upwir 

(L), the ligament that veelpital bone, and to com 4 
unites it with the about its middle the latter, 
thyroid cartilage, and — * 


3. Conflrie» From the cricold 2 the "middle To compreſs part 
2 pharyn- — thyrold cartl- has the pharynx. of the pharyi, 


17 inferior lages, 


(u 
ö Art. 13. MUSCLES anovr tux GLOTTIS, 


1 ite. ary- From the fide of the Into the baſis of To open the get. 
tencidens; cricold cartilage. ——— car- tis, 
latrra/it, tilage lateral! ly 
aCrre-arys From the cricoid lag the baſis of To open the glot 
tanoidins cartilage poſteriorly, 2 we he oh tle, 
patient, tilage poſteriorly, 
3. A te- From the baſis of Near the extre- To draw the part 
noidrn; one of the arytenold mity of the other it is connected 
oblignn;, cartilages, - qa cart] —— towardseach 
ther, 
4. Argte« From one of the ary- 1% the otherary- To ſliut the glot, 
nid twnold cartilages twhold cartilage tis, 
vu 1 laterall * 
He- From the poſterior Into the aryte- To draw the oy. 
4 and 1 of the noid cartilage, — cartilage 
den, thyroid cartilage, Fwards, 
6, Ae From the upper part Into the fide of 105 move the epi. 
epighettident of the arytienold the epiglottls, glottis outwards 
cartilage laterally, 
e. From the thyroid into the fide of To pull the el: 
. cartilage, the epiglottls, lottls l 
ona 


Art. 14 MUSCLES „r Tu FORK FART o run NICK, 
£4048 #0 Ab VERTE 


|, Net From the anterior Ante the fore part o bend he het 
rapitis th: a of me of the Mo gy forwards, 
5e mar Wanverſs procefſy N roceſy of 

er. of the five luwermoſt beelpltls, 

FO Tg, thu har " a the 0 
%. Rey m the anterior Near 0 the | 
705/11 K Jy part of th 1 Feta e 
vey cervie 1 50 
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ANATOMY, 


__ teßz 6 oh Fft ber 14 1 
* wt th 32 al RL... Tg Fate on 


i 
1 5 — 


ſſe ag We BA port 
705 2 
i ol ns 


the anterior extre- 
mitles of the tranſ- 
verſe proceſſes of the 
6th, g h, 4th, and ad 
cervical vertebrw. 


Art, g. MUSCLES at ths FORE PART of Tu ABDOMEN, 


1, OH From the lower edges Into the linea al To compreſs and 
of the eight infer om ba (y), ofſa publs ſupport the viſ- 


pin ta 


am the 


: f 'ribs, near thelr car- (d.), and ſpine of cers, aſſiſt In eva- 
tllages. the lum (u). cuat "g the feces 

and urine, draw 

a downtheribs,and 

bend the trunk 


forwards, or ob. 
liquely to one ſide, 
1. Oblig.n From the ſpinous Into the cartilages To atliſt the obll. 


inn proceſs of the three of all the falſeribs quus externus. 
owermoſt lumbar — alba (4) and \ 
vertebra, the back fore part of the 

part of the os ſu- publs, 
erum, the ſpine of 


the Illum, and back 
= -- of — 
Igament (r.) 

3. Tran/+ From the cartilages Into the linea al- To compreſs the 
wall, of the ſeven inferior ba and cartilago abdominal viſ. 
ribs; the tranſverſe enſiformis, cert, 

ceſſes of the laſt 
orſal, and four up- 
r lumbar verte- 
rw; the Inner part 
of Falloplus“ 18 
ment and the ſpine 
of the Illum. 


4 Ream From the upper ode Intothe cartilages To _ the 
an of the 


«bon inis. of Ir * of * A 6th y N 
m ubls _=_ ribs, and abdomen, and to 
DER the — 0 the bend the trunk 


* o enſifor- forwards, 


ft. Pan From the anterior page lined al. Toaffift the lower 
4% v). 2 upper part of ba and inner edge portion ofthe tec 
the pu of the rectus, com. tus, 
monly about two 
inches above the 


pub 90 


0 When both ITT the neck Is drawn direftly forwards, 
The linea alba is that tendonous expanſion which reaches 
from the efrtilage enfiformls to the os publs. ft Is formed by the 
Interlacement of the tendonous flbres of the oblique and tranſverſe 
muſt les, and on this 3 ume anatomifts have confldered thefe 
6 three aan muſt 
u) A little above * wor the tendonous fibres of this muſtle 
ſeparate from each other; fo ge to form an 6 pening ealle« he " ] 
of the obliquus externyus, and commonly, tho I \mproperly 
Mt of the abdominal muſeles, theye belng ys Teh gerte thier 
le tranfyerſalls. or obliquus Interns: This ring in the 
1 Wa 1 the ſpermatſe veſſpls, an Nh female 1 


f\bleft ü 
We gh) 1 0 10 1 Ul. 
bhp rior aig u 1 ee My Wan 
thus forms 
others 
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1 th wh id denon us 
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160 is K Mit 1 kh 
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tune 1 der, ** e iter er en t 
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Art. 10, MUSOLES 4+ ##s FORE PART er #48 FHORAK, 


4 From the earvilagl: nig the upper Ft þ draw the 
Ag oye ones 10 I 440 inner af Mee ar 0 
| 8 Vis 64 Humer w), I 
1 0 % un 8: | 
the e Ik 


2 8 170 R e ith the mee Ta mave the 18+ 


rr park of 


rtage af the £la+ vicls forwards 


1 8116 a, 
and ta allift f 


ite firit y 

* From pper Into t the caracald Ta mave the (cus 

winer(x), — r of t oy 1 4th, proceſyot the ſea pula forwardsand 
h ribs, als. ownwards, or ta 


elevate the ribs, 
: Serratns From the eight ſu- Into the baſls of To bring the fes - 
%%% perior ribs, the ſcapula, pula forwards, 


_ MUSCLES YHAT CONCUR IN FORMING Thy '(THORAX, 
1. E 

phragma(y) 

5 — From the tranſverſe Into the upper To move the ribs 
reflarum, proceſſes of the laſt fide of ench rib, upwards and out- 
cervical, and theele- near Its tuberoſity wards, 

ven upper dorſal 

vertebrw, | 

From the lower edge Into the ſuperior To elevate the 


Iuterteſ. 
ge ofeach lower ribs, 
* 


tales externs of euch upper rib, 


„ Intere 
X — 


4). 

* Sterne» From the cartilago Into the cnrtiloges To deproſi the 
ca (n), enſiformiy, and low. of the ad, 4d, 1th, cartilages of the 
er and middle part yth, and 6th ribs, rlbs, 

of the ſternum, 


Art, 18, MUSCLES ar run BACK PART ory tux NECK 
ab TRUNK. 
t Trapreln From the middle of Into the poſterior To move the ſca« 
e),orcuculs the os occipitly, and half of the clavi- pula, 
[7p the ſpinous proceſſes cle, part "af the 
of the * Inferior acromlon,and the 
cervical, and of all ſpine of the ſea- 
the dorſal vertebrw pula, 


2. Nen hu the ſpinous Inte the baſis of To move the ſea- 


dew (). proceſſes of thethree the ſcapula. — + "I and 
owermoſt cervical chwards, 
and of all the dorſal 
vertebrie 
(Nas, From part of the Into the os hu- To draw the os 


uy the os Illum, mer, at the Inner humer| down⸗ 
e ſpinous proceſſes edge of the groove wards ond backs 

of the os luctum and for lodging the wards, and to roll 
lumbar vertebre, lofig head of the It upon its anale, 
and of f of e \ght biceps muſele, 
of the dorſal ve 
bre alſo from the 
4 luferſor falſe ribs 
near thelr cartilages, 


from thelr arifing by a number of kendinous or fleſhy Tigitations, 
reſembling the teeth of es (aw (re { 
(+) For e deſeription of the dlaphragn, fee Part IV. Rect. TY 
(a) The origin, lnfertion, ayd uſt of the Internal Intercoftals 
are fimilar to thoſe of the external. The reader, however, will be 
leafed ts obferve, that the Iftereoſtales extern! gecupy the (paces 
— the ruhe only from the fpine t9 thelr eartilages: from thene 


# to the (ternviny there beling only a thin membrane, which 1s pres 


over the en liters and that the latter, on the canrgre, 
extend on A the flernum to the We. at each rh, The fibre 
of the wg a WN 5 vely fu Wards thalk of the * 


que Wards, Phil differewer In the direftion of oe 

Rpt nl ned 5 N N {6 tl 1 10 hg fy dlFeren 

' 0 . 7 05 rcoſtaſs, In Tae prye to e ny 
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ANATOMY. 


Name. Origin. Infertion, Ut, 
4. Serratns From MC nous —— n Nr To — 4 ils ribs 
+ +a roce e two he three outw owns 
* — dorſal, ＋. . lowermoſt wa * back · 
nd of three of the ribs near their 
umbar vertebre; artils yes 
 Levater From the tranſverſe int he upper wh ſen+ 


\ ruceſſes of the four — le 1 the ca. — — sand 


up a verte 
6. Cut From the lower — 5 the — 3d, 22 * the 


A Wyſs of 0h : 0 2 m and 4t "Hibs 
thi e611,tHhe ſpindus pro. 
ceſs of the enen 

cervical vertebre; 

and of the two ſupe⸗ 
| lor dorſal vertebre. 
„ ee From ite ſpinous thts the krank. To move the head 
Gr) procefiis of the fol verſe procefibs of backwards: 

of five 1 0 the two firſt cer: 


verjebre gt A vieal vertehre 

and of the Jower- II an U 
oft cervical verte- wen of the 
F#, FACE 


Li wit fol! * 


10 wa I 4 N Tn as beets T6 Tete 15 head 


ba, e the 


chr vith 


ory 5 12 e 15 tüte the Walteld Tor 


e vt this Nee bur 
Arfal Ertl Hy, t 


vive 
Hh {hs hen 


WF or f heh 
gut ip 142 


18. Bay e pho pi mn the os Bet): 8 T6 hind the 


ts w It 


Mo Ys: the * 

be Fr VEFFER FR 7% 

AlN ver: | 12 the ge get}: * 10 Mi iets 
pi he fehr Bf | 2 maſgr 


1 Fram the I fee but "oy Ay geb: len the head 


t 125 17 fk ll hagkwartls. 
y 
155 1 "th = Inta the nf Ta draw the face 


on — raceſs at the ſecun . proceſs tawards the ſhayl- 
thts ervical vertebra, the cervical der, and ta mave 
verte a4 the 1 vertehra 


0 th ge TECONA, 
14. $acre+ From the back part Into the lower a drow the ribs 
lumbatit(t), of the os ſacrum, edge of each rib, 44 oy hbgu 

ine of the Ilium, the body upon its 


nous proceſſes, axle, afliſt ln erect. 
and roots of the Ing the trunk, and 
tranſverſe proceſſes turn the neck 
of the vertebra of — vi or to 
the loins, 


tg. Longii- The fame as that of Into the tranſ= To! ſtretch the ver 
mu dbx) the ſacro-lumbalis, verſe proceſſes of tebrw of the back, 
the dorſal verte- and keep the 
brw. trunk ere, 
6. $pinali; From the ſpinous Into the ſpinous To extend the 
4. proceſſes of the up- proceſſes of the vertebr@, 
rmoſt lumbar and nine ſuperiordor. 
2 wermoſt dorſal fal vertebrw. 
vertebra 
17 Semi-ſpi- From the tranſverſe Into the ſpinous To extend the 
nals derfi, proceſſes of the th, proceſſes of the ſpine obliquely 
dh, gth, and roth four uppermoſt backwards, 


(r) According to ſome writers, this muſcle has gotten its name 
from its reſemblance to the ſpleen ; others derive it from Jplenium ſplint, 

(o) So named on account of its complicated ſtricture. 

(n) So named from its _— from the neck ( and its in- 


ſertion into the maſtoid proceſs, 
(1) Several thin faſciculi of fleſhy fibres ariſe from the lower ribs, 
an 


terminate in the inner ſide of this muſcle. Steno names them 


muſeuli ad ſacro lumbalem acceſſorii, The ſacro lumbalis likewiſe ſends 
off a fleſhy ſlip from its upper part, which by Douglas and Albinus 
is deſcribed as a diſtin muſcle, under the name of cerwicalis dejeen- 
on W has very properly conſidered it as a part of the ſacro- 

um $ 

(x) At the upper part of this muſcle a broad thin layer of fleſhy 

fibres is found kong g, and intimately-adhering to it. This pri 
tion, which is 17 ot Albinus under the name of tranſverſati; 
&: ma erly be conſidered as ati appendage to the 
ongiffimus A. | Ariſe from the tranſverſe proceſſes of the five 
or ſix ſuperior dorfa) vertebrit; and is —.— into the tratiſverſe 
_ of f e ix inferlor cervice) verte $ bf this 
uu = may 576 0 28 move a bs bas 


E vr gethe up pack wa 


; eral have 
Ons. Me. ie e bar he tne 
— l elty inte this part of inpology 


fav tare the Be wal: | Api e be ts in cog the low ** 


Name. Origin. Infertion. 
| - vertebrw of the dorſal, and low 
back. moſt of the cervl. 
vertebrw. 


16. From the 64 
%% Nins Iitin, nd ery? 
(Ly), - tranſverſe proceſſes inbur, 
of the lumbar verte= © ky 4 4 k nl. of 
bre, tranſverſe ch. vle 
ceſſes of the dorſal, 
ad four of the ver- 
. el vertebrw. 
10 frm obs From the tranſverſe Into the fplnovs To firetch 4, 
vais coil. A of the five proceſits of the nee obllqic 
or fi Nan ſt dor — 3 1405 I. backwatil, 
6 


— the ak bn e 


ward 
er. Oh fl ith or 


U 
0 
26. a From the tranfverfs inte * upper To move the herz 
(v4): oe elſes of the five and Guter rt of ei bf 
Aferoreervieal ver: the 11 lb. 618 fide. 


hy. mou Fils, 
$1; Meer 1 1 U . We the 155 % diaw the ſhi 
ſpinal (n) of each 6 "m 0 each Of aus procetlhsig 
aus provefibs of 99 M 0 K Wards each ashen, 
x rea rervical geſſps A. 
46d tel WP, bh Rümve, 
10, her- From the upper part Thin the Wider Tn rage the 
* fo a- of wh of Unt. part of each bf the tranſverſe pro. 
verſe provefits of the e r- beſſps . 
vertehrm. bs of the verte- each other. 
ti above; 


At, bs 1s ANTERIOg oak LA SAR tc 


1 West, From the fides ad tits the Brit 6 
h e 2 hits th. the bt T6 behithe hy 


the u 1100 het ſon 
mbar VEFERBHALAHE i 10 A k the 
MEHR BY 9 Unt: 
dne Ms 8414 
2: Be From ih the poder an 01 A 1 0 00 Bend the thi 
3 HAM VEr1% 115 tees Flo aw farwards: 
pt thr 0 Web 
100 il the lymhal ing: 


4 Ffarw in- by a 15 ang lip, In eammag with To gſſiſt the play 
ter. aw Fe | edge the pings agnus, Magn! 


the 
. th one dar Int ſuppart the 
# Trop lune wi of the al ine o = * procli 12 - draw 
14 . illum, the > ur up 8 ito one (ide, 
moſt lumbar 
2 ee 
edge of the laſt 
rib,and the fide of 
the lowermoſt 
dorſal vertebra, 
Cc From the poſterior Into the lower To draw the & 
and Inner edge of part of the os ſa» coce gle forwank 
the ſpine of the II- erum, and almoſt and inwards (4), 
chlum. the whole length 
| of the ov coceygis 
latterally, 


Art. ao. MUSCLES ow Tyr SCAPULA Av UPPER PART 
or run OS HUMERI. 


1. Deltoidis From the clavicle, Into the anterior To raiſe the arm, 
(s) proceſſus acromion, and middle part 
and ſpine of the ſca- of the os humeri, 


pula, 


multifian ſpine, he has very p _—_— include thoſe Dortions of mul. 
cular intermixed{with tendonous fibres, ſituated cloſe to the back 
part of the ſpine, and which are defcribed by Douglas under the 
names of /ranſverſales colli, dr, & lumborum. 

(u) The ancients gave it this name from its reſemblance to an 
irregular triangle (exam), It conſiſts of three fleſhy portions 
The anterior one affords a paſſage to the axillary artery, and be. 
tween this and the middle portion we find the nerves go ng to the 
upper extremities. The middle is in part covered by the poſterior 
72955 which is the longeſt and thinneſt of the three, 

n the generality of anatomical books we find theſe muſcles 
aided into inter ſpinale: cervicit, dr, and lumborum, but we do not 
find 1 — * 5— either , Ay 4 My or ng 

(6 e muſcles are to und only in the ck. and loins; 
what have been defcribed as the Aal n being rather 


| {mall tendons than muſcles. 


ub, on acco tuation at the anterior 
tt ot the 


1 e following pair UP OE ING derive 15 name of 
8 ) 86 cal i" eve Fad which is that bf i 


lar ſquare: 
is thulele qv =o thoſe Trike 


e 10 the p 6 wo, 


8 Ls 


ANATOMY. 


Infertion Uſe. 
& Into « 1 tube. To raiſe the arm. 
"of roſity at the h 


in, 


Orig 
r r 
hy gabe of the os RW 


4 * 1 
fs and Into the u 
2 Hine . Kabale "1 Lf I's 
Inferior — he tbe 
1 55 e ſcapula. a of the tu 
v 
aferior Into AW rid 3 Ty 2 in the 


From th and A — inner fide of Forts Motion 
col of the feaptila. t ty the ee forms of the m. 
for 


To roll the v _ 


mer! outwa 


To ain the infra 


4 Tere! . F «+ ſpinatus; 


„ (7 ev 


9 


From the, 
For 


155 Aferſor part rome wal 
ste of the 


apula. hergfity at the 
— the 68 Hu 


Ears: From the earacald Ins the middle To roll the ann 
14 * of the fea: . mw fide of wil and up 
jo \ the 9s mer, Wars, 
Art 844 MUBELRS ow ths OS RUR! 
two heads, " Jie the tuherof- T6 bend the fore- 
. 8 


* the prog 1 at the \\yper arm. 
100 \theather end of the rants; 


r long head; from 
ev per and güte 
got 0 


fte fliz pe 4 \ e Ty roy the arm 
wy wt ing 


in held: 


Tk 8 Nil tübe⸗ T4 WAR ein 
re. 


tollth at the ore lg the 
| buf His tors; 
reefs of 


2. fy th 17 the i lu. üppe 
ug 001 0 tet 1185 


ond, meg "my 
1 MK te 
am the 90 [1 


MET, 
at nh 


Art, ss, MUSCLES ov 14s FORE ARM, 


eee near thr Jl ing he yn 
d uͤpwarde 


let 


rn. „ an 


Fe 
e þ th bid 6 wk 
eltyitles; 


Ts extend the 
rerum 


f the oy humerl, a proceſi 1 
ittle above Its guter 
candyle, 
1 Fete Immediately below Into the u n To. extend the 
wp radia» the origin of the ſu- part of the meta= wriſt, 
lu , pinator longus, Cal bans of the 


fore-finger 

„ Frtegſte From the outer and Into the upper To afliſt the ex- 
torpl raves lower part of the out- part of the meta» tenſor longus. 
lit evi, er condyle of the os carpal bone of the 

humerl, and the up- middle finger, 

— 9 a wer 
4. Fxtwnfor From the outer con» Into the back part To extend the fin- 
#zinmmm dyle of the os hu» of all the bones of gers, | 
wut, merl, the four fingers, 
(+ * From the outer con- Into the bones of To extend the lit. 
— 8 of the os hu» the little finger, tle finger, 
/. Merl, 
b, Exieufor From the outer con» Into the metacar- To afliſt In ex- 
tri was dyle of the os hu» pal bone of the tending the wriſt, 
mh, merl, tele finger, 

. ect, From the outer con» Into the outer To extend 

(1), (le of the os hu- edge of the ulna, fore-arm, 
8 Fixer From the inner con- Into the os plſi- To afliſt in bend. 
api alas. dvle of the os hu- forme, ing the hand, 
Fla, merl, and anterior 

edge of the olec ra- 

non (w). 
9. Palnaris From the inner con- Into the internal To bend the hand 
lngur, dyle of the os hu- annular ligament, 


the 


Nawe. Origin, Iſertion. Un, 
11 note From the guter con- Tuto the anterlor To roll the hand 
radii brei. —— of the os hu. and convex edge in warde, 
rh and coronold of the radivg, hear | 


eſs — the ulng, Its wiſchchle. 
be tom the Iuner cen. Tits the kreond 100 bend the 
mi! 1 b of the os Hume bone of each An. — Joint of t . 
„ch inner edge oft the ger fingers, 
5 vid _ of 

e Ulna, and u 
d anterior vat of 

ik radllus, 


Prov the outer en- Ante the anterior, To toll the radiys 
pie of the 6s hume⸗ une; Ald uf — butwarchs, 
" and poſterlor ur- part of the kü 
de and outer eilte 
gf the Ulna; 
i 4 M44 bees, the Middle and . 7 re tendons Fo ftretch the Hf 
partof the Ulna; 


elne ion: ic the 68 tape: bane ofthe thumb 
4 Interatibeys 1 unn ang! F OUIWArds, 
ment, and Fadl\ e 61 ant 


is Exronftr am the back part This the enimves Ty yyend the sp. 
wier pet Bf the Way wi ine part of the fkennd rant bane of the 
Fin yk god ligament bane oft huh huh 70 


* Fac ws 

if Kan 0 the hack of a hone 6 165 hah 

major pet the u * i have 6 | ij un ab Mig 

Fri, raus e ament th un , wartls 

iy Tadirator | rol fade uf 0 We yh put ths 
the Ulna, Halls of fore-fliiget; 


% Pas rm the en pi iy , i Ty bend hs lf 
Putt vp hut et a i 0 oo oe 6 11 
„1. nere Aus . 143 701 the Af: 


NN: Fa wn Meurer i tothe 


nn 
10 une bein the | 090 by tg the Fadink Fe fell the ragiy 
* ee 6 0 =_ IB sts 8: (ANA "="? " 


che (8 g lt 14 
FE a e 0 
8 Hahn 


Aft: 44: MUSPLES as 3ys HAND. 
1, Sambri: Fram the tendans of Jig the tenlgns Ta bend the fir 
6% (4) the perigrans. af the eg e li ang bv enten fy 


warn £ammul- "wa laſt jainiy of 
the finge!s (4)- 


nh the guter move the 


2, Ader From the fare part 11 


. trum the 


bree 0 We nal ainu— ld e af the ſegand 
60 lar ligament, os fe boneafthethumb fingers, 
pho be, and one of near its yoot, 
tendons of the 
N longus pol- 
eis. 
$+ Opponent From the Inner and Into the firſt bone To move the 
pellieits anterior part of the of the thumb, thumb lawards, 
Internal annular 11 and to turn It up- 
ament, and from on Its axis, 
the 08 {caphoides, 


Fixer From the ds trapesol - Into the off ſeſu- To bend the ſe. 
rewi poll des, Internal annular moſdea and fe- cond Hh of the 
05. gament, o magnum cond bone of the thum 

and os unciforme thumb, 
6. Addudter From the metacarpal Into the baſis of To move the 
Ali. bone of the middle the ſecond bone thumb towards 
finger, of the thumb, the fingers 
6. Abduder From the Inner fide Into the firſt bone To move the fore 
indicis,, ofthefirſtboneofthe of the fore finger finger towards the 
thumb, and from the poſteriorly, thumb, 
os trapea lum. 
Palmari: From the internal Into the os piſi- To contract the 
rev. annular ligament, forme, and the palm of the hand, 
and aponeuroſis pal- ſkin covering the 
maris, 8 minimi 
git > 
8. Abdufter From the internal Into the fide of To draw the lit- 
minimi digi- annular ligament the firſt bone of tle finger from the 
ti. and os piſiforme, the little finger. reſt, 
9. Fuer From the os unci- Into the firſt bone To bend the lit- 


meri. and aponeuroſis parvn mi- forme and internal of the little finger tle finger, 
Imaris (x). nimi digiti, annular ligament. 
10. For From the inner con- Into the metacar- To bend the hand | 10 Adder From the os unci- Into the metacar- To move that 
On radia- dyle of the os hu- pal bone of the metac forme and internal bone of the bone towards the 
meri. | b finger. * minimi giti annular ligament. ttle finger. reſt. 
a This and the followin r are called en from their being | tint from this apoticuroſis: and it now and then happens, that as 
wry, oy round ſhape don why 10 — 32 ongus is to be found, whereas this expanſlo 1 never deff - 
91 his muſcle afords a paſſkgh to thb muſeulo- cutanevus nerve. 
by called From ſtu, fe. 12 This miiſcle is named po on account of the four ten⸗ 
A " I. origins of this muſcle we find the ulnor⸗ 20 n N it — —q_ tg perforated by thoſe of another 
le 
wn iy anthony marks is 4 1 1 m - Fs 6 +) bY hte A froth wer being mapedl fotrnewhat like the limbri- 
o ave Il | 
4.4 4 rode AL eee al mn Nl, 2 ja Tee oy , ei. 1285 je Poe the rf fr who be Fas the ber . 
a gf wars lon mu elt eiten len 
liſtfted wholly inte the annular 1 iy or? Np Ke i the cee * * 


ANATOMY, 


Name. Origin Inſertion, Up, . 
11 Intereſt} Situated between the Into the roots of To eutend the fin- 


interns, metacarpal bones, the fingers, — and move 
em towards the 
: thumb (3). 
1% Intereſt —_— the * roots of = . — 
onternl, metacar nes on ngers, ers; but 
the back of the hand, * Art 450 the 
middle finger in- 
: wards, the ſecond 
draws 8 
and the th! 
draws the ring fin- 
ger inwards 


Art 24. MUSCLES art Tu BACK PART, or 1#x PELVIS, 
a UPPER PART or Ttxz THIGH, 


1. Ohe From theſpine of the Into the upper To extend the 
(e) maxi» ilium, poſterior ſa- part of the %a thigh and draw it 


mu, cro-iſchiatic liga - aſpere of the os outwards, 
ments, os ſacrum,and femoris, 
os coccygis. 


8. Glutex: From the ſpine and Into the outer To draw the thigh 
medi. ſuperior furface of and back part of outwards and n 
the ilium, the great trochan- little backwards, 
ter of the os fe- and when it is 
| moris, 
3 Clutew From the outer ſur- Into the upper To alliſt the for- 
minimum, face of the ilium and and anterior part mer. 
the border of its of the great tro- 
great niche, chanter | 
4: Pyrifors From the anterior Into a cavity at To roll the thigh 
mi; (b). part of the os fa- the root of the outwards, 
erum. trochanter major. 
«+ Gemini By two portions, one Into the ſame ca- To roll the thigh 
1) from the outer fur- vity as the pyri- outwards, an 
face of the ſpine of forms, likewiſe to con- 
the iſchium ; the o- fne the tendon of 
ther from the tube- the obturator in- 
roſity of the iſchium ternus, when the 
and poſterior ſuc ro- latter is In action. 
Iſchiatic ligament. 
6 Oltarater From the ſuperlor Into the fame ca. To roll the thigh 
iar halfofthe Inner bor vity with the for- outwards, 
der of the foramen mer, a 
thyroldeun, 
7 — From the tuberofity Into a ridge be. To move the 
t fimorii of the Nehbum, tween the tro. thigh outwards, 
; chanter major and 
trochanter mor. 


Art g. MUBCLES own 14s THIGH (6), 


ti M 
Mere y 4 from the tuberoſity and back park © 
Mn of the Vellum, the the fAlbula (4), 
other from the lines 
aſpers near the in- 
ſertion of the gliitw« 
us maxim. | 
8. F. e- From the tuberofity Into the upper To bend and 
diner ofthe Iſchium, and Inner part of draw the leg In- 


the tibla, wartls, 
— u From the tuberoſity Into the upper & To bend the leg. 
wor (1) of the Iſchivuimn, back part of the 
head of the tibia, 
T war From the ſuperior Into the inner fide Toftretch the (af. 
gina ſows nnd anterior fplnous of the faſcla lata, cla, 
an proceſs of the Illum, 22 covers the 

outſſae 


thigh, 
. Larter From the ſuperior Into the upper To bend the leg 
and anterior (plnous and inner part of Inwards (x). 
proceſk of the illum, the tibla, 


bended, to roll it 


By two handsy one Into whe \pper To bend the leg. 


1 .— By don I — 50 T — 
5 two tendons} one Into u 0 
from the anterlorand and fore part” of . 
Inferlor ſplnous pro- the patella, 
ceſs of the [lum the 
other from the 
rlor edge of the eo · 


poſte- — 
K 
tylold cavity, 
7. Graritis, From the — ins the — To bend the % 


op — wo oo / * 
ne From the anterior To the upper and To extend 
TY ). and lower part of the outer a the * 
* trochanter, and patella, 
the outer edge of the 
linea aſpera, 
9. Valar s- From the inner edge Into the upper Toextend the | 
trau. of the linea aſpera, and inner part of 1 
beginnt between the the patella, 
fore-part of the bs fe. ' 
moris and the root of 
the leſſer trochanter. 


10 Crarex: From the outer und Into the upper To extend th. eg 


(N). anterior part of the ng of the patel- 
leſſer trochanter a, 
tt, Pech. From the anterior Into the upper Todraw the tg 
alin, edge of the os pubis, and fore-pprt of inwards, up ar, 
or pectinis, as it is the linea aſpera, and to roll ital. 
ſometimes called, tle outward, 
12. Addn» From the upper and Near the middle) 
tor lenge: fore part of the os and back part of 
femorir (N) =_ the linea aſpera. | To dias «4 
1. At- From the fore part Into the inner thigh jnwary, 
tor vi of the ramus of the and upper part of upwards, ang n 
mori, os pubis, the linea aſpera, | roll it a lie 
14. Ane - From the lower and Into the whole | outwards, 
tor magnet fore part of the ra- length of the linea 
% mus of the os pubis, aſpera . 
t 5 Obtwra- From part of tle ob. Into the os femo- To movethethic\ 
tor externar turntof ligamentand ris near the root outwards in 
the inner half of the of the great tro- obliquedirc9/1, 


elreumferenceol the chanter, and likewi © 

foramen thyroide« | dend and dias i 

um. inwards. 
Art.a6, MUSCLES en tur LEG, 


1 Gafrorres Nys heads: 1 from the By ea great round fo extend the 
win(v) wx Inner condy le, the o- tendon, common foot, 
LILLE tht from the outf eon- to this and the 
dyleoftheos femorts, following muſtele, 
| Gaflrors: ly two heads one By a large tendon To extend (hs 
ww (bv) in from the back part (the . h foot, 
OT of the head of the common to this 
Abvla,theother from & the former mul 
the upper and back ele;lito the lower 
part of the Abla, and back part of 
the os valcls. 
Paste From the upper and Inta the Inflde of To affift iu «+ 
Q) poſterior part of the the back part of tending the foot 
bunter condyle of the the os calcls, 
os femoris, 


4. Pele, From the outer con- Into the upper & To affift in len. 
(a): dyle of the thigh. Inner part of the Ing the ley and 
tibla, rolling It wah. 
Flever From the upper and By four tendons, To bend the lac 
1 l Inner part of the ti. which, aſter pafle Joint of the dos. 
trim felt bla, Ing through the 
"Or rforations In 
loſe of the flexor 
_ Uigltorum brevis, 
' are Inſerted Into 
the laſt bone of all 


the toes, except 
the great toe. 


2 


— 


(n) The third interoſſpus Internus (for there are four of the ex- 
tern and three of the 5 the reſt in drawing the 
middle finger from the thumb. 

8 From yauree, nates (p) go named from iti E ſhape. 

) The two portions of this muſcle having been deſcribed as two 

diſtin muſcles by ſome anatomiſts, have occaſioned It to be named 

— 555 tendon of the obturator internus runs between theſe 
wo ons 

(! This muſcle is not of the ſquare ſhape its name would ſeem 
to indicate. 

(6) The muſcles of the leg and thigh are covered by a broad ten- 
donous membrane called ie late, that ſurrounds them in the 
manner of a ſheath, It Is ſent off from the tendons of the glutel 
and other muſcles, and dipping down between the muſcles it covers, 
adherey to the linea aſpera, and ſpreading over the joint of the knee, 

N diſappears on the leg. It is thickeſt on the inſide of the 


1) The tendon of this muſcle forms the outer han- ria. 
(1) So named on account of its origin, which la by a broad flat 
tendon . * * 
(*) elius was the w ve this the name of /artorins, oi 
the 5 0 muſcle, from its uſe in crolling the logde 1/4..." e 
(4 The vaſtus externus, vaſtus internus, and cruravs, are ſo in · 


0 2 This muſcle, about the midflle of the oy wi 
ma 
called 


timately connected with each other, that ſome anatomiſts have bee! 
ous to conſider them as u triceps, or flngle muſcle with thut 
ends, 

(u) Under the crurwus we ſometimes meet with two ſmall mu. 
cles, to which Albinus has given the name of /ab-crnrei, The) 
terminate on each fide of the patella, and prevent the capſular . 
ment from being pinched, hen they are wanting, which is ver 
often the caſe, ſome of the fibres of the cruraus are found adhering 
to the capſula, : 

(*) This and the two following muſcles have been uſually, bit 
improperly, conſidered as forming a ſingle muſcle with three head 
and on that account named mricepr femert:. 

0) Fagan: ure, the calf of the leg | 

0 is muſcle is by ſome anatomiſts named ſolewsy on accu 
of its being ſhaped like the ſole-fiſh, | 

( This muſcle has gotten the name of planterir, from its bei"! 
ſuppo to furniſh the aponeuroſis that covern the fole of the o 
but it does not in the leaſt contribute to the formation of that 


nous expanſion, | 
o called on account of its ſituation at the hat (pops) ** 


which, from its pots ke been deſcribed 


— ; y Sylviuy, is uſually 
carne ]acont F 
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ANATOMY. 


Origin, I nſe rtion. Uſe, 


3%, From the back part Into the inner and To move the 
195 2 — outer edge of the upper part of the foot inwards, 
Hf *  tibia,&likewiſefrom os naviculareand 

the inte roſſeous liga- ſide of the os cu- 
ment and adjacent neiforme medi- 
part of the fibula, um, 
g. Perenem From the outer fide Into the metatar- To move the 
In . of the head of the ti- ſal bone of the foot outwards» 
"gu bin, and alſo from the great toe, 
uppet, anterior, 
outer part of the pe- 
ne Or fibula, to 
which it adheres for 
a conſiderable way 
down. * . 
From the outer and Into the metatar- To aſſiſt the la 
* fore-part of the fibu- fal bone of the deſcribed muſ- 
la, little toe, cle, 
# From the upper, out- By four tendons To extend the 
oy ef and forepartofthe Into the firſt joint toes, 
oe ped tibla, Inte röſſpous II- of the ſmaller 
gament, and inner toes: 
edge of the fibula, 
From the fore-part of Into the metatar- To bend the 
— the lower half 101 the ſal bone of the t- foot, 
bula, and from the tle toe, 
nteroſeousllgament, 
ib From the upper and Into the os eunel- To bend the 
22 ſote · part of 12 tbla, forme Internum. foot, 


„ Ke From the T and Into the convex To extend the 


% % fore part of the bla, ſurface of the great toe, 
2 n 23 the great , 
9e. 


Art, / MUSCLES os 11s FOOT, 


rien From the upper and By 4 tendons; + To extend the 
7 ae the ofwtich Joins the toes, 
16 jedi os calls, tyndon of the en- 
ternus longus pol. 
Hels and the other 
the tendons of 
the extenſor digl. 
torum longus. 


\ Flewir From the lower part By four tendons, To bend the 
brewl 4. of the os calels, * 1 ions — af. * of 
lam pedits ording a paſſage the toes, 

tothoſfofi 1 

or 2 are In- 
ſerted into the 2d 

halanx ofeach of 
the ſmall toes, 


J. Abdufter From the inner and Into the firſt joint To move the 
/llicizpedin, lower part of the os of the great toe, great toe from 
calcis, the other toes, 
4 Abdutter From the outer tu» Into the outer Jo draw the 
minimi digi- bercle of the os cal- fide of the firſt little toe out- 
tt cis,the root of the me · joint of the little wards, 
tatarſal bone of the toe, 
little toe, and alſo 
from the aponeuroſis 
plantaris. 
g. Lumbri- From the tendons of Into the tendi- To draw the 
cales pedes, the flexor longus di- nous expanſion at toes inwards, 
gitorum pedis. the upper part of 
the toes. 
6. Flexor From the inferior & By two tendons To bend the 
brevic polli= anterior part of the into the firſt joint firſt joint of the 
e edu. os calcis, and alſo of the great toe. great toe. 
from the inferior part 
of the os cunciforme 
externum, 
7. Auducor From near the roots Into the outer os To draw the 
ſellicis edis of the metatarſal ſeſamoideum, or great toe near- 
bones of the ad, 3d, firſt joint of the extothereſt, & 
and 4th toes, great toe. ſoto bend it, 
5. Tranſver From the outer and Into the inner os To contract 
/«lcr gedis. under part of the an- ſeſamoideum,and the foot, 
terior end of the me- anteriorend ofthe 
tatarſal bone of the metatarſal boneof 
little toe. the great toe. 
Fleror From the baſis of the Into the firſt joint To bend the 
17 ming. metatarſalbone of the of the little toe, little toe. 
9 ge. little toe. i 
11. 


to Imeryſe; Situated between the 


110 interni metatarſal bones. 
T 


[nte 71 
xterm (u.) 
—— — — e hs — 


(T) The intertoſſei interni ate three in number ; their uſe is to 
"av the ſmaller toes towards the great toe, 
No. 17. Vot, 


| 


EXPLANATION os PLATE II. f 
Figure I. repreſents the firſt layer of muſeles ſituated on the 
anterior part of the whole body, immediately under the com- 
mon teguments, and tendinous ſaſciæ. 
| HAD Aub Neck. 

a, The anterior fleſhy belly of the occipito-frontalis ſituated 
on the os frontis. Above a, the tendinous aponeuroſis of the 
occipito-frontalis, covering the upper part of the parietal bones. 
b, Attollens aurem. Under it, the tendinous aponeuroſis co- 
vering the temporal muſcle. Anterior auris between c and the 
ear, c, Orbicularis palbebrarum. Its tendon is ſeen at the 
inner canthus, fixed to the naſal proceſs of the ſuperior max - 
illary bone. Levator labii ſuperioris alæque naſi: is ſeen di- 
vided into two portions running down along the fide of the 
noſe, and on the out ſide of it the levator anguli oris. Next 
this, the zygomaticus minor. Further outwards, zygomaticus 
—_ n the ala and tip of the noſe, the compreſſor naris. 
% Depreſſor anguli oris, And beneath it a portion of the 
depreſſot labil inferiorls. e, Obicularis oris, 9 444 
myoides. Behind / the ſterno- cleldo · maſtoldwus is ſeen 
through the platyſma- myoldes. J 

Trunk, 
a, PeCtoralis major. The upper part of It la covered by the 


origin of the platylima-myoides, 65, Serratus magnus, "The | 


other portions reſemble this. c LatiMmus dorſi, 4 Obll= 
"_ externus deſcendens. „, Lines fomilunarls. /, Lines alba, 

elow / umbilicus, Hetween eand // the rectus abdominis 
and, at the Inferlor part of the linea alba, oppoſite to g, the 
pyramydales appear through the tendons of the oblique muſs 
cles. f. King of the external oblique muſcle z with the 
ſpermatie chord, paſſing through it, and covered by the ere- 
maſter muſcle, | 

Surnnion Kxratgutry, 

„% Deltoldes, Above the elaviele, « portion of the trapeslus 
is feen. 4, Biceps flexor cubltl, At the bending of the arm 
are ſeen [ts tendon golng towards the radius, and the part from 
which the tendinous aponeuroſls that covers the fore-arm, cut 
off, On the Inſide of the bleeps, part of the triceps extenſor 
eubitl, and, on the outſide, part of the brachlalls Internus. 
% Supinator radil longus, % Pronator teres, e Palmarls 
longus, % Palmarls brevis, On the palm of the hand, the 
aponeurolis palmarls is ſeen extended from the annular 15 
ment at the wriſt to the roots of the . bones of the 
four fingers, g, Flexor carpl radialls, 0, Part of the flexor 
ſublimus perforatus, 4, Inſertion of the flexor carpl ulnarls, 
#, Abductor pollicls, 

InyRRIOR EXTREMITY, 

% Tenſor vagina femoris, the vagina or tendinous faſela 
being eut off. On the outſide of It, à portion of the glutwus 
maximus. , Part of the Illseus internus, On the inſide of it, 
between + and , part of the pſoas magnus, e, Pectinalls. 
4, Triceps longus, „ Graeilis, ½ Sartorius, g, Rectus eru- 
ris. Its tendon is ſeen inſerted into the patella, from which a 
ſtrong tendon is ſent to be fixed to the tubercle of the tibia, 
„ Vaſtus externus, i, Vaſtus internus. 4, Tibialis anticus, 
„ Peronæus longus. On the outſide of it, a portion of the ſo- 
lus, m, Extenſor longus digitorum pedis, with the peronzus 
tertius, and extenſor proprius pollicis pedis. n, Gaſtrocne- 
mius externus, ſeu Gemellus, , Solæus. p, Ligamentum 
tarſi annulare. 9, Abductor pollicis pedis. 

Figure II. repreſents a back view of the muſcles, which are 
immediately ſituated. below the common integuments. 

HEAD AND NECK. 

a, Part of the occipito frontalis muſcle, with its aponeuroſis. 

&, Attollens aurem. c, Anterior auris. d, Retrahentes auris. 
TRUNK. 

a, T rapezius, ſeu cucularis. ö, Its fendinous joining with its 
fellow in the nape of the neck, which is called ligamentum nuchæ, 
ſeu colli. c, The fleſhy belly of the latiſſimus dorſi. d, The ten- 
don of the latiſſimus dorſi, which ariſes in common with the 
ſerratus poſticus inferior. e, Part of the obliquus externus 
abdominis. | | 

SUPERIOR EXTREMITY. 

a, Deltoides. 6, Infra ſpinatus, with a portion of the teres 
minor and major below it. c, Triceps extenſor cubiti. Its ten- 
don is ſeen inſerted into the head of the ulna, called olecranon; 
and on the inſide of it, the anconzus. d, Extenſor carpi radi- 
alis longior, covered by a portion of the ſupinator radii longus; 
and r it, a portion of the extenſor carpi radialis brevior. 
e, Extenſor digitorum communis manus, which ſplits into four 
tendons, that paſs, with the indicator, under the ligamentum 
carpi annulare externum, at the extremities of the metacarpal 
boues, under ligaments proper to themſelyes, and are loſt in a 
broad tendon, which covers the back of the four fingers. 


„ Extenſor offis metacarpi pollicis manus. g, Extenſor primi 


internodii pollicis manus. +5, Extenſor ſecundi internodii pol. 
licis manus. , Extenſor carpi ulnaris. 4, Part of the flexor 
carpi ulnaris. Under it, part of the flexor profundus perforatus 


-(v ) The interoſſei externi ate fout in number; the firſt ſerves 
to move the ſote toe towards the great toe; the reſt move the 


toes 7 All che inte roſſe i aflift in extending the toes. 
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ANATOMY, 


And en the Inflde, part of the flexor fublimus perforatus, which 
are moe aneh en the Fight fore-arim. Likewiſe, on 
the right hand, are ſben part of the abdufter pollleſs Manus, 

adele minim digitl manus, and the apeneureſls palmarls, 
N EXTAAMITY, 

% Olutwys maximus: 4, ui) of (hs gluten eh eq Part 
of the tenſur vagine femoris, 4 aſtus externus, e. * un 
head of the hiébpe flexor efufls, An e WF art 
the (hort head, . emltendlinoſus, And beneath jb un each 
fide, a portion 6 the ſemimnembranoſius Is ſben. +, Oraellls, 
On the out(lde of It, a portſon of the adduftur maghus e ſen, 
7, A finall part of the vaſtus Internus. 4, Qaſtrochemius en- 
ternus, ſeu gemellus. And within Its outer head, & portion of 
the plantarls. / Sulzus fou gaſttoenemlus Internus. my T'endo- 
gehillle, with the plantarls. 1. Peronzus longus, % Peronwus 
—.— between |t and the tendo-gehillis, « portion of the flexor 
ongus digitorum podle, þ, Tendons of the extenſor longus dl- 
gltorum pedisy'with the peroneus tertlus bene under the „ 
mentum tarſl annulare] and the flexor 9 pedis 
Is ſve beneath them, 9% Abductor minim! digit! pods, and 
above |t the tendons of the peronaus longus and brevis, paſing 
under proper ligaments of thelr own, 

F Fe Ul, ſoproſonts the ſeeond layer of muſcles on the 
anterior part of the whole body, 

BAD Ap Nuck, 

1, Corrugator ſupexrellll, 4, Temporalis. e Maſſoter, % Le- 

ator angullorls e, Buecinator, } Orvieularls urls, 9 

to to the tight ala naſl, the portion of this muſele which Albl- 
us names Naſklis labil ſuperioris, 4 Depreſſot labil Infor lor ls. 
\ Bterno-cleldo-maſtoldwus, which Is ſeen below, ariſing from 
the ſternum and clavicle, by two heads, , Sterno-hyoideus, 
On the outſide of It, the omo-hyoldeus. Further out, 4 pot» 
tion of the . 4% Levator ſcapule, 

KRUNK, 

% Subclavius. % Pectoralls minor, , Sorratus magnus, 
d, Kectus, abdominis, divided Into ſeveral fefly portion Its 
tendinous Interſectlons. „% Pyramidalls. hh liquus aſcen- 
dens internus. 4, Spermatle cord, with the origin of the eres 
maſter muſele, 

gurt EXTARMITY, 

% Bleeps flexor eubltl, 4, Short head of the biceps, Beneath 
the upper part of It, a portion of the earaco-brachialls, Heneath 
the under part, 6 portion of the brachlalls internus, % Lon 
head of the biceps, At the bending of the arm, the tendon © 
the biceps, and the place where the tendinous aponeurotls was 
cut from It, are ſeen, 4, Extenſor carpl radialls longlor, He- 
neath it à portion of the extenſor carpl radlalis brevior, # 
Flexor ſublimus perforntus, f Inſertion of the extenſbr carp 
ulnarls. 4 Extenſors of the thumb, , Opponens pollicis, 
On the iulide of it, « portion of the flexor pollicls brevis, 
i, Tendon of the flexor longus pollicis manus, after paſſin 
through the flexor brevis pollicis manus. 4, Abductor minim 
digiti manus. {, Flexor parvus minimi digit manus. , Li. 
gamentum carpi annulare, 

 Inyanion ExXTAZMMTx. 

a, Illacus internus. Between @ and 6, part of the out 
magni, b, Pectinalls, C, Triceps longus. d, Gracilis. „, Rec- 
tus cut off near its origin, f, Tendon of the rectus cruris cut 
off above the patclla, from which a ſtrong tendon is ſent to be 
inſerted into the tubercle of the tibia, 4 ?ortion of the glu- 
twus medius. On the inſide of it, part o the lutwus minimus, 
„ Vaſtus internus. #, Vaſtus externus. 4, Crureus, / In- 
ſertion of the biceps flexor cruris into the fibuls, m, Tendons 
of the gracilis and ſemitendinouſus inſerted into the tibia, , 8o- 
las. e Peroneus longus, 5, Extenſor longus digitorumy 
with the peroneus tertius on the outſide, and extenſor polllels 
proprius on the inſide. g, Solews, r, Flexor longus digito- 
rum. / Tendons of the tiblalis poſticus and flexor longus dis 
gitorum pedis. t, Flexor brevis digitorum pedis, 

Figure IV. repreſents the ſecond layer of the muſcles on the 
poſterior part of the body, 

ene bee 

#4, Lem $4 Its tendon is paſſing below the # , 
b, Maiſeter, 6% Splenlus capitis et collis 4% Portion of the 
complexus. e Levator a ſeu muſculus patlentlo. 

RUN 


K. 

4, Rhomboldes major. % Rhomboldes minor, And lmme- 
dlately above |t 2 vdge of the ſorratus poſticus ſuperior 
is ſworn, c, The ferratas — per lor on the right fide; 
4% Serratus poſtleus Inferior. % Part of the fplnalis dorf. 
+, Part of the longiflmus dorſl; g, Part of the ſaerolumbalis, 
4% Serratus magnus: ½% The tendon, by which the latiMs 
mus dorſl bug 1s, and from which the tendon of the forratus 
poſtleus Infer fp r #, Part of the obliquus Inter- 
nus aſcendens abdominls, / 71 ſphindter and, Axed to the 
polnt of the os eveeygls 4 at the of which the eveeygwus, « 

rtlon of the levator anf is ſeery and lower down, oppolite to 
po part of the en * 

XTREMITY, 


unn 
# Supra (plnatus, 6, Infra [ndtus, Teres minor, 
Teres major. 8, Triceps ent bltl, A Its head 
berg k A e wad all 


head, named brach/alls externus, 4 The tendon of the triceps 
Inſerted Into the oleeranion. 4, Part of the brachlalis Interne, 
„ Aneanwis, which ſeems to be continued from * part of the 
brachlalls externus 11 above It % Entenſur ear 
radialls lenglor 4 and beneath It the 14 both are (ven at 
| 1 4 Inſerted inte the metgenrpal bones of the furs ay 
middle Alngers, , Flexor carp! Winarls, &, Part of the (ping. 
tur rad brevis, þ anne offis metaentpl! polliels many; 
5 Extenſbt primi [nternodl} polliels anus Wy Ku tenſhr f. 
kund Internod(! polliels mans, ½ Indlestor, Inſerted (6, 
the root of the Arſt Jolnt of the fore-finger, / One of th, 
three external [nterolſel manus, 'T he other two are diſtin 
ſeen without letters, % One of the tendons of the extent 
of the fingers eutz and the ſame is ſeen In each of the the 
three fingers, Joining with the tendons and aponeuroſis of th, 
Interoſlel and Jumbrleales, and ſpread upon the back of the fingers, 

N. F. On the right hand, part of the flexors of the fungen, 

the abductor pollleſs, and min) digitl, are ſoon, 
INFERION EXTREMITY, 

% Qluteus medlus, Pyrlſormls, & The two muſtls 
called Qeminl, between which the tendon of the obturator n. 
ternus paſſes over the tuberoſity of the os Iſehlum 4 and [ts fei 
belly e ſven within the pelvis, partly covered the evecygey; 
and levator anl, % Quadratus _ 4 Vaſtus externys, 
. Parts of the triceps magnus, g, Long head of the triceps 
foxor erurls ; and beneath It part of the ſhort head ie (ven, 
, Semitendinoſus, and beneath ſt parts of the ſfern{membrano(ys 
are ſeen on each lde of It, % Gracills, 4, A (mall portion of 
the vaſtus Internus, 4; Poplitwis, , The fleſh belly of the 

lantarls yz and Its long lender tendon 1s ſeen pulſing over thy 
nſide of the ſülwus, », Bolus, „, The place where the ten. 
don of the gemellus was eut off; but eie foſh of the folzyy 
runs further down, 8 with the plantarls, 
Peronwus longus, paſſing at the outer angle to the (ole of the 
foot z beneath it, the peroneus brevis to the rout of the meta- 
tarſal bone of the Ilttle toe and between it and the tendowachil. 
lis, a portion of the flexor longus _ podle, /, Lend 
of the extenſor longus digitorum pedle, with the peronevs u, 
tlus and beneath theſe, the extenſor brevis digitorum pod, 

o 


/, Flexor brevis 477908 774 
EXPLANATION of PLATT III. 

Figure I. repreſents the third layer of muſcles, with ſom» of 
the ligaments, cartilages, and naked bones on the anterior par; 
of the whole body, 

a, Depreſſor labil fuperlorls aleque naſ, 4, Orblcularis 
orls 4 after moſt of the muſcles, which are fixed to It, and aſl! 
to form It, have been taken away, % BHuccinator, Ab wee 
part of the e externus is ben paſſing behind the 
coronold proceſs of the lower jaw. % Levator labi Inferior, 
e, Sterno-thyroldwus, Immediately above, and ſeemingly th: 
continuation of it, the Hyo-thyroideus, /, Scalenus media, 
Cotitiguous to it, on the inſide, Scalenus anticus. Above it, 
a portion of the Trachelo-maſtoidaus, Between the ſcaleius 
anticus, and ſterno-thyroidaus, and hyo-thyroldwus, the rectus 
capitis anterius major, and longus colll. 

TRUNK, 

4, Third row of exterhal intercoſtal muſcles, 'The reſt 5. 
pear in the ſame manner between the other ribs, % Thal 
row of internal intercoſtal muſcles, The reſt uppear bet wer 
the other ribs, c, 'Tranſverſalis abdominis, < The place from 
which the inferior part of the tendon of the tranſverſalis, thi: 
| — before the rectus and pyramidalis muſcles, is cut «fl, 

etween theſe portions of each ſide, the peritoneum is laid 
bare, and the ligaments of the bladder which were formerly 
the umbilical arteries and urachus, Between this portion anl 
the os publs, the ſpermatic cord is ſeen cut, % The inferior edge 
of the upper part of the tendon of the tranſverſalis, which pal 
behind the rectus, and Immediately adheres to the peritoneum, 
5 The anterior lamella of the Internal oblique, which joins! 
the tendon of the external to paſs over the rectus. Between / 
and g, the poſterior lamella of the internal oblique, * 
with the tendon of the tranſverſalis, to paſs behſiic the rec- 
tus, g, The place at the linea alba, from which the tendon of 
the externaloblique, and [nterlor lamella of the Internal, wetr 
eut off. At 2, Umbilicus, 

SUPERIOR EXTAEM Tv. 

4, Subſcapularls, TLeres minor, c Cornco-brachialis. 
The part from which the ſhort head of the bleops flexor cub'! 
was Eut off from It, Is ſeen at Its upper end. % Brachialis . 
tornus, % Brachialls externus, or third head of the trieefy 
V Extenſor earpl radially longlor, and with It the exten 
earpl radially brevior, Both theſs are diſtinftly foen in th: 
right hand, Between the tendon of the braeh(alls Interisy 
and extenſor radialls, the ſuplnater radil brevis Is feen. {+ 
Flexor longus r manus, with the fleſhy portlon of | 
E. aries from the internal condyle of the os hum 

„ Flexor profundus — which ſplſts Into four tenden 
which paſs under the Iigenentum carpl annulare, ½ Pronto! 
quadratus, 4, AdduQtur minimi digit! manus, Due of the 
lumbrieales. 'The other three appear in the fame Hannes 
along the tendons of the flexor profundun, Behind theſe, the 
internal interoſle} are (een, | 
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Invention ExraaMEty, 


„löten minlnve. 6, Higeus Internus, On the Inſide of 


von b and eq the plugs maghus, „M Obturater externys, 
4 Aae fevls fewer , Addueter maghus femor(e, 
I elle, whieh Is ſpen Inſerted Into the Inde of the head * 
tibia: , The ſhart head of the blevps Aexor eryrls, 4, 
ena longus, \ Pereneva brevis, Hetween theſs two 
rol and the tba, the tibialls pot leis Is ſear, 4% Tendon of 
ths t|blalls poſtiews, covering the tendon of the Aexor longus 
digltorum pedis, 4 Extenlof brevis digitorum pedls, 


wo II. repreſents the third layer of muſeles on the poſte- 
K — of the body, with ſome o the ligaments and naked 
3 Aden AK Nick, 1 
Part of t eelnator, /% Complexus, % Trachelo- 
maſloldeus 3 on the outſide of It the traniverſalls eolll, % Sca- 
lenus medlus. e Sealenus poſtleus, 
KUNK, 

4, Spinalls dorf and beneath it the multiAdus (plnw, J Lon- 
mus dorfl, which ſends off a fleſhy (ip to the trachelo-maſ- 
toldgus, 6, Buero-Jumballs, with the cerviealls deſeendens font 
off from It along the (ide of the neck, and outſide of the trank- 
verſylls eolll, % Semiſpinalls dorfi, 6, Tranſverſalls abdominis. 

N. B, The ſuc between the ſpinous proceſſion of the verte« 
bro have muſeular ſaſcleull between them N thoſe of 
the neck, and ate named interſpinales coll 4 dorſl, and lumbe- 
of the back ſeem to be tendinous and ligamentous, 

SUPknion ExXTHEMITY, 

„ Teres major, 6, Part of the corgco-brachlalls, «© Part 
of the brachlalle Internus, % The third head of the triceps 
extenſor cubltl, called barchlalls externus, after the longus and 
brevis have been cut off, , Extenſor radialis longior, / Ex- 
tenſor radialls brevlor. g, Part of the flexor profundus per- 
forans, 0, Supinator radii brevis, i, Part of the adductor 

llicls manus, 4 One of the three external interoſlel 4 the 
Uther two may be eaſily diſtinguiſhed without letters, % Len- 
dons of the extenſors of the fingers Joined with thoſe of the 
ſumbrleales and Interoflel, which form a tendlnous expanſion 
on the back of the four fingers, 

N. B. on the right hand, 24 the flexors of the fingers 
and thumb — of the adductor polllels, and the whole of the 
wductor als ml digitl, are ſeen, : 

NFARIOR EXTREMITY, 

„ Olutevs minimus, , Obturator Internus, Its fleſhy belly 
is ſcen within the pelvis. Beneath % the tendon of the obtu-+ 
rator externus, % Semlmembranoſus, % "The ſhort head of 
the biceps flexor cruris, % 'Triceps magnus, / Oracilis, In 
the ham, the origins of the two heads of the gaſtrocnemius ex- 
ternus and plantaris, are ſeen, , Poplltæus, +4, Tiblalls py 
ticus, % Flexor longus digitorum pedis, 4, Flexor polliciy 
longus. 4 Forenmes len us, running down to be inſerted into 
the metatarſal bone of the little toe, Beneath it, the peroneus 
brevis, paſſing to"the ſole of the foot, my, Extenſor brevis digi- 
torum pedis. , Part of the flexor longus digitorum pedis, 


2 III. repreſents a poſterior view of the moſt deep ſeated 


gum but t 


muſcles, 
Hrap Au Nick, 

% Reclus capitis minor, , Rectus capitis major. c, Obli- 

us ſuperior capitis. 4 Obliquus inferior capitis. „ Inter- 

nales colll, I 8ealen! 1 . % Inter tranſverſales colll. 

RUN 


K. 

„ Levitores coſtarum. #, Intereoſtales extern}, 4, Inter- 
coſtales Internl. 4, Intertranſverſales dorſl. my, Interipinales 
dorſi, , Interſpinales lumborum. e, Intertranſverlales lum» 
botum. 5, Quadratus lumborum. 

Inyanion ExTARMITY, 

49 externus. #, Adduttores maghnl ſemorum. , 

Tiblalis poſticus, t, Peroneus brevis, #, Interoſlel, 
Suytnion ExtREMITY. 

#, Bubſcapularis, 4, Supinator brevis. e, Pronator quadratus, 

4 Interofſel, % Flexor pollicls manus. 


0 IV. repreſents an anterior view of the moſt deep ſeated 
muſcles, 


Pteregoidevs | — _— Ill, er Bealenl. 4 
% Pie eus internus, JON FUL EO e ent. 
a ertran rials eolll. # 1. ? 


Diaphragma. adratus lumborum. 0, Pfoas parvus. 
en — 5 Mee internus. a ts 
Invention EXTREMITY. 

1 Triceps addudtor femorls, , Tiblalls poſtieus, , Pe- 

roneus brevis „ Interolffel podle. 
SuPnnton Extrarmity, 

þ, Subſeapularis. 5, Bupinator brevis, , Pronator quadra- 
= 1, Fiexor * magus, t, AdduQtor pulllels manus, 
% Lumbeſesſes, v Vite wow, | 

EXPLA ATION or PLATE iv. 

Pignre III. reprofents the diaphragm (een within 
men, Where |t forts a conſiderable vity, 

A A, Its ſuperlor radiated 38 1 U. Its two erurw of 
Inferior portion, C, Centrum tendinoſum, Þ, Opening by 


— 


Whleh the Inferige vena cava ts the heart, K 
through which the eſbphs 1— by to the Ramsen, 18 
gor ts And theraele dugt paſſing Inte the thorax between t two 


EFUr®; 
Hure LY, ſhewe the pteregold other Internal mul 
wy A, 4 ＋ — wa w tereguldeus Internus, 

Lower Jaw; U. Oeelput, x, Corvieal vertebra, 

er V, ſhows * yy erlor muſcles of the phatyig, 

A, Os ocelpitls fophagus, C, Intermediate muſcles, 

W J VII. A. e poſterlur part of the pharynx 
In different views, after the removal of ſome of the muleles, 
Figure, IX, X, XI, XII. ere view of the pha= 
7 and larynx, after the remove! 
of the pharynx 


all the poſterlor muleles 


Pigurer XIII, XIV, XV, XVI, XVII. exhibit the three la- 
mine of muſeles which are foun In the ſble of the foot, as 
well as the tendons of the flexor muſeles of the toes, which are 
ſituated on the leg, to glve a more clear view of the muſcles 
on this part of the body, than ean be ſeen In the Whole figures, 
Pig, 134. The tendons and muſcles on the (ble of the foot, Im- 
mediately under the Integuments, Fig. 14: The firſt order of 
muſeles after removing the tendinew expanſion, Fig, 15, 
Ihe feeond order of muſeles. Fig. 16, The third order of 
muſeles removed, which ſhew the tendons of the fAexars, 
Pig, 19, The fourth order of muſeles removed, ſhewing the 
tendons of the tibially poſtieus, &. 


PART III. 
Or ths ABDOMEN, ox LOWER BELLY, 


THE abdomen, or lower belly, extends from the lower ex- 

tremity of the ſtornum, of the hollow, uſually called the 

t of the ſtomach, and more properly ſerablentus 66, to the 
ower part of the trunk, 

It |s diſtinguiſhed into three diviſions called reg/ont of theſe 
the upper one, which Is called the % eri * begins Im- 
mediately under the ſternum, and extends to within two fingers 
breadth of the navel, where the middle or en regen beging, 
and reaches to the ſame diſtance below the navel. 'Thethird, which 
is called the % Includes the reſt of the abdomen, as 
ſar as the os pubis, Each of theſs regions is (ubdivided Into 
three others 4 two of which 1 the ſides and the other the 
middle part of each} region, The middle yon of the upper 
region is called lee, and its two ſſdes Ape hend, The 
middle part of the next region le the umbilical region, properly 
ſo called, and Its two ſides are the flanke, or iliac regions, 
Laſtly, the middle part of the lower region retains the name 
of r and Its ſides are called inguina or grolns. 
Lbs k part of the abdomen bears the name of lumbar 
region, 

heſe are the diviſions of the lower belly, which are neceſ- 
ſary to be held in remembrance, as they frequently occur in 
ſurgical and anatomical writing. We ſhall now proceed to ex- 
amine the contents of the abdomen z and after having pointed 
out the names and arrangement of the ſeveral viſcera contained 
in it, deſcribe each of them ſeparately, 

Aſter having removed the ſkin, adipoſe membrane, and ab- 
dominal muſcles, we diſcover the peritonwum or membrane 
that envelopes all the viſcera of the lower belly, 1 hie being 
opened, the firſt part that preſents itſelf is the omentum or 
cawl, floating on the ſurface of the inteſtines, which are like- 
wiſe ſeen every where looſe and moiſt, and making a great 
number of elrcumvolutions through the whole cavity of the 
abdomen, The ſtomach de placed in the 1 1 and under 
the ſtomach ie the panerens, The liver fills the right hypo- 
chondrium, and the ſpleen is ſituated in the left, "The kidneys 
are ſeen about the middle of the lumbar region, and the urinary 
bladder and parts of generation are ſeated in the lower diviſion 


of the belly, 
Skew I. Of the Prriteneum, 

The peritoneum Is a ſtrong fimple membrane, by which all 
the viſcera of the abdomen are ſurrounded 3 and in ſore med= 
ſure ſupported, Many anatomical writers, particularly Win- 
flow, have deferibed It as „ ray of two diltinet mem- 
branous lamine z but their deſeription ſeems to be erroneeus, 
What perhaps appeared to be a ſecond lamina, being found to 
be ſimply a cellular coat, which ſends off productions to the 
blood=veiſels paſſing out of the abdominal cavity, The aorts 
and vena cava likewiſe derive a covering from the ſame mem» 
brane, which ſeems to be g part of the cellular membrane we 
have already deſeribed, 'The — by [ts produftions 
and reduplica\ions, envelopes the greateſt part of the abdeml- 
nal viſeers, It Is (oſt and capable of conſiderable extenſion j 
and ly kept (nooth and molſt by a vapour, which ls conſtantly 
exhaling from [ts Inner (urface, and is returned agaln Into the 
elfeulation by the abſorbents, This molſture hot only con» 
telbutes to the ſoftneſs of the peritono@umy but prevents the 
— and other II effects Which would otherwiſe probably 

geeaſloned, by the motion of the viſcera upon each other, 


| When this fAuld-ls (upplied In too great & quantity, of the abs 
ſorbents become incapable of carrying It off, [+ — 
a0 
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and conſtitutes an aſcites or dropſy of the belly ; and when by 
any means the exhalation is diſcontinued, the peritonæum 
thickens, becomes diſeaſed, and the viſcera are ſometimes 
found adhering to each other. The peritonæum is not a very 
vaſcular membrane. In a ſound ſtate it ſeems to be endued 
with little or no feeling, and the nerves that paſs through it 
appear to belong to the abdominal muſcles. 
SECT. II. Of the Omentum. 

The omentum, epiploon, or cawl, is a double membrane, 
produced from the peritonæum. It is interlarded with fat, and 
adheres to the ſtomach, ſpleen, duodenum, and colon; from 
thence hanging down looſe and floating on the ſurface of the 
inteſtines. Its ſize is different in different ſubjects. In ſome 
it deſcends as low as the pelvis, and it is commonly longer 
at the left ſide than the right. This part, the ſituation of which 
we have juſt now deſcribed, was the only one known to the 
ancients under the name of epiplaon but at preſent we diſtinguiſh 
three omenta, viz. omentum magnum colico gaſtricum, omentum 
parvum hepatico gaſtricum, and omentum colicum. They all 
agree in being formed of two very delicate laminæ, ſeparated 
by a thin layer of cellular membrane. 

The omentum magnum colico gaitricum, of which we have 
already ſpoken, derives its arteries from the ſplenic and hepa- 
tic. Its veins terminate ia the vena port. Its nerves, which 
are very few, come from the ſplenic and hepatic plexus, 

The omentum parvum hepatico gaſtricum, abounds leſs with 
fat than the great epiploon. It begins at the upper part of the 
duodenum, extends along the leſſer curvature uf the ſtomach 
as far as the celvphagus, and terminates about the neck of the 

all- bladder, and behind the left ligament of the liver, ſo that 
it covers the lelter lobe j near the rom, of which we ma 
obſerve a ſmall opening, firſt deſeribed by Winſlow, throug 
which the whole pouch may calily be diſtended with air (x), 
The veſlels of the omentum parvum are derived chiefly from 
the coronary ſtomachic arteries and veins, 

Ihe omentum colicum 25 at the fore part of the caxcum 
and right fide of the colon, It appears us a hollow conical ap- 
pendage to theſe inteſtines, and uſually terminates at the buck 
of the omentum magnum. It ſeems to be nothing more than 
a membranous coat of the caxcum and colon, alluming a coni- 
cal ſhape when diſtended with air, 

The uſes of the omentum are not yet ſatisſactorily determin- 
ed, Perhips by its ſoſtnels and looleneſe ic may ſerve to pro- 
vent thoſe adhelions of the abdominal viſcera, which have been 
found to take place when the fat of the omentum has been 
much waſted, Some authors have ſuppoſed that it aſſiſts in 
the preparation of bilez but this idea is founded merely on 


conjecture, 
Secr, III. Of the Stomach, 

The ſtomach is a membranous and muicular bag, in ſhape 
not unlike a bagpipe, lying acroſs the upper part ot the abdo- 
men, and inclining rather more to the lett than the right fide, 
It has two orifices, one of which receives the end of the ceſo- 
phagus, and is called the cardia, and ſometimes the left and 
upper orifice of the ſtomach ; though its ſituation is not much 
higher than the other, which is ſtyled the right aud inferior 
orifice, and more commonly the pylorus; both thele openings 
are more elevated than the body of the ſtomach, 

The aliment paſſes down the cſophagus into the ſtomach 


through the cardia, and after having undergone the neceſlary | 


digeſtion, paſſes out at the pylorus where the inteſtinal canal 
commences, 
The ſtomach is compoſed of four tunics or coats, which are 
ſo intimately connected together that it requires no little dex- 
terity in the anatomiſt to demonſtrate them. The exterior one 
is membranous, being derived from the peritonæum.— The 
ſecond is a muſcular tunic, compoſed of fleſhy fibres which are 
in the greateſt number about the two orifices.-—The third is 
called the nervous coat, and within this is the villous or velvet- 
like coat which compoſes the inſide of the ſtomach. The two 
laſt coats being more extenſive than the two firſt, form the 
folds, which ate obſerved every where in the cavity of this viſ- 
cus, and more particularly about the pylorus ; where they ſeem 
to impede the too haſty excluſion of the aliment, making a con- 
ſiderable plait, called valvula pyiori, The inner coat is con- 
ſtantly moiſtened by a mucus, which approaches to the nature 
of the ſaliva, and is called the gaſtric juice; this liquor has 
been ſuppoſed to be ſecreted by certain minute glands (v) 
ſeated in the nervous tunic, whoſe excretory ducts open on 
the ſurface of the villous coat. 2 
Te arteries of the ſtomach called the gaſtric arterics are 
principally derived from the cæliac ; ſome of its veins paſs to 
the ſplenic, and others to the vena port ; and its nerves are 
chicfly from the eighth pair or par vagum. The account given 


. 


[x) This membranous bag, though exceedingly thin and tranſ- 
rent, is fourd "wa of ſupporting mercury, thrown iato it 
by the ſame channel. 

(r) Heiſter, ſpeaking of theſe glands, very properly ſays, “ in 
poreit facile, in bomine raro obſervantur;“ for although many nna- 
tomical writers have deſcribed their appearance and figure, yet they 
do not ſeem to have been hiterto ſativfaRtorily demonſtrated ia the 

2 \ 


of the tunics of the ſtomach may be applied to the whole ll. 
mentary canal ; for both the ceſophagus and inteſtines are, lie 
this viſcus, compoſed of four coats. Before we deſcribe the 
courſe of the aliment and the uſes of the ſtomach, it will be 
neceſlary to ſpeak of other parts which aſſiſt in the procek, 


digeſtion, 
SECT. IV. Of the Oeſaphagus. 


The cœſophagus or gullet is a membranous and muſcyl;; 
canal, extending from the bottom of the mouth to the upper 
orifice of the ſtomach Its upper part, where the aliment is re. 
cieved is ſhaped ſomewhat like a funnel, and is called the p/,. 
rynx, From hence it runs down cloſe to the bodies of the ve. 
tebræ as far as the diaphragm, in which there is an Opening 
through which it paſſes, and then terminates in the ſtomach 
about the eleventh or twelfth vertebra of the back. 

The ceſophagus is plentifully ſupplied with arteries from the 
external carotid, bronchial, and ſuperior intercoſtal arterics. 
its veins empty themſelves into the vena azygos, internal Fs 
gular, and mammary veins, &c. Its nerves are derived chic 

rom the eighth pair, We likewile itieet with a mucus ia the 
celophagus, which every where lubricates its inner ſurface, an 
tends to aſſiſt in deglutition.— I his mucus ſeems to be ſecrete 
by very minute glands, like the mucus in other parts of the 
alimentary canal, 


Sect. V. Of the Inteſtinet. 


The inteſtines form a canal, which is uſually ſix times longer 
than the body to which it belongs. "This canal extends from 
the pylorus or inferior orifice of the ſtomach, to the anus, [; 
will be caſily underſtood, that a part of ſuch great length mult 
neceſſarily make many circumvolutions, to be confined with 
ſo many other viſcera within the cavity of the lower belly, 

Although the inteſtines are in fact, as we have obſerved, 
only one long and extenſive canal, yet different parts have been 
diſtinguiſhed by different names. The inteſtines are firlt di. 
tinguithed into two parts, one of which begins at the ſtomach, 
and is called the thin or ſnall inte/tines, from the ſmall fize of 
the canal, when compared with the other part, which is calle, 


the large inte/tiner, and includes the lower portion of the canyl * 


down to the anus, Each of theſe parts has its ſubdiviſions, .. 
The ſmall inteſtines being diſtinguiſhed into duodenum jejunn, 
and um, and the larger portion into caecum, colon, and rec. 
tum. The ſmall inteſtines fill the middle and fore parts of the 
belly, while the large inteſtines fill the ſides and both the up. 
per and lower parts of the cavity, 

The duodenum, which is the firſt of the ſmall inteſtines, is 
ſo called, becauſe it is about 12 inches long. It begins at the 
pylorus and terminates in the jejunum, which is a part of the 
canal obſerved to be uſually more empty than the other intel. 
tines. This appearance gives it its name, and likewile ſerves 
to point out where it begins, 

he next diviſion is the i/ium, which of itſelf exceeds the 
united length of the duodenum and jejunum, and has received 
its name from its numerous eircumvolutions. The large cir- 
cumvolution of the ilium covers the firſt of the large inteſtines 
called the caxcum (x), which ſeems properly to belong to the 
colon, being a kind of pouch of about four fingers in width, 
and nearly of the ſame length, having exteriorly a little ap- 


pendix; called appendix cæci. 


The cæcum is placed in the cavity of the os ilium on the rigit 
ſide, and terminates in the colon, which is the largeſt of all 
the inteſtines. This inteſtine aſcends by the right kidney to 
which it is attached, paſſes under the hollow part of the liver, 
and the bottom of the ſtomach to the ſpleen, to which it is like- 
wiſe ſecured, as it is alſo to the left kidney; and from thence 
paſſes down towards the os ſacrum, where, from its ſtraight 
courſe, the canal begins to take the name of recum. Ther: 
are three ligamentous bands extending thro' the whole length 
of the colon, which by being ſhorter than its two inner coats, 
ſerve to increaſe the plaits on the inner ſurface of this gut. 

The anus, which terminates the inteſtinum rectum, is fur- 
niſhed with three muſcles ; one of theſe is compoſed of circu- 
lar fibres, and from its uſe in ſhutting the paſſage of the anus is 
called ſphinfter ani. The other two are the levatores ani, ſo 
called becauſe they elevate the anus after dejection. When 
theſe, by palſy, or any other diſeaſe, loſe the power of contract- 
ing, the anus — j and when the ſphincter is affected by 
ſimilar cauſes, the fæces ate voided involuntarily, 

It has been already obſerved, that the inteſtinal canal is com- 
poſed of four tunics ; but it remains to be remarked, that here, 
as in the ſtomach, the two inner tunics being more extenſive 
than the other two, form the plaits which are to be ſeen in the 
inner ſurface of the inteſtines, and are called valvule conniven- 
tes, 


— — 


human ſtomach 1 and the gaſtric * is now more generally be- | 
e 


lieved to be derived from the exhalant arteries of the ſtomach. 
(x) Anatomiſts have differed with reſpect to this diviſion of the 

inteſtines. --.'The method here followed is now generally adopted; 

but there are authors who allow the name of facie only to the 


little appendix, which has likewiſe been culled the verm!/arm af. 
pridix, from ity reſemblance to a worm in fize and length, 8 
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authors have conſidered theſe plaits as tending to retard 

— of the feces, in order to afford — for the 

ration of the chyle: but there are others he attribute to 

a different uſe : they contend, that theſe valves, by being 
naturally inclined downwards, cannot impede the deſcent of the 
feces, but that they are intended to — their return up- 
warde. They are probably deſtined for both theſe uſes; for 
although theſe folds incline to their lower ſide, yet the ine- 
ities they occaſion in the canal, are ſufficient to retard in 
= meaſure the progreſſive motion of the feœces, and to afford 
a greater ſurface for the abſorption of chyle, and their natural 
ition ſeems to oppoſe itſelf to the return of the aliment. 

Beſides theſe valvule conniventes, there is one more conſide- 
rable than the reſt, called the valve of the colon ; which is found 
at that part of the canal where the inteſtinum ileum is joined 
to the colon. This valve permits the alimentary pulp to paſs 
downwards, and ſerves to prevent its return upwards : and it 
is by this valve, that lyſters are prevented from paſſing into 
the ſmall inteſtines (v). 

Of the little vermiform appendix of the cœcum, it will be 
ſuſicient to ſay, that its uſes have never yet been aſcertained, 
In birds we meet with two of theſe appendices, 

The inteſtines are lubricated by a conſtant ſupply of mucus, 
which is, probably ſecreted by very minute follicles (2). This 
mucus promotes the deſcent ofthe alimentary pulp, and in ſome 
meaſure defends the inner ſurface of the inteſtines from the irri- 
tation to which it would, perhaps, otherwiſe be continually 
expoſed from the aliment } and which, when in a certain de- 

tee, excites @ painful diſorder called colic, a name given to 
Fe diſeaſe, becauſe its moſt uſual ſeat is in the inteſtinum 
colon. The inteſtines are likewiſe frequently diſtended with 
air, and this diſtenſion ſometimes pain, and conſti- 
tutes the flatulent colic, 

The arterles of the inteſtines are continuations of the meſen- 
teric arteries, which are derived in two conſiderable branches 
from the aorta..--"T'he redundant blood is carried buck into the 
yena portarum. 

In the rectum the veins are called hemorrhoidel, and are 
there diſtinguiſhed into internal and external: the firſt are 
branches of the inferior meſenteric vein, but the latter paſy 
into other veins, Sometimes theſe veins are diſtended with 
blood from obſtructlons, from weakneſs of their coats, or from 
other cauſes, and what we call the bemorrbeidt takes place, 
In this diſeaſe they are ſometimes ruptured j and the diſcharge 
of blood which conſequently follows, has probably occaſioned 
them to be called hermorrhoidal veins, The nerves of the in- 
teſtines are derived from the eighth pair, 

Srer. VI. Of the Meſentery. 

The name of the meſentery implies its ſituation amidſt the in- 
teſtines. It is in fact a part of the peritoneum, being a re- 
duplication (A). of that membrane from each ſide of the lum- 
bar vertebtæ, to which it is firmly attached, fo that it is form- 
mA two laminæ, connected to each other by cellular mem- 

e. 

The inteſtines, in their different circumvolutions, form a 
great number of arches, and the meſentery accompanies them 
through all theſe turns; but by being attached only to the hol. 
low part of each arch, it is found to have only a third of the 
extent of the inteſtines. That part of this membrane which 
accompanies the ſmall inteſtines is the meſentery, properly © 
called; but thoſe parts of it which are attached to the colon and 
rectum are diſtinguiſhed by the names of meſo-colon and meſo. 
rectum. 

There are many conglobate pam diſperſed through this 
double membrane, through which the lacteals and lymphaties 
paſs in their way to the thoracic duct. The blood veſſels of 
the meſentery were deſcribed in ſpeaking of the inteſtines. This 
membrane, by its attachment to the vertebrz, ſerves to keep 
the inteſtines in their natural ſituation. The idea uſuall 
formed of the colic called miſerere, is perfectly erroneous : it 
being impoſſible that the inteſtines can be twiſted, as many 
ſuppoſe they are, in that diſeaſe, their attachment to the meſen- 
tery effectually preventing ſuch an accident—but a diſarrange- 
ment ſometimes takes place in the inteſtinal canal itſelf, which 
is productive of difagreeable and ſometimes fatal conſe- 
qu-nces.--- This is by an introſuſpection of the inteſtine, an idea 
of which may be eafily formed, by taking the finger of a glove, 
and involving one part of it within the other, 


If inflammation takes place, the ſtricture in this caſe is in- 
creaſed, and the periſtaltic motion of the inteſtines (by which 
is meant the reſive motion of the faxces downwards) is in- 
verted, and what is called the iliac paſſion takes place, The 
ſame effects may be occaſioned by a deſcent of the inteſtine, 
or of the omentum either with it or by itſelf, and thus conſti- 
tuting what is called an hernia or rupture; a term by which 
in general is meant the falling down or protruſion of any part 
of the inteſtine, or omentum, which ought naturally to be 
contained within the cavity of the belly. 

To convey an idea of the manner in which ſuch a deſcent 
takes place, it will be neceſſary to obſerve, that the lower edge 
of the tendon of the muſculus obliquus externus, is ſtretched 
from the fore-part of the os ilium or haunch-bone of the os pu- 
bis, and conſtitutes what is called Poupart's or Fallepins's li- 
gament, forming an opening, through which paſs the great 
crural artery and vein, Near the os pubis the ſame tendinous 
fibres are ſeparated from each other, and form an opening on 
each fide, called the abdominal ring, through which the ſper- 
matic veſſels paſs in men, and the ligamenta uteri in women. 
In conſequence of violent efforts, or perhaps of natucal cauſes, 
the inteſtines are found ſometimes to paſs through theſe open- 
ings ; but the peritonæum which incloſes them when in their 
natural cavity, ſtill continues to ſurround them even in their 
deſcent, This membrane does not become torn or lacerated 
by the violence, as might be eaſily imagined z but its dilatabi- 
lity enables it to paſs out with the viſcus, which it ineloſes as 
it were in a bag, and thus forms what is called the bernial ſac, 

If the hernia be under Poupart's ligament, it is called /emo- 
ral; if in the groin, inguinal (u) j and ſcrotal, if in the ſero 
tum. Different names are likewiſe given to the hernia as the 
contents of the ſac differ, whether of omentum only, or inteſ- 
tine, or both :--=but theſe definitions more properly belong to 
the province of ſurgery, 

SxcT, VII. Of the Pancreas, 

The pancreas is a conglomerate gland, placed behind the 
bottom of the ſtomach, towards the rn vertebra of the loins z 
ſhaped like a dog's tongue, with its point ſtretched out towards 
the (ſpleen, and its other end extending towards the duodenum, 
It is about eight fingers breadth in length, two or three in 
width, and one in thickneſs, 

This viſcus, which is of a yellowiſh colour, ſomewhat in- 
clined to red, is covered with a membrane Which it derives 
from the peritoneum. Its arteries, which are rather numerous 
than large, are derived chiefly from the ſplenic and hepatic, 
and its veins paſs into the veins of the ſame name. Its nerves 
are derived from the intercoſtal, 

The many little glands of which it has been obſerved the 
pancreas is compoſed, all ſerve to ſecrete a liquor called the 
pancreatic juice, which in its colour, conſiſtence, and other 
properties, does not ſeem to differ from the ſaliva. Each of 
theſe glands ſends out a little excretory duct, which uniti 
with others, help to form larger ducts; and all theſe at laſt 
terminate in one common excretory duct (firſt diſcovered by 
Virtſungus in 1642), which runs through the middle of the 

land, and is now uſually called ductus pancreaticus Viriſungi. 
his canal opens into the inteſtinum duodenum, ſometimes 
the ſame orifice with the biliary duct, and ſometimes by a dit. 
tin opening. The liquor it diſcharges being of a mild and 
inſipid nature, ſerves to dilute the alimentary pulp, and to in- 
corporate it more eaſily with the bile. 
Sect. VIII. Of the Liver. 

The liver is a viſcus of conſiderable ſize, and of a reddiſh co- 
lour; convex ſuperiorly and anteriorly where it is placed 
under the ribs „ diaph „and of an equal ſurface. poſte- 
riorly, Itis chiefly — is the right hypochondrium, and 
under the falſe ribs ; but it likewiſe extends into the epigaſtric 
region, where it borders upon the ſtomach. It is covered by 
a production of the peritoneum, which ſerves to attach it by 
three of its reduplications to the falſe ribs. "Theſe reduplica- 
tions are called ligamenti, though very different in their tex- 
ture from what are called by the ſame name in other parts of 
the body. The umbilical cord, too, which in the foetus is per- 
vious, gradually becomes a ſimple ligament after birth; and 
by paſſing to the liver, ſerves likewiſe to ſecure it in its ſitu- 
ation, | 

At the poſterior of this organ where the umbilical veſ- 
ſels enter, it is — divided — lobes, Of theſe, the 


** 


(r) This is not invariably the caſe, for the contents of a clyſter 
have been found not only to reach the ſmall inteſtines, but to be 
voided at the mouth, Such inſtances, however, are not common, 

(2) Some writers have r theſe glands into miliary, 

nticular, c. - Brunner and Peyer were the firſt anatomiſts who 
deſcribed the glands of the inteſtines, and their deſcriptions were 
chiefly taken from animals, theſe 2 appearances not ſeem- 
ing to have been hitherto ſatisfactorily pointed out in the human 


ſubjeQ,...1t is now pretty generally believed, that the mucus 

Which every where lubricates the alimentary canal,is *xyaled from 

the minute ends of arte rien; and that theſe extremities firſt open 

into a hollow veſicle, from whence the — juice of ſeveral 
flows out through one common orifice, 
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{a) He who only reads of the reduplication of membranes, will 
perhaps not eaſily underſtand how the peritonzum and pleura are 
reflected over the viſcera in their ſeveral cavities; ſor one oftheſe 
ſerves the ſame purpoſes in the thorax that the other does in the 
abdomen, This diſpoſition, for the diſcovery of which we are in- 
debted to modern anatomiſts, conſtitutes a curious part of anato- 
mical knowledge: but the ſtudent, unaided by experience, and aſhit- 
ed only by what the limits of this work would permit us to ſay on 
the occaſion, would probably imbibe only confuſed ideas of the 
matter; and it will perfectly anſwer the preſent purpoſe, If he 
conſiders the meſentery as a membrane attached by one of its ſides 
to the lumbar vertebre, and, by the other to the inteſtines, 

(») The hernia congenita will be conſidered with the male or- 


of generation, with which it is intimately connected, 
. fi largeſt 
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| 
| 
| 


ANATOMY. 


largeft is placed in the right hypocondrium ; the other, which 
- - of the — is called the little lobe, All the 
veſſels which go to the liver paſs in at the fiſſure we have men- 
tioned ; and the production of the peritoneum, which inveſts 
the liver, was deſcribed by Gliſſon, an Engliſh anatomiſt, as 
accompanying them in their paſſage, and ſurrounding them 
like a globe: hence this production has been commonly known 
by the name of capſula of Gliſſon: but it appears to be chiefly a 
continuation of the cellular membrane which covers the vena 
porta ventralis. a ; 

The liver was conſidered by the ancients as an organ deſtined 
to prepare and perfect the blood; but later diſcoveries have 
proved, that this opinion was wrong, and that the liver is a 
-glandular ſubſtance formed for the ſecretion of the bile. 

The blood is conveyed to the liver by the hepatic artery and 
the vena portæ. This is contrary to the mode of circulation 
in other parts, where veins only ſerve to carry off the redun- 
dant blood : but in this viſcus the hepatic artery, which is de- 
rived from the cæliac, is principally deſtined for its nouriſh- 


ment; and the vena porta, which is formed by the union of 


the veins from moſt of the abdominal viſcera, furniſhes the 
blood from which the bile is chiefly to be ſeparated : fo. that 
theſe two ſeries of veſſels ſerve very diſtinct purpoſes, The 
vena porta, as it is ramified through the liver, performs the 
office both of a vein and an artery ; for like the tormer it re- 
turns the blood from the extremities of arteries, while as the 
latter it prepares it for ſecretion. | 

The nerves of the liver are branches of the intercoſtal and 

r vagum. The bile, after being ſeparated from the maſs of 
bl „in a manner of which mention will be made in another 
place, is conveyed out of this organ by very minute excretory 
ducts, called pori biliarii; theſe uniting together like the ex- 
cretory ducts in the pancreas, —_ y torm larger ones, which 
at length terminate in a conſiderable channel called duetus he- 
paticus. 


Scr. IX. Of the Gall. bladier. 


The gall- bladder is a little membranous bag, ſhaped like a 
pear, and attached to the poſterior and almoſt inferior part of 
the great lobe of the liver. It has two tunics z of which the 
exterior one is a production of the peritonæum. "The interior, 
or villous coat, is ſupplied with a mucus that defends it from 
the acrimony of the bile, "Theſe two coverings are intimately 
connected by means of the cellular membrane, which from its 
firm gliſtening appearance has generally been ſpoken of as a 
muſcular tunic. 

The gall-bladder is ſupplied with blood. veſſels from the he- 
patle arteries, "Theſe branches are call.d the cy/tic arteries, 
and the cyſtic veins xy back the blood, Its nerves are de- 
rived from the ſame origin as thoſe of the liver. "The neck of 
the gall-bladder is continued in the form of a canal called duc- 
tns N which ſoon unites with the ductus hepsticus we 
deſcribed as the excretory duct of the liver z and forming one 
common canal, takes the name of due/rs choledoc bus communis 
through which both the cyſtic and hepatic bile are diſcharged 
into the duodenum. This canal opens into the inteſtine in an 
oblique direction, firſt paſſing through the exterior tunic, and 
then piercing the other coats after running between each of 
them a very ſittle way, This economy ſerves two uſeful pur= 
poſes to promote the diſcharge of bile, and tv prevent its re- 


turn, 

The bile may be defined to be a natural liquid foap, fome= 
what unaAuous and bitter, and of a yellowith colour, Which) 
mixes with water, oil, and vinous ſpirits, and ls eapable of dil 
folving relinous lubltanees, From lume ate experiments made 
by M. Cadet, It appears to be formed of an animal oil, eom⸗ 
bined with the alkaline baſe of ſea-(alt, u (alt of the nature of 
milk and a ealeareous earth Which s lightly ferrugineus: Bee 
the Syſtem of CHYMISPTRY, Part V. Chap V. 

Its definition fees ſufficiently to point out the uſes for 
which it is intended (&). It plends the alimentary maſk, by 
dividing and attenuating It ; corrects the too great diſpolition 
ta aceſcency, which the aliment acquires in the ſtomach 4 and 
finally, by is acrimony, tends to excits the periſtaltic mation of 
the inteſtines, 

After what has been ſaid, it will be conceived that there are 
two ſorts of bile z one of which is derived immediately from 
the liver through the hepatic duct, and the other from the gall- 
bladder, Theſe two biles, however, do not eſſentially differ 
from each other. The — bile indeed is milder, and more 
liquid than the cyſtic, which is conſtantly thicker and yel- 
lower; and by being bitterer, ſeems to poſſeſs greater activity 
than the other, 

Every body know the ſource of the hepatic bile, that it is 
ſecreted from the maſs of blood by the liver; but the 
origin of the cyſtic bile has occaſioned no little controverſi 
amongſt anatomical writers. There are ſome who con 


(c) The ancients, who were not acquainted with the real uſe 
4 * liver, conſidered the bile as an excrementitious and uſeleſs 
vid, 
v) Theſe echeretions ſometimes remain inthe gall-bladder with- 
out cauſing any uncaſiveſs, Dr. Hebe rden relates, that a gall-ſtone 


that it is ſeparated in the ſubſtance of the liver, from w 

it paſſes into the gall-bladder through particular — 
deer, and in ſome other quadrupeds, as well as in ſeveral bird 
and fiſhes, there is an evident communication, by mean, of 
particular veſſels, between the liver and the gall-b 
Bianchi, Winſlow, and others, have aſſerted the exiſtence of 
ſuch veſſels in the human ſubject, and named them hepaticyfi 
dudts ; but it is certain that no ſuch ducts exiſt.—In obſtrug;. 
ons of the cyſtic duct, the gall- bladder has been found ſhriyel. 
led and empty; ſo that we may conſider the gall- bladder * 
a reſervoir of hepatic bile; and that it is an eſtabliſhed 
that the whole of the bile contained in the gall-bladder is de 
rived from the liver; that it paſſes from the hepatic 10 the 
cyſtic duct, and from that to the gall- bladder. The differ. 
ence in the colour, conſiſtence, and taſte of the bile, ; 
merely the conſequence of ſtagnation and abſorption, When 
the ſtomach is diſtended with aliment, this reſervoir undergoes 
a certain degree of compreſſion, and the bile paſſes out into the 
inteſtinal canal ; and in the efforts to vomit, the gall-bladder 
ſeems to be conſtantly affected, and at ſuch times diſcharges it 
ſelf of its contents. 

Sometimes the bile concretes in the gall-bladder, ſo as 0 
form what are called ga/l-fones (v). When theſe concretion; 
paſs into the cyſtic duct, they ſometimes occaſion exquiſtz 
pain, by diſtending the canal in their way to the duodenum; 
and by lodging in the ductus choledochus communis, and ob- 
ſtructing the courſe of the bile, this fluid will be abſorbed, and 
by being carried back into the circulation occaſion a temporary 


jaundice, TIT 
Ster. X. Of the Spleen, 

The ſpleen is a-ſoft and ſpongy viſcus, of a bluiſh colour, 
and about five or ſix fingers breadth in length, and three in 
width, ſituated in the left hypochondrium, between the fo. 
mach and the falſe ribs. That ſide of it which is placed on the 
ſide of the ribs is convex ; and the other, which is turned to. 
wards the ſtomach, is concave, The ſplenic artery, which is 
a branch from the cœæliac, ſupplies this viſcus with blood, and 
a vein of the ſame name carries it back into the vena porte, 

Its nerves are derived from a particular plexus called the 
ſplenic, which is formed by branches of the intercoſtal nerve, 
and by the eighth pair, or par vagum. The ancients, who ſu 
poſed two ſorts of bile, conſidered the ſpleen as the receptach 
of what they called atra hi. Havers, who wrote profeſſed|y 
on the bones, determined its uſe to be that of ſecreting the f. 
noviaz and the late Mr. Hewſon imagined, that it concurr:d 
with the — 8 and lymphatic glands of the body in formi 
the red globules of the hlood, All theſe opinions ſeem to be 
equally fanciful, The want of an excretory duct has occaſionel 
the real uſe of this viſcus to be {till doubtful, Perhaps the 
blood undergoes ſume change in it, which may allilt in the 
preparation of the bile, I his is the opinion of the generalit 
of modern poyſlologilte | and the ** quantity of blood wit 
which it is ſupplied, together with the courſe of its veins into 
the vena porte, ſeem to render this notion probable, 

Skew, I, Of the Glandule Renales, idneys, and Ureterr, 

The glandulz renales, which were by the ancients ſuppoſed 
to ſecrete the atra bilis, and by them named capſule atrabilarer 
are two flat bodies of an Irregular figure, one on each (ide bes 
tween wy ny and the aorta. 

In the faetus they are as large as the kidneys i but they ds 
not Ineteaſe after würds In proportion to theſe parts j and in 
adults and old pevple they ate generally found (heivelled and 
much waſted, They have thelf arteries and velns, Their ar: 
terles uſually ariſe From the (plenie of the emulgent, and fe: 
times from the aorta z and their velns go to the neighbouring 
velns, or to the Vena cava, Their nerves are branches uf the 
lntereoſtal, The uſe of theſe pou [s not * perfectly kHMꝗUh 
In the fetus the ſberetlen of urlne mu 

vantity, and a part of the blood N perhaps then paſs though 
theſy channels, Which in the adult is carried to the kidneys is 
fupply the matter of urine, 

o kidneys are two in number, fltuated one on the right 
and the other on the left ſide In the lumbar region, between 
the laſt falſe rib and the os ilium, by the (des of the vertebre, 
Each kidney In its figure reſem>les & fart of bean, which from 
its ſhape is called 4/4ngy-bran, The concave part of each kid- 
ney is turned towards the aorta and vena cava aſcendens, 
They are ſurrounded by 8 good deal of fat, and receive a coat 
from the peritonzumy and when this is removed, a very fine 
membrane is found inveſting their ſubſtance and the veſſels 
which ramify through them. Each kidney has a conſiderable 
artery and vein, which are called the emulgent, The artery is 
a branch from the aorta, and the vein paſſes into the vena cava. 
Their nerves, which every where accompany the blood · veſſeli, 
ariſe from a conſiderable plexus, which is derived from theinter- 
coſtal, In each kidney, which-in the adult is of a pretty firm 
texture, there are three ſubſtances to be diſtinguiſhed (2). The 


— 


weighing two drams was found inthe gall-bladder 6fthe late Lord 
Bath, though he had never complained of the jaundice, nor of any 
diſorder which he could attribute to that cauſe, Med. Tran/. Vol. i) 

1) The kidneys in the ſœtus are diſtinctly lobulated ; but in the 


be in a voy final 


oh am we a as W oo an. aw. ac _ ac. 


—, 2 © =o © 


Seger 


ANATOMY. 


is glandular or cortical, beyond this is the vaſ- 
—— 2 ſubſtance, and the inner part is papillary or 
ous. 

N the cortical part of the kidney that the ſecretion is 
ried on; the urine being here received from the minute 
extremities of the capillary arteries, is conveyed out of this 
cortical ſubſtance by an infinite number of very ſmall cylin- 
drical canals or excretory veſſels, which conſtitute the tubular 
"art, Theſe tubes, as they approach the inner ſubſtance of the 
«ney, gradually unite together; and thus forming larger ca- 
nals, at length terminate in ten or twelve little protuberances 
called papil 2, the orifices of which may be ſeen without the 
aſiſtance of glaſſes. Theſe papillæ open into a ſmall cavity or 
reſervoir called the pelvis of the kidney, and formed by a diſtin 
membranous bag which embraces the papillæ. From this pel- 
vis the urine is conveyed through a membranous canal which 

s out from the hollow ſide of the kidney, a little below the 
lood veſſels, and is called ureter. 

The ureters are each about as large as a common writing- 

They are ſomewhat curved in their courſe from the kid- 
neys, like the letter /; and at length terminate in the poſterior 
and almoſt inferior part of the bladder, at ſome diſtance from 
each other. They pals into the bladder in the ſame manner as 
the ductus choledocſius communis paſſes into the inteſtiuum 
duodenum, not by a direct paſlage, but by an oblique courſe 
between the two coats ; ſo that the diſcharge of uri..e into the 
bladder is promoted, whilſt its return is prevented. Nor does 
this mode of ſtructure prevent the pallage of fluids only from 
the bladder into the ureters, but likewiſe air :—or air thrown 
into the bladder inflates it, and it continues to. be diſtended if 
a ligature is paſſed round its neck ; which ſeems to prove ſuffi. 
ciently that it cannot paſs into the ureters. 

Sxct. XII. Of the Urinary Bladder. 

Tas urinary bladder is a membranous and muſcular bag of 
an oblong roundiſh ſhape, ſituated in the pelvis, between the os 
pubis an inteſtinum rectum in men, and between the os pubis 
and uterus in women. Its upper and wideſt part is uſually 
called the bottom, its narrower part the nec# of the bladder; the 
former only is covered by the peritoneum, 

The bladder is formed of three coats, connected together by 
means of cellular membranes. The external or 7 is 
only a partial one, covering the upper and back part of the 
bladder. The middle or muſcular coat, is conpoled of irri- 
table, and of courſe muſcular fibres, which are moſtly collected 
around the neck of the bladder, but not ſo as to form a diſtinct 
muſcle or ſphincter, as the generality of avatomiſts have hi- 
therto ſuppoſed, The inner coat, though much ſinoother, has 
been tad to reſemble the villous tunic of the inteſtines, and 
like that is provided with a mucus, which defends it againſt the 
acrimony ol the urine; 

It will be eaſily conceived from what has been aid, that the 
kidneys are two glandular bodies through which a ſaline and 
excrementitious fluid called wrine is conſtantly filtering from 
the maſs of blood. 

While only a (mall quantity of urine is collected in the 
bladder, it excites no kind of uneaſineſs z but when a greater 
quantity ls aceumulated, fo that the bladder is diſtended in a 
certain degree, it excites iu us u cettoin ſenſation, Which brings 
on as it were a voluntary contraction of the bladder to promote 
its diſcharge: But this contraction is not effected by the mul. 
culat fibres of the bladder alone! for all the abdominal mu 
cles contract in obedience to our Will, and preſs downwards all 
the viſeera of the lower belly and theſe powers being united, 
at length overcome the reſiſtance of the fibres ſurrounding the 
neck of the bladder, which dilates and affords u paſſage ts the 
urine through the Urethra, The Frequeney of this evacuation 
depends on the quantity of urine ſecreted; on the degree of 
— |t poſſeſſes; vn the ſise of the bladder, and on Its 

ree of ſen(ibility, 

he vrine varies much In Its colour and gentents. Theſe 
varieties depend on age, ſex, climate, diet, and other elrcum⸗ 
ances, In Infants It le generally a clear watery fluld, without 

ell of taſte, As we advance in life, It acquires more c- 
lour and ſmell, and becomes more r with ſalts, In 
ald people it becomes ſtill more acrid and ſetid. In à healthy 
ſtate It is nearly of a ſtraw colour, After being kept for ſome 
time, it de a tartarous matter, which la found to be com- 
poſed chiefly of earth and ſalt, and ſoon Ineruſts the ſides of 
the veſſel in which it is contained, While this ſeparation is 
taking place, appearances like minute fibres or threads of a 
whitiſh colour, may be ſeen in the middle of the urige, and 
an oily ſcum obſerved floating on its ſurface, So that the moſt 
common appearances of the urine are ſufficient to aſcertain 
that it is a watery ſubſtance, impregnated with earthy, ſaline, 
and oily particles, 

The urine is not always voided of the ſame colour and con- 

for theſe are found to depend on the proportion of its 
** to that of its other conſtituent principles, Its co- 
lour and degree of fluidity ſeem to depend on the quantity of 


car 


ſaline and inflammable particles contained in it: fo that an in- 
creaſed proportion of thoſe parts will conſtantly give the urine 
a higher colour, and add to the quantity of ſediment. The 
variety in the appearance of the urine depends on the nature 
and quantity of folid and fluid aliment we take in; and it is 
likewiſe occaſioned by the different ſtate of the urinary veſlels, 
by which we mean the channels through which it is ſeparated 
trom the blood, and conveyed through the pelvis into the ure- 
ters. The cauſes of calculous concretions in the urinary paſ- 
ſages are to be looked for in the natural conſtitution of the 
body, mode of life, &c. | 

It having been obſerved, that after drinking any light wine 
or ſpa water, it very ſoon paſſed off by urine, it has been ſup- 

ſed y ſome, that the urine is not altogether conveyed to the 

ladder by the ordinary courſe of circulation, but that there 
muſt certainly exiſt ſome other ſhorter means of communica- 
tion, perhaps by certain veſſels between the ſtomach and the 
bladder, or by a retrograde motion in the lymphatics. But it 
is certain, that if we open the belly of a dog, preſs out the 
urine from the bladder, paſs a ligature round the emulgent ar- 
teries, and then ſow up the abdomen, and give him even the 
moſt diuretic liquor to drink, the ſtomach and other channels 
will be diſtended with it, but not a drop of urine will be found 
to have paſſed into the bladder; or the ſame thing happens 
when a ligature is thrown round the two ureters. This expe- 
riment then ſeems to be a ſuthcient proof, that all the urine we 
evacuate is conveyed to the kidneys through the emulgent ar- 
teries, in the manner we have Jeſeribed.... © is true, ti at wine 
and other liquors promote a ſpeedy evacuation of urine: but 
the diſcharge (ſeems to be merely the effect of the ſtimulus they 
occaſion z by which the bladder and urinary parts are ſolicited 
to a more copious diſcharge of the urine, which was before in 
the body, and not iinmediately of that which was laſt drank ; 
and this increaſed diſcharge, it the ſupply is kept up, will con- 
tinuez nor will this appear wonderful, if we conſider the great 
capacity of the veſſels hat go to the kidueys j the conſtant ſup- 
ply of freſh blood that is ellential to health; and the rapidit 
with which it is inceſſautly circulated through the heart to all 
parts of the body, 

SxcT, XIII. Of Digeſtion, 

We are now proceeding to {peak of dige/tion, which ſeems 
to be introduced in this place with propriety, aſter a deſerip- 
tion of the abdominal viſcera, the greater part of which con- 
tribute to this function. By dige/tion is to be underſtood, the 
changes the aliment undergoes tor the formation of chyle:.— 
theſe changes are effected in the mouth, ſtomach, and ſmall in- 
teſtines, The mouth, of which every body has a general 
knowledge, is the cavity between the two jaws, formed unte- 
riorly — laterally by the lips, teeth, and cheeks, and termi- 
nating poſteriorly in the throat, The lips and cheeks are made 
up of fat and muſcles covered by the cuticle, which is contl- 
nued over the whole inner ſurface of the mouth, like a fine and 
delicate membrane. Belide this membrane, the inlide of the 
mouth is furniſhed with a ſpongy and very vaſcular ſubſtance 
called the gums, by means of which the teeth are ſecured in 
their ſockets. A ſimilar ſubltance covers the roofof the mouth, 
and forins what is called the velum penduium plett, which is 
fixed to the extremity of the arch formed by the offs mavillaria 
and offa palati, and terminates in a oft, fall, and conical body; 
named vilt; Which apy irs, as it were; (uſpended from the 
middle of the arch over the balls of the tongue. 

The velum pendulum pelati perforins the office of valve be: 
tween the — vf the mouth and the pharyux, being moved 
by ſeveral muſcles (y). 

The tongue is compoſed of feveral muſeles (5) whigh enable 
it to perform a variety of motions for the articulation of the 
volee j for the purpoſes of maſticativn g and for conyeylng the 
allment into the pharynx: Its upper part is covered With pas 
1 1 which conltitute the organ of taſte, and ere ealily te be 

iſtinguilhed g It is covered, by the fame membrane that lines 
the inlide of the mouth, and which makes at its inferior part 
towards |ts bafls a reduplieation called nu. 

Paſteriorly, under the velum pa'atl, and at the baſl of the 
tongue, Is the pharynx 3 which is che beginning af the ha- 

„ ſtretched out every way, ſo as to reſemble the top of a 
. through which the aliment paſſes into the ſtomach, 

The mouth has a communication with the noſtrils at its poſe 
terlor and upper partz with the ears, by the Euſtachian tubes; 
with the lungs, by means of the larynx z and with the ſtomach, 
by means of the ceſophagus. 

The pharynx is conſtantly moiſtened by a flu d, ſecreted by 
two conſiderable glands called the fh, one cn each fide of 
the velum palati, Theſe glands, from their ſuppoſed reſem- 
blance to almonds, have likewiſe been called amygdalus, 

The mouth is moiſtened by a conſiderable quantity of ſaliva. 
This fluid is derived ſrom the parotid glands z a name which 
by its etymology points out their ſituation to be near the ears. 

hey are two in number, one on each ſide under the os male: 
and they are of the conglomerate kind; being formed of many 


lt 9! The are the — 2 palati, Log! 1 mollis, pa- 
ryngzus conſtrictor mi faucium uy 
bee Fabla of Muſcles in this Syſtem, Art, 13. * 


. gloſſus, See Tuble of Muſcles, Art, 10, 
; - 


(o) 'Theſe are the genio-gloſſus, hyo-glodus lingualis, and ſtylo- 
* ſmaller 
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naler glands each of which ſends out a very ſmall excretory 


dust, which unites with the reſt, to form one common chan» 
nel, that runs over the cheek; and plereing the bucelnator 
milſele, opens Into the mouth on each ide, by en orifiee Into 
which a briſtle may be eaſily Introduced; .-- Beſides theſe, the 
maxillary glands; which are placed near the inner ſurfyee of 
the ungle L the lower jaw on each Nde z the . glands, 
which are tuated at t * the tongue; the glands of the 

late; Which are ſeated in the velum paldtl — thoſp of the 
Looks, lips; Ker. together with man nee elk consider "1 
ones - -pour the alles into the mouth through their (eve 
excretory duths 


The liv lle all the other humours of the body, is found | 


ts be different in different people t but in general, it is u pit 
Kid Ape Ain, Wicht e in Vea jet kd led 
zroperties Would ſeem £6 prove; that it Kontaſus very FEW ſa⸗ 
ith Ur inflammable particles The uſes of the fav ſeem ts 
3s 19 Woillen and lubrieats the Mauth and ts affift in Fedueing 
the aliment ins & foft pulp before it is conveyed Inte the (iy: 


mArN: 

The variety of funftians which are eonſtantly performed hy 

the lying body, muſt neeeffarily geesſian a Fentinual Waffe 
nd diflipation af its feveral parts: A great quantity te were 

ay thrown off by the 10 J Perret and other dil- 
charges and were not theſe lafles conſtantly recrulted by þ 
froth ſupply of chyle, the body would foon effect its awn dil- 
folution, But nature has very wiſely favoured us with organs 
fitted to produce ſuch a ſupply z and has at the fame time en- 
dued us with the ſenſations of hunger and thirſt, that our atten- 
tion may not be diverted from the neceſſary buſineſs of nutri- 
tion. The ſenſation of hunger is univerſally known; but it 
would perhaps be difficult to deſcribe it perfectly in words, It 
may, however, be defined to be a certain uneaſy ſenſation in 
the ſtomach, which induces us to wiſh for ſolid food; and 
which likewiſe ſerves to point out the proper quantity, and 
time for taking it. In deſcribing the ſtomach, mention was 
made of the gaſtric juice, as every where lubricating its inner 
coat, This humour mixes itſelf with the aliment in the ſto- 
mach, and helps to prepare it for its paſſage into the inteſtines 
but when the ſtomach is 3 empty, this ſame fluid irri- 
tates the coats of the ſtomach itſelf, and produces the ſenſation 
of hunger, 

A certain proportion of liquid aliment is required to aſſiſt in 
the proceſs of digeſtion, and to afford that moiſture to the body, 
of which there is ſuch a conſtant diſſipation.— Thirſt induces 
us to take this neceſſary ſupply of drink; and the ſeat of this 
ſenſation is in the tongue, fauces, and ceſophagus, which from 
their great ſenſibility are required to be kept moiſt, for though 
the fauces are naturally moiſtened by the mucus and falival 
Juices z yet the blood, when deprived of its watery part or ren- 
dered acrimonious by any natural cauſes, never fails particu- 
larly to effect theſe parts, and the whole alimentary canal, and 
to occaſion thirſt.— This is the common effect of fevers and of 
hard labour, by both which too much of the watery part of 
the blood is lifkipated, 

It has been obſerved, that the aliment undergoes ſome pre- 
paration in the mouth before it paſſes into the ſtomach z and 
this preparation is the effect of maſtication. In treating of the 
upper and lower jaws, mention was made of the number and 
arrangement of the teeth, The upper jaw was deſcribed as be- 
ing immoveable z but the lower jaw was ſpoken of as being 
„ of elevation and depreſſion, and of a grinding motion, 
The aliment, when firſt carried into the mouth, is preſſed be. 
tween the teeth of the two jaws by a very ſtrong and frequent 
motion of the lowet jaw j and the tongue and the cheeks aſſiſt. 
ing in this proceſs, continue to replace the food between the 
teeth till it is perfectly divided, and reduced to the corifiſtence 
of pulp. 'The ineifores and canini divide it Arſt Into ſmaller 

ſeces, but it Is between the ſurfaces of the dentes molares by 

e grinding notion of the Jaw that the maſtication is eotnpleted, 

urig this proceſs, the falival glands being gently com- 
reſled by the eonitraRtion of the müſeles that move the lower 
fa, pour out thelr (alive i this helps to divide and break down 
the food, Which at length becomes a kind of pulp, and is then 
. earried over the baſls of the tongue inte the faces, But to 

& this pa Into the eſophagus, it is neeeſſkry that the 
other openiiigs which were mentioned as having a communica: 
tion with the mouth as well as the pharynx, ſhould be elofed 
that none of the allment, whether folld or liquid, may pat 
into them, whilſt the pharynx alone ls dilated te received It jos 
And fueh a difpofition actually takes place In a manner we will 
endeavour ta deferibe, 


eber; 


The trachen arteria, or * through which the air f 
conveyed to the lunge, de placed before the eſophagus...|11), 
get of (wallowing z therefor If the % (for fs the y ber 
part of the trachea 1s ealled Je Is not eleled; the allment 6 
"=p into It In Its way ty the @lphagis, But this e preven 

a mall and wy elaſtic cartilage; called Igler, which i; 
attached only to the ſore-part of the 14 ſ that the fog 
Iii its pillage the woſuphaßzus preſſes dow = cartilage, which 
theti covers the glotth of opening of the laryns 4 and at the 
Mie time the veſumm palati being capable of lone degree of 
motion, Is drawn backwards by Its muſrles, aid ech the 
peg) into the ho and the Elſtachian tubes. "This, ho 

is not all; The ſarynsz Whith being compoſed of ruft. 
ſaginpus kings; cannot fall In its Brdinary tate ta compreſt the 
ME Bangs canal of the Wibphaguty s in the aft of geg 
titten carried for warc and WpWards by wufe les deſtined jy 
that pUrpeſe j anch conſequently drawing the * uf the 
— 0 with it, that opening is Fully dilated: When the gl; 
Ment has reached the Pffarynsz its defeent is profigfel by , 
own proper Weight and by the muſeular Abres of the wink. 
git Which eantinue 16 eantrabh from Above Wü Wende, a 

8 aliment has reached the framach, That theſe fibres have ng 
inganfiderable (hare In degluaieiens any perfon may BAL ich 
oy (wallawing with his head downwards When the gegen 
the aliment 9 ＋ paffibly he effected by its weight, 

I; is neceflary that the noſtrils and the lungs ſhould commu. 
nicate with the mouth, far the pur ſes 4 and reſpira- 
tian: but if the moſt minute part of our happens to be in, 
troduced into the trachea, it never fails to produce a violent 
cough, and ſometimes the moſt e This is 
liable to happen when we laugh or 8 in the act of degly. 
tition : the food is then ſaid to have — ed the wrong way, and 
indeed this is not N expreſſed: for death would (on 
follow, if the quantity of aliment introduced into the trachea 
ſhould be ſufficient to obſtruct the reſpiration only during 
very ſhort timez or the irritable particles of food ſhould not 
ſoon be thrown up again by means of the cough, which in 
theſe caſes very ſeaſonably increaſes in porpot tion to the degree 
of irritation, 

If the velum palati did not cloſe the =p to the noſtrils, 
deglutition would be performed with difficulty, and perhaps 
not at all j for the aliment would return through the noſe, as iz 
ſometimes the caſe in drinking. Children, from a deficiency 
of this velum palati, have been ſeen to die a few hours after 
birth ; and they who from diſeaſe or any other cauſes have not 
this part erfe, ſwallow with — 

he aliment, after having been ſufficiently divided by the 
action of the teeth, and attenuated by the ſaliva, is received 
into the ſtomach, where it is deſtined to undergo a more con- 
ſiderable change. The properties of the aliment not being 
much altered at its firſt entrance into the ſtomach, and before 
it is thoroughly blended with the gaſtric juice, is capable of 
irritating the inner coat of the ſtomach to a certain degree, and 
occaſions a contraction of its two orifices---In this membranous 
bag, ſurrounded by the abdominal viſcera, and with a certain 
degree of natural heat, the aliment undergoes a conſtant agita- 
tion by means of the abdominal muſcles and of the diaphragm, 
and likewiſe by a certain contraction or expanſion of the mul- 
cular fibres of the ſtomach itſelf By this motion, every part 
of the food is expoſed to the action of the gaſtric =y which 
2 divides and attenuates it, and prepares it for its paſ- 
into the inteſtines, 

ome obſervations lately publiſhed by Mr. Hunter in the 
Philoſophical Tranſaftions, tend to throw conſiderable light 
oh the prineiples of digeſtion, There are few dead bodies in 
Which the ſtomach, at its great end, is not found to be in ſome 
degree digeſted (H), Animals, or parts of animals, poſſeſlel 
of the living | 4s when taken into the ſtomach, are not 
in the leaſt affe&ted by the action of that viſeusz but the mo 
ment they loſe the living principle, they become ſubjeRt to its 
We powers. This ſeems to be the eaſe with the (tym), 
which is enabled to reſiſt the action of its Juices in the living 
body i but when deprived of the living priveipley It is then 1 
gry 1 ＋ of that menſtruum, Which it 14) 
(efelr formed for the digeſtion of its contents z the proceſs of 
digeſtion appearing ts be continued after death, This is co 
firmed by What happens In the ſtomachs of fiſhes | They fie: 
— Walſew, without maſtication, Aſh which are lafget 
than the digeſting parts of their ftomach ean eontaly an (1 
fueh eaſes, that part which is taken Into the fremarh se more sf 
lefy diffylved, while nal part Which remains In the eſoph4s' 
is perfectly bund and here, as Well as In the human budy, ce 
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(1 The Abbe eee who has lately written upon digeſtion, 
finds, from a variety of experiments, made upon ad wpeds, hlt j 
and fiſhes, th (gon por on for ſum thn er death; thou 
lar leſs 1220 era ow) n living bee * eat le peerſſu ty In 
any animals; or at lea motes it ina much greater de 4 
und ly that when th Nom h Was cut 00 U the pan ha 
ſomewhat "ky power ige low though this was willing » n 
— Was th 


compared with t wide lace when the tome 
In not one oft 4 Wb the great evrvature of the 
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ſome difulved; or much eraded after death, There was Fan 
rb, ney eſpeglally In different ies n which, when he e 
eared the Romarh of Its eantents; the Infernal goat was wantlagz, 
it 0 anlmal there was only a ly texeoflation ; and the lag 
n 4 of jhew wii at the inferior part; of great evrvature; 
ty of the ſtomaeh (uſer MA an fleſhy of part of the 
eigen of gl at andinals put into It! js aa} 10 Ing 68 4 let. 
3, that theſe bodles ate 1 * d 6 by the goſtti® 


ak 
wid, Whereas It only arty on the internal ſirface of the 1 
igeſting 
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ANATOMY. 


digefting part of the Nomach is often reduced to the ſame ſtate 
as the Jello part of the food, Theſe appearances tend to 
prove, that digeſtion is not effected by a mechanical power, by 
«nations of the ſtomach, or by heat z but by u fluid ſecreted 
the coats of the ſtomach, which is poured into its cavit ,and 
here animalizes the food, or aſſimilates it to the nature of blood, 

From ſome late experiments by M. Sage, it _ that 
1flammable air has the property of deſtroying and diſlolving 
the animal texture: And as we ſwallow with the ſubſtances 
which ſerve us for food a great quantity of atmoſpherical air, 
M1, Sage thinks it poſſible, that dephlogiſticated, which is its 
principle, may be converted in the ſtomach into inflammable 
air, or may modiſy into inflammable air a portion of the oily 
lilftance which is the 71 of aliments. In this caſe, 
would not the inflammable air (he aſked), by diſlolying our 
lad, facilitate its converſion into chyle ? 

Be this as it may, the food, after having remained one, two, 
vr three hours in the ſtomach, is paldewoles, into a greyiſh pulp, 
which is uſually culled chymur, a word of Greek etymology, 
iznifying juice, and ſome few my or chylous particles begin 
ty ap er. Hut the term of its relidence in this bag is propor- 
tioned to the nature of the aliment, and to the ſtate of the (to- 
mach and [ts Juices, The thinner and more perfectly digeſted 
yarts of the food paſs by a little at a time into the duodenum 
through the pylorus, the flbres of which relax to afford it u 
paſlagez and the groſſer and leſs digeſted particles remain in 
the lomach till they acquire a ſufficient Auidity to pals lite 
the ititeltines, Where the nature of the che is perfectly 
changed, The bile and paticreatle Juice which flow into the 
duodenum and the mucus, which ls every where diſtilled ſrom 
the ſurface of the Inteltines, mix themſelves with the allmen⸗ 
tary bub, Which they (HIT further attenuate and difllolve, and 
no which they ſeem to Infuf- new properties. * 

Iwo matters very different from each other In thelr nature 
Wah det leon, are the reſult of this comblnation.---One of 
ib, which Is compoſed of the Hquid parts of the allment 
vl of foe of Its more find partieles, extremely divided an 
mixed with e we have deſer bell, conſtitutes a very 
mild, (weet, and WHIT Auld; refembling milk; and diftin- 
withed by the ame bf ch, This Ald ds abſorbed by the 
[icteal veins, Welch eotivey It Into the clyeulatiun; Where, by 
being allim(lated lite the Mature of bland; it affoxds that (lip. 
ply of nutrition Which the enntinual waſte of the body Is falling 
ty requlye; | lie otherg is the temalns of the vlemvetitary mals 
deprived bf all its HWiltritioys, particles; 0 cuntalnlng oy 
ſuch 4 were feſecte 125 bor 0 HOUR of the 
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labtedls; This grole putt; efſled the Frei Falles un thru 
the cohtſe v doe ite, teh he ca ut the unusz us "ij 
be 175 5 5 71 t this prpreſt in the tren Kan 
wt be Well YEH 660 kill the HIBHISH Bf keſpiratiun haus Bet), 
10 + the f 7 805 bl he ſiſtellſnes Je 4 fue 
11 Mg be properly HeletiBen in this gate; 448 gebt ves £8 
e Ateſſthen te: 8 

0 4t BH Mead Ubfkkv paz that the Inteltiial canal Is AYE 
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aud calle αν, eue Now this difpalitign will be 
wund to afford s farther progf af that divine wildamy which 
thu 5 and phyſtalagiſt cannot fall ta diſcaver in all their 
purſults. For If tho Inteſtinal canal was much (ſhorter than it 
naturally is 4 If Inſtead of the profent circumvolutions it paſſed 
in a dire&t courſe from the ſtomach 4 and if its Inner ſurface was 
ſinvoth and deſtitute of valves; the allinent would conſe- 
quently paſy with great rapidity to the anus, and ſufficient time 
would be wanting to alimilate the chyle, and tor the neceflary 
abſorption of it into the lactoals: ſo that the body would be de- 
prived of the ſupply of nutrition, which is ſo eflential to life 
and health z but the length and circumvolutions of the inteſ- 
22 the inequality of their internal ſurface, and the courſe of 
the aliment through them, all concur to perfect the ſeparation 
of the chyle from the fees, and to afford the neceſſary nou- 
iſhment to the body, 


EXPLANATION or PLATE V. On the Viſcera, 


Figure III. repreſents the body laid open to ſhew the thora- 
eie and abdominal viſcera in ſitu, nothing being removed but 
the omentum, 

A, Larynx, B. The internal jugular vein, C, The termi- 


1 


(1) We are informed by Galen, that the lacteals had been ſeen in 
ads by Erafiſtratus, who conſidered them as arteries carrying a 
mik) fluid 1 but from the remote time in which he lived, they do 
"vt ſeem to have been noticed till they were diſcovered in a livin 
dog by Aſellius, who denominated them /aFealr, and conſidere 
g em as ſervingto convey the chyle from the inteſtines to the liver; 
or before the diſcovery of the thoracic duct, the uſe of the live 
_ univerſally ſuppoſed to be that of converting the chyle into 
»100d, Butthe di covery ofthe thoracic duct by Pecquet, not long 
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nation of the thoracic duct at the angle, between the leſt ſub» 
clavian and jugular veins. D, The ſubclavian vein. E, Cava 
deſcendens. F, The right auricle of the heart, C, "The right 
ventricle, H, Part of the left ventricle. I, Aorta aſcendens, 
K, Arteria pulmonalis. L, The right lobe of the lungs, part 
of which is cut off to ſhew the great blood-veſlels, M, The 
left lobe of the lungs, N, 'The diaphragm. O, The liver. 
P, The ligamentum rotundum. O, I he gall-bladder, R, The 
ſtomach . by the liver towards the left ſide. 8, Ihe ſmall 
guts. I, The ſpleen. 

Figure IV. repreſents an internal view of the body below the 
2 with the inteſtines removed to ſhew the remaining 
viſcera, and the thoracic duct, 

AA, The under fide of the liver. B, Ligamentum rotun- 
dum. C, The gall-bladder, D, "The pancreas, F, The 
ſpleen. FF, The kidneys. GG, 'The emu gent veins. H, The 
thoracic duct, I, Aorta deſcendens. K, Vena cava aſcendens, 
LL, Spermatic plexus, going over Poupart's ligament to the 
telticles, M, A probe under the ſpermatic veſlels, and the ar- 
teria meſenterica inferivr, and over the ureters, N, The ureter, 
0, Inferior meſenteric artery, PP, Uteters going down to 
the bladder, . The iliac veſſels, R, Big mold flexor of the 
colon going down tv form the rectum. 8, The rectum inteſti- 
num, TT, The anterlor (pine of the os lleum. UU, "The 
iliac artery and vein going under Poupart's ligament to the 
thigh, X, Ihe bladder of urine. V, Offa pubis, 

ure V. repreſents a view of the heart In ſitu, 

In this prepatation the heart and Its veſſels are filled with 
what is called injection, (4 compound of bees wax and talluw 
coloured With vermililon, king's yellow, of any other = 
to ſhew the diffrent diameters of the cavities of the heart an 


vellels, The heart, therefore, and Its vellels, appear In the 


prip larger thai they ever can (ii the natural Nate in the lung 
y 4 becauſe, in the vlg budy they are only half fully alſo th 
obtaln this view, the perecardium Is removed, the cellular mem- 
brane and alr veſicles of the lungs dill Hhod off to ſhew more 
clearly the ex[t of the large bloud veſlels from the heart, &e, 

A, Ihe right auricle, H. The right ventricle, C, a portion 
of the left ventrlele (beri, 13, The right coronary artel ys and 
veln; thele are the vellels with & elr correſponding ones bin the 
ther, fide; which ſupply the fubſtgyee of the heart with 3 
|, 1 o ajiex of the heart z It Is this aut which we fre 
ſutlng between the gth aid ben ribs of the left fide in violet 
ect fluns. F, Apti alteidens. I, yz The talit auch left ca- 
rutid djterics; t,t; We two Nibelavian drteries; 1; Atria 
tleſeetidens; 144 ** c Stall arteries ulug dit ty thi 
* bra (partes; Ky Vea ea ponder 44 1 he 
Fight aud leit feht ad relus: My Mz The tight aid let j14: 
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An infinite number of very minute veſſels, called the /acteal 
ein, ariſe like net-work from the inner ſurface of the intef 
tines, (but principally from the jejunum and Hewn), which are 
deſtined to Imbibe the nutritious Huld or chyle, 1 hele veſſels, 
which were diſcovered by Afellius in 1622 (1), pals obliquely 
through the coats of the inteſtines, and . along the me» 
ſentery, unite us they advance, and form larger branches, all of 
which paſs through the meſenteric or conglobate glands, which 
are very numerous in the human ſubject, As they run between 
the inteſtines and theſe glands, they are ſty led vene uur 

eneri;; but alter leaving theſe glands, they are found to be 
eſs numerous, and bein Periad in ſize, are then called vene 
lates ſecundi generir, which go to depoſit their contents in the 
thoracic duet, through which the chyle is conveyed into the 
blood. "This thoracic due begins about the lower part of the 
firſt vertebra lumborum, from whence it paſſes up by the fide 
of the aorta, between that and the vena azygos, cloſe to the 
vertebre, being covered by the pleura, Sometimes it is found 
divided into two branches j but they uſually unite again into 
one canal, which opens into the left ſubclavian vein, after 


— 


2 * 
— 


aſter, eorrected this error, Pecquet very candidly confeſſes, that 
his diſcovery accidentally aroſe from his obſerving a white fluid, 
mixed with the blood, flowing out of the vena cava, after he had cut 
off the heart of a living dog: which he ſuſpected to be chyle, and 
afterwards traced to its ſource from the thoracic duct: "This duct 
had been ſeen near an hundred years before in a horſe by Euſta- 
chius, who ſpeaks of it as a vein of a particular ſtructure, but 


without knowing any —_ its termination or uſe. i 
ce ; 
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. rampoſe only @ part of a trop of vellels which perform the 
office of „ele, and w 


Ich conſtitute with thelr common 
trunk the thoracle duct, and the-conglobate glands that are 
diſperſed through the body, what may be {tyled the Hat hie 
len. So that what |» ſaid of tho ſtructure of one of theſe ſe- 
ries of veſſels may very properly be applied to that of the other, 

The ymphatic veins U ure minute pellue'd tubes, Which, 
like the lacteals, direct thelr courſe towards the centre of the 
body, where they pour a colourleſs uid into the thoracie duet, 
"Tho lym vathies from all the lower parts of the body gradually 
unite as they approach this duct, Into which they enter by three 
or four very large trunks, that ſeem to form the lower extre- 
mity of this canal, or rechte el, which may be confi» 
dercd as the greet trunk of the lymphatic ſyſtem, 'The lae- 
teals open into it near the fame place; and the lymphatics, 
from a large ſhare of the upper parts of the body, pour their 
lymph into different parts of this duct as it runs upwards, to 
terminate in the left ſubclavian vein, 'The lymphatics from 
the right ſide of the neck, thorax, and right arm, &c, terminate 
in the right ſubclavian vein, 

As the lymphatics commonly lie cloſe to the large blood- 
veſſels, a ligature paſſed round the crural artery in a living 
animal, by including the lympatics, will occaſion a diſtenſion 
of theſe veſlels below the — ſo as to demonſtrate them 
with eaſe; and a ligature paſſed round the thoracic duct, in- 
ſtantly after killing an animal, will, by ſtopping the courſe of 
its contents into the ſubclavian vein, diſtend not only the lac- 
teals, but alſo the lymphatics in the abdomen and lower extre- 
mities, with their natural fluids (L). The coats of theſe veſſels 
are too thin to be ſeparated from each other; but the mercury 
they are capable of ſuſtaining, proves them to be very ſtrong; 
and their great power of contraction, after undergoing conſi- 
derable diſtenſion, together with the irritability with which 
Baron Haller found them to be endued, ſeems to render it 
probable, that, like the blood-veſſels, they have a muſcular 
coat, The lymphatics are nouriſh-d after the ſame manner as 
all the other parts of the body. For even the moſt minute of 
theſe veſlels are probably ſupplied with ſtill more minute arte- 


ries and veins. This feems to be proved by the inflammation. 


of which they are ſuſceptible, and the painful ſwellings which 
ſometimes takes place in lymphatic veſſels, prove that they have 
nerves as well as blood-veſlels. Both the lacteals, lymphatics 
and thoracie dust, ate Furniſhed with valves, which are much 
more common in theſe veſſels thai in the red veins: Theſe 
valves ute uſually in pairs, and ſerve to promote the courſe of 
the chyle aud lymph towards the thoracle duct, and to prevent 
Its returii, Mention has been made of the glands, through 
which the latteals paſs In theſt evurſe through the meſentery; 
ang it is t be obſer ved, that the lytphatics paſs through flml= 
lar glands In their way ts the thoraele duct. I eie glands ate 
all of the — kind, but the changes which the ehyle 
and lymph undergo In thelr paſſage through them, have nok yet 
ben aſeertalied, 
The e effet begin from furfaces and eavltles In gl 
parts of the budy as hen, ls Is & fact naw wniver(kll 
allowed : but haw the fluids they abſorh are puyred Into thoſe 


vavitiess is a (jet of controverſy, The canterits of -the ah 


domen, for Inftanee; were deferihetl as belng eonftantly moil- 
tened by u very thin watery Auld, Ihe fame thing takes place 
In the perieardining pleiſta, and all the other cavities of the 
14% und this watery m Is the (mph; Hut whether it is 
exhaled into thoſk cavities t irotigh the minite ends of afterics; 
— through their eos; are the points in diſpiite; 
We eatititit here be permitted to relate the Many ingenſels df= 
guments that have bern atfvatired in Favour bf curl of thelt 
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wand 4 and fur which, by Its gelatinays pringipley It fees ty 
e much better calculated thatt 4 pure and watery uid wal, 
e, for ſuch j has been (\yppaſed ty be by ſome anatoiniſls, 

he mouths of the 1 and ldteals, hy acting as capil. 
lary tubes, ſvem to abſorb the lymph and % ſomewhat in thy 
ſame manner as a NN tube of glaſs, when 1 into @ ba. 
ſi of water, Is enabled to attract the water into It to a certalg 
height ; but |t |s probable that they likewiſe poſſeſs a living 
yower, which affifts In performing this office, In the human 

y the lymph, or the che, Is probably r upon this 
prineiple, as far as the firſt pair of valves, Which ſeom 19 14 
placed not far from the orlfice of the abſorbing veſſel, wheth + 
(Iymphatie or ladteal y and the uid will then be propelled for. 
wards, by a continuation of the abſorption at the orifice, lig 
this does not ſeem to be the only Inducement to Its progreſs (ws 
wards the thoracic duct] theſe veſſels have — y @ muſen⸗ 
lar coat, which may ſerve to preſs the fluid forwards from oy 
palr of valves to another and as the large lymphatle veſlels and 
the thoracic duct are placed cloſe to the large arteries, which 
have & conſiderable pulſation, it is reaſonable to ſuppoſe, that 
they derive ſome advantages from this ſituation, 


EXPLANATION OF THE PLATES ON ThE 
ABSORBENTS AND LY MPHATICS, 


IWhoever carefully views the Abſorbent Syſtem, muſt be convincel, 
that as it explains and points out the cure of many diſeaſes, it 
deſerves the attention of the prattitioners of the healing art. 

nd as it is fo generally diffuſed through the animal kingdm, 
it Hfrongy claims the regard of thiſe who wiſh to enquire phi. 

—— ly into the animal economy. Mie have therefore intre. 

uced a figure formed from an idea of the late Dr. William Hun. 

ter, who, for the better explanation of this Syſtem, ſuppaſed a 

figure to be tranſparent in order to ſhew the courſe and 2 

tron of the abſorbent veſſels in a — of view, I; 

have alſo added fix repreſentations from Haller's treatiſe on the 

Iymphatics, of which we have given gopious deſcriptions, 

EXPLANATION or PLATE VI. 

This ſubject was taken from M. de Pile's Anatomy for 
Painters, but conſiderably improved by Mr. Edward Blake 
and the abſorbents were added to it by Dr. Roberts, from the 
deſcriptions and repreſentations given by public lecturers and 
profeſſors in town, and from foreign writers on the ſubjed, 
particularly from Monſieur Maſcagni in Italy, who has given 
plates of them, and ſne n them on every ſurface and cavity of 
the human body, and that they are equally numerous with the 
veins. Mr. John Hunter has proved thelr exlſtence even in 
the ſubliatice of bone itſelf, See his treatiſe on the Animal 
1 

The deligh of this figure muſt be very eaſlly underſtood 
by any perſon who has ever viewed a vaſtuſar ue, vr read 
the deſcription of the bloodzveſſels In the human body, be 
abſyrbeiits are obſerved to have a peculiar affection to arteries 
and thelr great trunks always accompany thole of arteries, " 
the larger the artery le, the larger are the ablorbents, Is rea 
In diameter as the artery Inefeaſes, They obtain the fans 
mae With the arteries they gecompany; only When they ene 
towards the firfuce of the body, they thei leave the final 
ramifications of arteries; and attend the larger trunks of vel 
and there agaly they reeelve 1— name from the nearelt vel, 
(i that the reader has only tin look bark ty the defeription of 
the hluod-vellels; In this Hy ſtem, to have u pretty elear idea of 
their (ze and ſtuntlon, 

In this figlre we have lppoſed the parigtes of the thoras 
ard aber ty be cut away, 111 order to tes the abſorhents i 
the viſcera with greater 24 an the better ty (how theif 
variety ajid (triichiire : they ſbem wy mit of very little change 
all ayer the budy; exeeptiiig upon the ſungs and liver; Up 
the lungs they take the reticular form of the alt Velieleny a 
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extremities aaa and arne, Ne, keſombſe the branches, 15 
awer xtreinſtſes, the thats, and tho eceptaculum (hyli, the 
body of the $r&0. 

The Receptacidum C Is repreſented In the plate, ariſing 
{om the Loli by the middle of the body, running wp Its whole 
laigthy and terminating In the angle of the loft Jugular, and 
ihclavian velns The black knobs among the abſorbents, are 
toproſentations of glands, and the large vellel in the middle, ls 
the artery of the limb |t belongs to, The ſame view Is given 
hetey * the plate, to keep up the connection In the Syſtem, 


EXPLANATION ov PLATE VII, 


Figure I. exhibits the trunk of the human ſubjeCt, prepared 
10 ſhow the lymphatle veſſels and the duétus thoracieus, 
A, the neek, B B, The two jugular velns, C, The vena 
eaya ſuperior, 1) D DD, The ſubelavian veins, E, The be- 
ginning ofthe aorta pulled to the leſt ſide Py means of a ligature, 
in order to ſhew the thoracle duct behind it, F, The branches 
ariſing from the curvature of the aorta, G (3, The two carotid 
arterics, H H, The firſt ribs, I I, The trachea, K K, The 
ſpine, L L., The vena 7 5 MM, The deſcending aorta, 

, The cwliac artery dividing into three branches, O, The 
ſuperior meſenteric artery, P. The right crus diaphragmatis, 
WM, The two kidneys, R, The right emulgent wry. SS, 
1 he external iliac arteries. g, d, The muſculi pſo. I, The 
internal iliac artery. U, The cavity of the pelvis. X X, The 
ſpine of the os ilium, Y V, The groins, a, A lymphatic gland 
inthe groin, into which lymphatic veſſels from the lower extre- 
mities are ſeen to enter. % Thelymphatic veſſels of the lower 
extremities — under Poupart's ligament. cc, A plexus of 
the lymphatic veſſels lying on each ſide of the pelvis. 4, The 
pſoas muſcle, with lymphatic veſſels lying upon its inſide. e, A 
plexus of lymphaties, which having paſſed over the brim of the 
pelvis at 05 having entered the cavity of the pelvis, and re- 
ceived the lymphatic veſſels belonging to the viſcera contained 
in that cavity, next aſcends, and aſſes behind the iliac artery 
to (g). /, Some lymphatic veſſels of the left ſide paſſing over 
the upper part of the os ſacrum, to meet thoſe of the right ſide. 
2, The rig . with a large plexus of lymphatics ring on 
its inſide, þ , The plexus lying on each ſide of the ſpine. 
111 Spaces occupied by the lymphatic glands. , The trunk 
of the lacteals lying on the under ſide of the ſuperior 
meſenteric artery, 4 The ſame dividing into two branches, 
one of which paſſes on each ſide of the avrta ; that of the right 
ſide being ſeen to enter the thoracic duct at (m)  # The tho- 
racic duct begining from the large lymphaties. #, The duct 
paſſiig under the lower part of the crus Ciaphragmatis aud wiz 
det the right emulgent artery. , The thoracle duct penetrating 
the thorax. p. Joe lymphatic veſlels joining that duct in the 
thorax. The thoracic dudt paſting under the eurvature of 
the aorta, to get to the left ſubclavian veln ; the aveta hel 
drawn aflde to Thew the duct, „„ A plexus of lymphatic veE 
„ paſſing upon the trachea from the thyrold gland ty the 

Figure it reprefents the upper part of the trunk tub on from 
A higher poliit of view, In order ts ew the termination »f the 
oracle Auel more perfectly; and alft the trinks of the abſer- 
bent veſfb1s of the head ane hh extremities, A, The nerk, 


jh ragts 
em at large. 


H, The two fhovilders with the pedtorsl myſeles tryed over 
hem, C, The arms; 1 Dy The cut 
FF, The extremities of the (Wn t ribs; v ſ\helaviai 
muſcles, 10 The ribs; H, The t nk | The gorts 'al- 
renten, The aurti delkelt ens, Le The W of the ed- 
rut lc und fi vlan artery uf the Fig | Ads; The left ea- 
ut id. I R N 05 


bild. 6 leſt ſuhe las an artery; | 
for; P, The thiliks of the began hl ſuguſdt VElHa: * his 
ky belavidn vel; R. The tight Jgular 195 he 
N fle dada Vein, T Phe left ſagulaf: n The thoracic 
hy pail an the Fight Ids 6f the deleendiig aorta (K) behind 
We Weendiing en (I and Behind the lower part of the left 
9 (Mu and then appearing ab (9 „ The upper 
Part of the theracie duch lying = the left erat Ac 
he left jugylar wo that vein d8WNWartl 


U * he elayicles; 


The eava pe- 


ad paſfiiig behin 
all W atis kg wa | 
t (ubelavign & The exiFemiry gf the thararie duet, enter⸗ 
"g the 1 between the left jugylar and the left (ubelavian 
Yell, # & we of the trunks of the lymphaties of ye lefs 
eum lying vpan the aufſide of the cheth, and paſting under the 


Jae angle bergfec the left Jugular and the - 
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h ie Fig Wi Wii Gly o Wins trunk 
Wal 4 W 11 the 0 @ vl ths tharas Just vader he 
c jel 1 T hat network paſſing Wer 1 right ſubeſa y ſan 
veln (4) ad Miner the ay Ws e „ (on the figure) 
the cfapſple itfelt being removed. 4, The common trunk both 
of that plexis and of all the ather en of the upper ex- 
tremity of the right fide, which trunk lies between the right 
ſubclavian artery and velng and paſſes Into the angle between 
the right jugular and the right he lav lan, 4 The trunk of the 
r* of the right ſide of the neck, lying on the outfide of 
the fight Jugular vel, and * Into the angle between that 
vein and the ſubelavian of the ſame fide. % One of the lym- 
phaties of the right ſide of the thyrold gland Fung under the 
right jugular vein, 

PFignre THT, exhiblts u fore view of the upper extremity, This 
repreſentation belng made from a dried preparation, the mu⸗ 
eles therefore appear very finall, It has @ peculiarity in the 
ulnar artery, running over the muſcles Inſtead of under them, 
A, Ihe ſcapula. B, "Theelavicle, C, "The extremity of the 
brachial artery, D, The muſcles lying on the inſide of the arm, 
E, "The Inner condyle of the os humeri, P, The lower ex» 
tremity of the radius, 

On the Jut-Lines ts Fig, 3. 

a, A lymphatic veſſel which lies in the cellular membrane 
immediately under the ſkin, and paſſes up on the inſide of the 
arm to the axillary glands, b, Superficial lymphatic veſlcls 
— over the muſcles from the back of the tore arm, and 

ikewiſe over the biceps to the glands in the axilla, , A ſuper- 
ficial lymphatic from the back of the fore arm. d, A gland 
through which it paſſes. e, 'The lymphatics from the anterior 
and the poſterior part of the fore arm uniting. ff, Lymphatic 
glands in the axilla. g, A deeper ſeated lymphatic veſſel, lying 
cloſe to the radial artery, which it accompanies all the way to (h). 
h, The deep ſeated lymphatic veſſel paſſing under the interoſ- 
ſeous and ulnar arteries, and appearing again on the arm at (1) 
i, The deep ſeated lymphatic veſlel lying cloſe to the brachia 
artery. k k, Two ſmall lymphatic glands through which it 
paſſes. I, The ſame veſſels now become much larger, and 

ailing under a branch of the nay and ſome cellular mem- 

rane, and appearing at (m). m, The trunk of the deep ſeated 
lymphatic veſlels palin upwards to the axilla, where it enters 
the glands, ff, ff, Ter axillary glands, which are common 
both to the ſuperficial and the deep ſeated lymphatic veflels. 

Figure IV. exhibits a back view of the fore arm and hand. 
The preparation from which this view was taken having been 

reviouſly dried, the muſcles appear very flender. A, "The 

— The lower extremity of the radius C, The lower 
extremity of the ulna. I, The muſcles of the back of the 
fore arm turned aſide to exhibit a derp ſeated lymphatic veſlel, 
which perforates the interollevus ligament to get to the fore 
part. E; The olecrancn, 


On the Hut- Lines th Fir, EEE 
aan, Lymphatics appearing the back part of the fore arm 
Immediately untſer the (kin, by Sure of the Iymphatics, bending 
6ver the upper extremity of the radivs to get ts the fore part tf 
the arm. & A lymphatle paſting over the ulna, Immediately 
under the vleerantny and wilder the Inner condyle of the vs hyi- 
merl, to get to the fore pon of the arm, & A * which 
has penetrated the muſtles, perforates the Interoliegus ligaments 
and gots Vi. ſute part of the arm near the radial artery, 
Figure V; exhibits the more (iperfietal lymphatie veſſels of 
y „ The ſpins of the 6 1059 J, ho 
uus pubs, C. The Hige artery; I, The 5 „ F. Branches 
of thi brurtzl artery; , 1 6 muſtuſus guftrucneinſus. Hz 
The thin; l, he teiidon of the miltiilis thlalſs with tis; 


the lower extremly 


Dn the Ont Lines t Fig: 3; | 
n Ae vessel belotighlg tt the ip vf the fot; by 
Its fit Gele titty bränches; cee Other diviſions of the 
1 lymphatic vellsl; © A Mal hat Nr & he 
A veſſels Which lis between the ein afid the Mule 168 uf 
the hight fk T'we lytiphatic A at the Upper part of the 
thigh below the grolh: & Other gans: Wy A lymphatic 
vell-| which p# a ky the dice uf theſe glands WIthGur EnmmY- 
Weating With them j ang, bending twards the inſide of the 
gr81f At (1), 84114 inte the lymphatic gland (E) * Lym- 
ee Gan If the grain WHICN ge EnmABA te the pate 
vellels of the genitals; and theſe of the we E n A 
pfeaus gf lymphatic vellels paffing an the fee of he (ine af 161 y: 

N. 'y 1 ymphatie veſſels appear in theſe plates mare ke⸗ 
gylarly eylindricsl than they are reprefented by Nyck Ruyſeh, 
and athefs; Mp whale plates ſuch veſſels are painted mare like 
is|es than we hays ever (een them, 


Figure 
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Figure VI. exhibits a back view of the lower extremity, 
diflected ſo as to ſhew the deeper ſeated lymphatic veſlels which 


accompany the arteries. | 
N. B. This extremity was dried before the plate was made 
That 


from it, and the vellels are thetefore much ſhrunk. 
A, the us pubis. B, The tuberoſity of the iſchium. C, 
zart of the os ilium which was articulated with the os ſacrum. 

„The extremity of the ilige artery appearing above the groin. 
E, the knee. F F, The two cut ſürfaces of the triceps muſcle, 
which was divided toſhew the lymphatic veſſels that paſs through 
its petforation along With the erural artery, G, The edge of the 
muleulus gracilis. II, "The gaſtrocnemius and ſoleus, much 
trunk by being dried, and by the ſoleus being ſeparated from 
the tibia to expole the veſſels, I, The heel, K, The fole of 
the foot, Is bh. «0 lymphatic veſlels paſſing over the 
knee ty get to the thigh, 

_—_ On the Ont: Lincs of Fig. 6. 

M, The poſterior tibial artery. un A om_ veſſel accom- 
paying the polterlor tiblal artery. b, The fame veſſel eroffin 
the artery; en A (inall lymphatle gland, through which this 
deep (vated A Ar vellel pallbs, d, The lymphatle veſſel 
palling under & mall part of the ſoleus, which ie left attached 
10 the hone, the reſt being removed, es "The lymphatle veſſel, 
cralling the popliteal artery, i 4 h, 1 planes ln the 
hann throu h which the lymphatic veſlel paſſes, i, The lym» 
phatic veſlel paſſing with the crural artery through the perfora» 
tion of the triceps muſcle, k, The lymphatic W aftor it 
has puſled the perforation of the triceps, dividing into branches 
which embrace the artery (1), m, A lymphatic gland belong- 
ing to the deep ſeated [ymphatic veſlel, At this place thule 
vellels pals to the fore part of the groin, where they communi- 
cate with the ſuperticial lymphatic veſſels. n, A part of the 
' ſuperficial lymphatic vellels appearing on the brim of the pelvis, 


SECT, XV. OF THE GENERATIVE ORGANS, OF 
CONCEPTION, &c, 


Art. 1. The Male Organs, 


Tyr male organs of generation have been uſually divided 
into the parts which ſerve to prepare the ſemen from the blood, 
and thoſe which are deltined to convey it into the womb, - But 
it ſeems to be more proper to diſtinguiſh them into the . 
ing, the containing, and the expelling parts, which are the dit. 

ferent offices of the (/e, the veſicule ſeminaler, aud the penis | 
and this is the order in which we propyle to dete ribe them, 

Ihe teſtes are two glandular bodies, ſerving to ſecrete the 
ſomen ſrom the blood, "They are originally formed and lodged 
within the cavity of the abdomen z and it is not till after the 
child is born, or very near that time, that they begin to paſs 
into the groin, and from thence into the ſcrotum (x). Ny this 
diſpoſition they are very wilely protected from the injuries to 
which they would be liable to be expoſed, from the different 
poſitions of the child at the time of parturition, 
in this ſtate are looſely attached to the pioz muſcles, by means 
of the peritoneum by which they are covered j and they are at 
this time of life connected in a very particular manner to the 
parietes of the abdomen, and likewiſe to the ſcrotum, by means 
of a ſubſtance which Mr. Hunter calls the —_ or guberna- 
culum teſtis, becauſe it connects the teſtis with the ſcrotum, and 
directs its courſe in its deſcent, This gubernaculum is of a 
pyramidal form, with its bulbous head fixed to the lower end of 
the teſtis and epididymis, and loſes. its lower and lender extre- 
mity in the lilies membrane of the ſcrotum, It is difficult 
to aſcertain what the ſtructute and compoſition of th guber- 
naculum is, but it is certainly vaſcular and fibrous ; from 
certain circumſtances, it ſhould ſeem to be in part compoſed 
of the cremaſter mulcle, running upwards to join the lower 
end of the teſtis. We are not to ſuppoſe that the teſticle, when 
deſcended into the ſcrotum, is to be ſeen looſe as a piece of 
gut or omentum would be in a common hernial ſac, e have 
already obſerved, that during its reſidence in the cavity of the 
abdomen it is attached to the peritoneum, which deſcends with 
it; ſo that when the ſac is completed in the ſcrotum, the teſti- 
cle is at firſt attached only to the poſterior part of it, while the 
fore part of it lies looſe, and for ſome time affords a communi- 
cation with the abdomen. Ihe ſpermatic chord, which is made 
up of the ſpermatic artery and vein, and of the vas deferens or 


The teſticles / 


| 


excretory duct of the teſtis, is cloſely attached behind 
poſterior part of this elongation of the peritoneum, 
tore part of the peritoneal ſac, which is at firſt looſe 


to the 
But the 


and 
attached to the teſticle, cloſes after a certain time, and 5 


united to the poſterior part, and thus . ſurrounds the 


teſticles as it were in a purſe. The teſticles of the fetus differ 
only in their ſize and ſituation from thoſe of the adult. 7, 
thelr paſlage from the abdomen they deſcend through the ab. 
minal rings into the ſcrotum, where they are ſupported and ve. 
fetided by various integuments, What the linmeddiate cal 
of this deſcent is, has not yet been fatisfactorily determine 
It has been aſcribed to the effects of reſpirationy but the teſticle, 
have ſometimes been found in the ſerotum before the child has 
breathed 4 and it does not ſeem to be oecalioned by the gehen 
of the eremalter muſcle, becauſe the ſame effect would be liakls 
to happen in the hedye-hogy and ſome other quadrupeds, we 
delle les remain in the abdomen — life, | 

The (erytumy Which is the external or common eoverly if 
both teltieles, is a kind of ſhe formed by the common inlet, 
ments, and externally divided Into two equal parts by g pro. 
minent line called yaphe, In the Inner part of the ferotum wo 
meet with a cellular coat called darter (N) Which by its dun! 
cature divides the (erotum into two equal parte, and farms what 
is called /e e which correſponds with the raphe, "Thy 
collaplion which is {6 oſten obſerved ta take place in the (oro, 
tum of the healthy ſubject, when excited by cold or by the 
ſtimulus of venery, ſeems to be very properly attributed tothe 
contractile mation of the ſkin, and not to any muſcular fibres, 
as is the caſe in dogs and ſome other quadrupeds 

The ferotum, then, by means of its ſeptum, is found to 
make two diſtinct bags, In which the teſticles, inveſted by their 
proper tunics, are E. rely lodged and ſeparated from cach 
other, "Theſe coats are the cremaſter, the tunica vaginalis, an 
the tunica albuginea, The firſt of theſe Is compoled of mul. 
cular fibres, and is to be conſidered only as a partial coveriy 
of the teſtisz for it ſurrounds only the ſpermatic chord, ay 
terminates upon the upper and external parts of the tunica va. 
_ teſtis 4 ſerving to draw up and ſuſpend the teſticle (0), 

he tunica vaginalis teſtis has already been deſcribed as bel 
a thin production of the 8 looſely adhering every 
where to the teſticle, which it includes as it were in a bay, 
The tunica albuginen is a firm, white, and very compact num. 
brane of a gliſtening appearance, which immediately invell; 
the body of the teſtis ad he epididymis 4 forving in ſome mea 
ſure to conneRt them to ench other, but without extending its 
ſelf at all to the ſpermatic chord, This tunica albuginea lerves 
{1 confine the growth of the teſtis and epididymis within certain 
limits, and by giving them a due degree of firmneſs, enables 
them to perform their proper ſunctions. Having removed this 
laſt tunic, we diſcover the ſubſtance of the teſticle itſeli, which 
appears to be made up of an infinite number of very elaſtic f. 
laments, which my beſt diſtinguiſhed after macerating the 
teſticle in water, Each teſticle is made up of the ſpermatic 
artery and vein, and the excretory veſſels or tubuli ſeminiſeri. 
There are likewiſe a great number of abſorbent veſſels, and 
ſome branches of nerves to be met with in the teſticles, 

The ſpermatic arteries ariſe one on each ſide from the aorta, 
generally about an inch below the emulgents. The right ſper- 
matic vein commonly paſſes into the vena cava; but theleſt 
_—_— vein _ emptics itſelf into the emulgent on that 
ide; and it is ſuppoſed to take this courſe into the emulgent, 
that it may avoid paſſing over the aorta, which it would be 
obliged to do in its way to the vena cava. 

he blood is circulated very ſlowly through the ſpermatic 
artery, which makes an infinite number of circumvolutions in 
the ſubſtance of the teſticle, where it depoſits the ſeraen, which 
paſſes through the tubuli ſeminiſeri. Theſe tubuli ſeminiſeri 
are ſcen running in ſhort waves from the tunica albuginea o 
the axis of the teſticle; and are divided into diſtinct portions 
by certain thin membranous productions, which originatefrom 
the tunica albuginea, They at length unite, and by an infinite 
number of convolutions form a ſort of appendix to the teſtis 
called epididymis (v), which is a vaſcular body of an oblong 
ſhape, ſituate upon the ſuperior part of each teſticle. T hele 
tubuli of the epididymis at length form an excretory duct called 
vas deferens, which aſcends towards the abdominal rings, with 


— 


(u) It ſometimes happens in diſſecting ruptures, that the inteſtine 
is found in the ſame ſac, and in contact with the teſtis, This ap- 
pearance was at firſt attributed to a ſuppoſed laceration of the peri- 
toneum ; but later obſervations, by pointing out the ſituation of the 
teſticles in the fœtus, have led to prove, that the teſtis, as it deſcends 
into the ſcrotum, carries with it a portion of elongation of the pe- 
ritoneum, which becomes its tunica vaginalis, or a kind of ſac, in 
which the teſticle is lodged, as will be explained in the courſe of 
this ſection. The communication between this ſac and the cavity 
of the abdomen, is uſually ſoon cut off; but in ſome ſubjeRs it con- 
tinues open during life; and when an hernia or deſcent of the inteſ- 
tine takes place in ſuch a ſubjeR it does not puſh down a portion of 
the peritonwum before it, as it muſt otherwiſe neceſſarily do, but 
pales at once through this opening, and comes in contact with the 


— — 


naked teſticle, conſtituting that particular ſpecies of rupture tall- 

hernia — — . 

* The dartos has uſually been conſidered as a muſcle, and is 
deſcribed as ſuch both by Douglas and Winſlow, But there being 
no part of the ſcrotum of the human ſubje& which can be ſaid to 
conſiſt of muſcular fibres, Albinus and Haller have very properly 
omitted to deſcribe the dartos as 4 muſcle, and conſider it merely 
as a cellular coat, | 

(0) The cremaſter muſcle Is compoſed of a ſew fibres from the 
obliqus internus abdominis, which uniting with a few from! 
tranſyerſalis, deſcend upon the ſpermatic chord, and ate inſenſibl 
loſt upon the tunica vaginalis of the teſticle, It ſerves to ſuſpe 
and draw up the teſticle, | 

(y } Tho teſticles were named iyi by the ancients, and the name 
ofthis part as givento it on account of its ſituation upon the teſticle 
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arts that make up the ſpermatic chord, and then a 
le org place! ——4 and blood-vellels paſſing on 
to their ſeveral terminations, and the vas deferens going to de. 
lit its ſemen in the veſiculw ſeminales, which are two ſoft 
odies of « white and convoluted appearance externally, tua - 
ted obliquely between the rettum and the lower part of the 
bladder, and uniting together at the lower extremity, From 
theſe reſervoirs d. which are plentifully 1 with bloud- 
veſſels and nerves, the ſemen is occaſionally diſcharged through 
two ſhort paſſages, which open into the urethra clole to a little 
eminence called verwmontanum. 

Near this eminence we meet with the proſtrate, which is fl. 
tated at the neck of the bladder, and is deſcribed as being of 
a glandular Nrukture. It is ſhaped ſomewhat like @ heart with 
ity mall end foremoſt, and inveſts the origin of the urethra, 
Internally it appears to be of a firm ſubſtance, and compoled 
of ſeveral follicles, ſecreting a whitiſh viſeid fluid, that is dif- 
charged by ten or twelve excretory dutts into the m_—_— on 
each ſide of the openings of the veſiculw ſeminales at the ſame 
time, and from the ſame cauſes that the ſemen is expelled, 
As this latter fluid is found to be exceedingly limpid in the 
velicule ſeminales of the dead ſubjeR, it probably owes its 
whitcneſs and viſcidity to this —— of the proſtrate, 

The penis, which is to be conſidered as the vehicle oraQtive 
organ of procreation, is compoſed of two columns, the corpora 
cavernoſa and corpus ſpongioſum. The corpora cavernoſa, 
which conſtitute the greateſt part of the penis, may be de- 
ſcribed as two cylindrical ligamentous tubes, each of which 1s 
compoſed of an infinite number of minute cells of a ſpongy 
texture, which communicate with each other. Theſe two bo- 
dies are of a very pliant texture, and capable of conſiderable 
diſtenſion; and being united laterally to each other, occaſion 
by this union a ſpace above and another below. The upper- 
moſt of theſe ſpaces is filled by the blood · veſſels, and the lower 
one, which is larger than the other, by the urethra and its 
corpus ſpongioſum. Theſe two cavernous bodies are at firſt 
only ſeparated by a partition of tendinous fibres, which allow 
them to communicate with each other; but they afterwards 
divaricate from each other like the branches of the letter Y, 
and diminiſhing gradually in ſize, are attached, one on each 
ſide, by means J. the ligamentum ſuſpenſorium penis to the 
ramus iſchii, and to the inferior portion of the os pubis, 

The corpus ſpongioſum penis, or corpus ſpongioſum ure- 
thre, as it is ſtyled by ſome authors, begins as ſoon as the 
urethra has paſſed the proſtrate, with a thick origin almoſt 
like a heart, firſt under the urethra, and afterwards above it 
becoming gradually thinner, and ſurrounding the whole canal 
of the urethra, till it terminates in a conſiderable expanſion, 
and conſtitutes what is called the glans penis, which is ex- 
ceedingly vaſcular, and covered with papille like the tongue, 
The cuticle which lines the inner ſurface of the urethra, is con- 
—— over the glans in the ſame manner as it is ſpread over 

e lips. 

The penis is inveſted by the common integuments, but the 
cutis is reflefted back every where from the glans as it is in 
the eye-lids; ſo that it covers this part, when the penis is it a 
relaxed ſtate, as it were With a hood, and from this uſe is called 
prepuce, 

Fl prepuce is tied down to the under part of the glans by a 
ſmall ligament called frenum, which is in Fatt only « continua- 
tion of the cuticle and cutis. There are many imple ſabaceous 
follicles called g/andule odorifere, placed round the balls of the 
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glans | and the fluid they ſecrete ſerves to preſerve the exqui- 
te ſenſibility of this part of the penis, and to prevent the i! 
effetts of attrition oy the prepuce, 

he urethra may be defined to be « membranoul canal, paſſing 
from the bladder through the whole extent of the penis, Se- 
veral very ſmall openings called /acune, communicate with 
this canal, through which a mucus is diſcharged into it; and 
beſides theſe, there are two glands, firft deſcribed by Cowper 
as ſecreting 4 fluid for lubricating the urethra, and ca led 
Cowper's glands 9 „and Litre ſpeaks of a gland ſituated near 
the proſtrate, as being deſtined for the fame uſe, The urethrd 
— continued from the neck of the bladder, is to be confi. 
dered as making part of the urinary pallage; and it likewiſe 
affords a conveyance tothe ſemen, which we have obſerved is 
occaſionally diſcharged into it from the veſicule ſeminales. 
The direction of this canal being firſt under and then before 
the pubis, occaſion a winding in its courſe from the bladder to 
the * not unlike the turns of the letter $, 

The penis has three pair of muſcles, the erectores, accelera- 
tores, and tranſverſales. They pulh the blood from the crura 
to the fore 2 of the corpora cavernoſa, The firſt originate 
from the tuberoſity of the iſchium, and terminate in the cor- 
pora cavernoſa, The acceleratores ariſe from the ſphincter, 
and by their inſertion ſerve to compreſs the bulbous part of the 
urethra; and the tranſverſales are deſtined to afford a paſſage 
to the ſemen, by dilating the canal of the urethra, 

The arteries of the penis are chiefly derived from the inter- 
nal iliacs. Some of them are ſuppoſed to terminate by pabu- 
lous orifices within the corpora cavernoſa and corpus ſpongio- 
ſum; and others terminate in veins, which at laſt make up the 
vena magna dorſi penis, and other ſmallet veins, which are in 
general Sfcibuts in like order with the arteries, 

Its nerves are large and numerous. They ariſe from the 
— ſciatic nerve, and accompany the arteries in their courſe 
through the penis. 

We have now deſcribed the anatomy of this organ; and 
there only remains to be explained, how it is enabled to attain 
that degree of firmneſs and diſtenſion which is eſſential to the 
great work of JH 

The greateſt part of the penis has been ſpoken of as being of 
a ſpongy and cellular texture, plentifully ſupplied with blood- 
veſſels and nerves, and as having muſcles to move it in differ- 
ent directions. Now, the blood is conſtantly paſſing into its 
cells through the ſmall branches of the arteries which open 
into them, and is from thence as conſtantly returned by the 
veins, ſo long as the corpora cavernoſa and corpus ſpongioſum 
continue to be in a relaxed and pliant ſtate. But when, from 
any nervous influence, or other means, which it is not neceſ- 
ſary here to define or explain, the ereftores penis, ejaculatores 
ſeminis, levatores ani, &c. are induced to contract, the veins 
undergo a certain degree of compreſſion, and the paſſage of the 
blood through them is ſo much impeded, that it colle&ts in 
them in a greater proportion than they are enabled to carry off, 
ſo that the penis gradually enlarges; and being more and more 
forcibly drawn up againſt the os pubis, the vena magna itſelt 
is at length compreſſed, and the penis becomes fully diſtended, 
But as the cauſes which firſt occaſioned this diſtenſion ſublide, 
the penis gradually returns to its ſtate of relaxation, 

Art. 2. Female Organs of Generation, 

Anatomical writers uſually divide the female organs of gene- 
_—_ into external and internal. In the Art diviſion they in- 
clude the mo venerts; ain pudendi, perinewn, clitorts.nymphe, 
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ANATOMY. 


and caruncule myrtiformes ; and in the latter, the vagina, with | 
the uterus and its appendages. 

The mons venerts, which is placed on the upper part of the 
ſymphyſis pubis, is internally compoſed of adipoſe membranes, 
which make it ſoft and prominent: it divides into two parts 
called /abia pudendi, which deſcending towards the rettum, 
from which they are divided by the perineum, form what is 
called the In ette, The perinæun is that fleſhy ſpace which 
extends about an inch and an half from the fourchette to the 
anus, and from thence about two inches to the 3 

The labia pudendi being ſeparated, we obſerve a ſulcus called 
foſſa magna; in the upper part of which is placed the clitoris, a 
ſmall round ſpongy bed in ſome meaſure reſembling the male 
penis, but impervious, compoſed of two corpora cavernoſa, 
ariſing from the 4uberoſities of the ofla iſchii j furniſhed with 
two pair of muſcles, the erettores clitoridis, and the ſphincter or 
conſirifter oftii vagina; and terminating in a glans, Which is 
covered with its prepuce. From the lower part, on each ſide 
of the folſa poſs the nymphe, two membrahous and ſpongy 
folds which ſeem deſtined for uſeful purpoſes in parturition, by 
tending to enlarge the volume of the vagina gs the child's head 
paſſes through it. Between theſe, about the middle of the foſſa 
magna, we perceive the orifice of the vagina or os externum, 
cloſed by folds and wrinkles; and aboiit half an inch above 
this, and about an inch below the clitoris, appears the meatus 
urinarius or orifice of the urethra, much ſhorter, though ſome- 
what larger, than in men, with a little prominence at its lower 
edge, which facilitates the introduttion of the catheter, 

he os externum is ſurrounded internally by ſeveral mem- 
branous folds called caruncule myrtiformes, which are partly 
the renwins of a thin membrane called Ye, that covers the 
vagina in children, In general the hymen is ſuſſiciently open 
to admit the paſlage of the menſes, it it exiſts at the time of 
their appearance; ſometimes, however, it has been found per- 
fettly cloled, 
- The vagina, ſituated between the urethra and the rettum, is 
a membranous cavity, ſurrounded eſpecially at its external 
extremity with a ſpongy and vaſcular ſubſtance, which 1s co- 
vered by the ſ hinder oſtii vaginæ. It terminates in the ute- 
Tus, about half an inch above the os tincæ, and is wider and 
ſhorter in women who have had children than in virgins. 

All theſe parts are plentifully ſupplied with blood- veſſels and 
nerves. Around the nymphæ there are ſebaceous follicles, 
which pour out a fluid to lubricate the inner ſurface of the va- 
gina; and the meatus urinarius, like the urethra in the male 

ubjeR, is conſtantly moiſtened by a mucus, which defends it 
againſt the acrimony of the urine. | 

The uterus is a hollow viſcus, ſituated in the hypogaſtric 
region, between the rectum and bladder. It is deſtined to re- 
ceive the firſt rudiments of the fetus, and to aſliſt in the de- 
velopement of all its parts, till it arrives at a ſtate of perfec- 
tion, and is fitted to enter into the world, at the time appointed 
by the wiſe Author of nature. The uterus, in its unimpreg- 
nated ſtate, reſembles a pear in ſhape, ſomewhat 2 
with its fundus or bottom part turned towards the abdomen, 
and its cervix or neck ſurrounded by the vagina. The entrance 

into its cavity forms a little protuberance, which has been 
compared to the mouth of a tench, and is therefore called os 
fince. 

The ſubſtance of the uterus, which is of a conſiderable 
thickneſs, appears to be compoſed of muſcular and ſmall liga- 
mentous fibres, ſmall branches of nerves, ſome lymphatics, and 
with arteries and veins innumerable. Its nerves are chiefly 
derived from the intercoſtal, and its arteries and veins from 
the hypogaſtric and ſpermatic. The membrane which lines its 
cervix, is a continuation of the inner membrane of the vagina; 
but the outer ſurface of the body of the uterus is covered with 
the peritonæum, which is reflefted over it, and deſcends from 
thence to the inteſtinum rettum. This duplicature of the pe- 
ritoneum, by paſling off from the ſides of the uterus to the 
ſides of the pelvis, is there firmly connetted, and forms what 
are called ligumenta uteri lata; which not only ſerve to ſup- 
port the uterus, but to convey nerves and blood-veſlels to it. 

The {:gamenta uteri rotunda ariſe from the lides of the fun- 
dus uteri, and paſſin — within the fore- part of the liga- 
menta lata, deſcend through the abdominal rings, and termi- 
nate in the ſubſtance of the mons veneris. The ſubſtance of 
theſe ligaments is vaſcular, and although both they and the li- 
gattentu lata admit the uterus in the virgin ſtate, to move only 
abput an inch up and down, yet in the courſe of pregnancy 
they admit of conſiderable di enſion, and atter parturition re- 
turh nearly to their original Hate with ſurpriſing quickneſs, 

On each ſide of the inner ſurface of the uterus, in the angle 
Hear the fungus, a ſmall orifice e to be diſcovered, Which is 
the beginnikg of one of the tube fallopiane, Each of theſe 
tubes, Which are two In number, paſſing through the ſubſtance 
ol the uterus, is extended along the broad Tigaments, till it 
reaches the edge of the pelvis, from whenee it refletts back 
and turning over behind the liguments, about an inch of its 
> —_ N ſoen mg ing o_ in A Ar near the ova- 
rium. Theſe extremities, having a jagge earance, are 
called fmbrie, or me Aubell Eick tubs Yallopiana is 


nſually about three or four inches long. Their eavities are 2 


firſt very ſmall, but gradually becomes larger, like a trumpet, 


as they approach the fimbriæ. 

Near the fimbria of each tuba Fallopiana, about an inch 
from the uretus, is ſituated an oval body called ovariun, of 
about half the ſize of the male teſticle, Lach of theſe ovaria 
is covered by a produRtion of the peritoneum, and hangs lovſe 
in the pelvis, They are of a flat and angular form, and ap. 
pear to be compoſed of a white and cellular ſubſtance, n 
which we are able to diſcover ſeveral minute veſicles filled 
with a coagulable lymph, of an uncertain number, common 
exceeding 19 in each ovary, In the female of riper year 
theſe veſicles become exceedingly turgid, and a kind of yel. 
low coagulum is gradually formed within one of them, which 
increaſes for a certain time. In conception, one of theſe ma. 
ture ova is ſuppoſed to be impregnate with the male ſemes 
and to be ſqueezed out of its nidus into the Fallopian tube! 
alter which the ruptured part forms a ſubſtance which in ſome 
animals is of a youu colour, and is therefore called corpur 
luteum] and it is obſervable, that the number of theſe (cars oe 
fiſſures in the ovarium, conſtantly correſponds with the num. 
ber of feetuſes excluded by the mother, 

Art. g. O/ Conception, 

Man, being ever curious and inquiſitive, has naturally been 

led to inquire after the origin of his exiſtence; and the Jh 
vf generation has employed the philoſophical world inal ayes; 
but in * up to her minute receſſes, the philuſo. 
her ſoon finds himſelf bewildered, and his imagination often 
lupplies.that which he ſo eagerly wiſhes to diſcover, but which 
is deſtined perhaps never to be revealed to him, Of the many 
theories which have been formed on this ſubjekt, that of ihe 
ancient philoſophers ſeems to have been the moſt ſimple; they 
conſidered the male ſemen as alone capable of forming the 
tetus, and believed that the female only afforded it a lodging 
in the womb, and ſupplied it with nouriſhment after it was 
pertettly formed, This opinion, however, ſoon gave place to 
another, in which the female was allowed a more conſiderable 
ſhare in conception, a 

This ſecond ſyſtem conſidered the fœtus as being formed by 
the mixture of the ſeminal liquor of both ſexes, by a certain 
arrangement of its ſeveral particles in the uterus. But in the 
16th century, veſicles or eggs were diſcovered in the ovaria or 
female teſticles; the fœtus had* been found ſometimes in the 
abdomen, and ſometimes in the Fallopian tubes; and the two 
former opinions were exploded in favour of a new dottrine, 
The ovaria were compared to a bunch of grapes, being ſup- 
poſed to conſiſt of veſicles, each of which had a ſtalk: fo that 
1t might be diſengaged without hurting the reſt, or ſpilling the 
liquor it contained. Each veſicle was ſaid to include * 
animal, almoſt complete in all its parts; and the vapour of the 
male ſemen being conveyed to the ovarium, was ſuppoſed to 
produce a fermentation in the veſicle, which approached the 
neareſt to maturity; and thus inducing it to diſengage it(ell 
from the ovarium, it paſſed into the tuba Fallopiana, through 
which it was conveyed to the uterus. Here it was ſuppoſed to 
take root like a vegetable ſeed, and to form, with the veſſels 
originating from the uterus, what is called the placenta; by 
means of which the circulation is carried on between the mo- 
ther and the fetus. | | 

This opinion, with all its abſurdities, continued to be al- 
moſt univerſally adopted till the cloſe of the ſame century, 
when Leeuwenhoeck, by means of his glaſſes, diſcovered cet. 
tain — particles, which he deſcribed as ſo many animal. 
cula, floating in the ſeminal fluid of the male. This diſcovery 
introduced a new ſchiſm among the philoſophers of that time, 
and gave riſe to a ſyſtem which is not yet entirely exploled. 
According to this theory, the male ſemen paſſing into the tubz 
Fallopianæ, one ofthe animalcula penetrates into the ſubſtance 
of the ovarium, and enters into one of its veſicles or 04 
This impregnated ovum is then ſqueezed from its huſk, through 
the coats of the ovarium, and being ſeized by the fimbriz, '* 
condutted through the tube to the uterus, where it is nouriſh 
till it arrives at a ſtate of perfeftion. In this ſyſtem there 
much ingenuity ; but there are certain circumſtances ſuppo!c 
to take place, which have been hitherto inexplicable. A cel. 
brated modern writer, M. Buffon, endeavours to teſlore. 
ſome meaſure, the moſt ancient opinion, by allowing the fe- 
male ſemen a ſhare in this office; allerting, that animalculao 
organic particles are to be diſcovered in the ſeminal liquor o 
both ſexes: he derives the female ſemen from the ovaria, 4% 
he contends that no ovum exiſts in thoſe parts, But in tles 
idea he is evidently miſtaken; and the opinion now moſt gene. 
rally adopted is, that an impregnation of the ovum, by the 0. 
fluence of the male ſemen, is effential to conception. That 'he 
ovum Is to be Impr nated, there can be no doubt i but #4 0% 
manner in Which fuch an impregnation is ſuppoſed to take pl4tt 
and the means by which the o m afterwards gets into the % 
lopian tube, and from thenee into the uterus, ave Mill Found! 
eliiefly on 2 we will not attempt to extend dal 
the inveltigation of « ſubjett concerning which (o little c be 
advanced with certainty, See the Articles Cnc % 
(O4NAMATION, and the Byllem of MibWLY AAV, Part l. Sev). 
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Art. 4, Of the Fatus in Utero. 

Opportunities of diſſecting the human gravid uterus occur- 
ring but ſeldom, the ſtate of the embryo (3) immediacly after 
conception cannot be perfectiy known, When the ovum de. 
ſcends into the uterus, it is ſuppoſed to be very minute; and 
it is not till a conſiderable time after conception that the rudi: 
ments of the embryo begin to he aſcertained. About the third 
or fourth week the eye may diſcover the firſt lineaments of the 
{tus ; but theſe lineaments are as yet _ imperfeR, it being 
only about the ſize of a horſe-fly. Two little veſicles appear 
in an almoſt wean jelly; the largeſt of which is deſtined 
o become the head of the fartus, and the other ſmaller one is 
reſerved for the trunk. But at this period no extremities are 
to be ſeen; the umbilical cord appears only as a very minute 
thread, and the placenta does not as yet abſorb the red parti- 
oles of the blood. At fix weeks, not only the head but the 
features of the face begin to be developed, The noſe appears 
like a ſmall prominent line, and we are able to diſcover ano- 
ther line under it, which is deſtined for the ſeparation of the 
lins, Two black points appear in the place of eyes, and two 
minute holes mark the cars. At the ſides of the trunk, both 
above and below, we ſee four minute protuberances, which are 
the rudiments of the arms and legs. At the end of eight weeks 
the body of the feetus is upwards of an inch in length, and 
both the hands and feet are to be diſtinguiſhed, The upper ex- 
tremitiey are found to increaſe faſter than the lower ones, and 
the ſeparation of the fingers is accompliſhed ſyoner than that of 
the toes. 

At this period the human form may be decifively aſeer- 
tained ;=all the parts of the face may be diſtinguiſhed, the 
ſhape of the body is clearly marked out, the haunches and the 
abdomen are elevated, the fingers and toes are ſeparated from 
each other, and the inteſtines appear like minute threads, 

At the end of the third month, the faxtus meaſures about 
three inches: at the end of the fourth month, five inches; in 
the fifth month, fix or ſeven inches; in the ſixth month, eight 
or nine inches; in the ſeventh month, eleven or twelve inches: 
in the eighth month, fourteen or filten inches; and at the end 
of the ninth month, or full time, from eighteen to twenty-two 
inches. But as we have not an opportunity of examining the 
ſame foetus at different periods of pregnancy, and as their ſize 
and length may be influenced by the conſtitution and mode 
of life of the mother, calculations of this kind muſt be very 
uncertain. 

The fetus during all this time aſſumes an oval figure, which 
correſponds with the ſhape of the uterus. Its chin is found 
reclining on its breaſt with its knees drawn up towards its chin, 
and its arms folded over them. But it ſeems likely, that the 


poſture of ſome of theſe parts is varied in the latter months of | 


pregnancy, ſo as to cauſe thoſe painful twitches which its mo- 
ther uſually feels from time to time. In natural caſes, its head 
is probably placed towards the os tincæ from the time of con- 
ception to that of its birth; tho' formerly it was conſidered as 
being placed towards the fundus uteri till about the eighth or 
ninth month, when the head, by becoming — hanvics 
than the other parts of the body, was ſuppoſed to be turned 
downwards. 

The capacity of the uterus increaſes in proportion to the 

wth of the fœtus, but without becoming thinner in its ſub- 

ance, as might naturally be expected. The nouriſhment of 
the fartus, during all this time, ſeems to be derived from the 
placenta, which appears to be originally formed by that part 
of the ovum which is next the fundus uteri. The remaining 
part of the ovum is covered by a membrane called ſpongy cho- 
nion (7); within which is another called true chorton, which 
includes a third termed amnos (U): this contains a watery flu- 
id, which is the liquor amnii v), in which the fetus floats 
till the time of its birth. On the fide next the fœtus, the pla- 
centa is covered by the amnios and true chorion; on the ſide 
next the mother it has @ production continued from the ſpongy 
chorion, The amnios and chorion are remarkably thin and 
tranſparent, having no blood-veſſels entering into their com- 
poſition, The ſpongy chorion is opake and vaſcular, 

In the firſt months of pregnancy, the involucra bear a | 
proportion to their contents ; but this pro is afterwar 
reverſed, as the feetus increaſes in bulk. 

The placenta, which is the medium through which the blood 
is conveyed from the mother to the fctus, and the manner in 


which this conveyance takes place, deſerve next to be conſi - 
dered. The placenta is a broad, flat, and ſpongy ſubſtance, 
like a cake, cloſely — to the inner ſurface of the womb, 
uſually near the fundus, and appearing to be chiefly made u 
of the ramifications of the umbilical arteries and veins, an 
partly of the extremities of the uterine veſſels. The arteries 
of the uterus diſcharge their contents into the ſubſtance of this 
cake; and the veins of the placenta, receiving the blood either 
by a dirett communication of veſlels, or by abſorption, at 
length form the umbilical vein, which paſſes on to the ſinus of 
the vena porta, and from thence to the vena cava, by means 
of the canalis venoſus, a communication that is cloſed in the 
adult, But the circulation of the blood through the heart is 
not condutted in the fœtus as in the adult: in the latter, the 
blood is carried from the right auricle of the heart through the 
pulmonary artery, and is returned to the left auricle by the 
pulmonary vein z but a dilatation of the lungs is ellential to the 
paſlage of the blood through the 18 veſſels, and this 
dilatation cannot take place till alter the child is born and has 
reſpired, This deficiency, however, is ſupplied in the feetus 
by an immediate communication between the right and left 
auricle, through an oval opening in the ſeptum which divides 
thetwo auricles, called foramen ovale, The blood is likewiſe 
tranſmitted from the pulmonary artery to the aorta, by means 
of a dutt called can — 1 which, like the canalis ve- 
noſus, and foramen ovale, gradually cloſes after birth, 

The blood is returned again from the fwtus through two ar- 
teries called the umbilical arteries, which ariſe from the iliacs, 
Thele two veſſels taking a winding courſe with the vein, form 
with that, and the — by which they are ſurrounded, 
What is called the wmbilical chord, Theſe arteries, after ra- 
milying through the ſubſtance of the placenta, diſcharge their 
blood into the veins of the uterus; in the ſame manner as the 
uterine arteries diſcharge their blood into the branches of the 
umbilical vein, So that the blood is conſtantly paſling in at 
one ſide of the placenta and out at the other; but in what par. 
ticular manner it gets through the placenta is a point not yet 
determined, See the Article GENERATION, and the Syitem 
of MtDw1rzRy, 


EXPLANATION or PLATE X. 
On the Male Organs of Generation. 


Figure I. repreſents a poſterior view of the male organs. A, 
i ſafface of «* bladder, or that ſide of which 
comes in immediate contact with the rectum; the letter A is 
placed on what is called the tundus of the bladder. B B, The 
two ureters, CC, Vas deferens. DD, Veſiculæ ſeminales. 
E, 122 glands. FF, Cowper's glands. They are two 
{mall glands, each of them nearly the ſize of the common pea, 
lately diſcovered by Dr. Cowper. G G. Acceleratores muſ- 
cles; the bulb ofthe urethra underneath them is the cauſe 
of their ſhape in the print. H, The urethra, or common paſ- 
ſage for the urine and the ſemen. _ 

I, Muſculi ereftores penis. K K, The corpora cavernoſa 
penis. L. Glans penis; juſt above the letter L was the inſer- 
tion of the frenum, or bridle of the penis, but unavoidably 
was cut away with the ſkin that covered it. : 

Figure II. repreſents an anterior view from the ſame —_— 
with the bladder and the urinary canal laid open. A, The 


upper ſurface of the bladder, or that fide of it whieh comes in 


contact with the ſmall inteſtines. B, The internal coat of the 
bladder, or the inner furface where the urine is contained. 
C C, Two orifices of the ureters by which the urine comes 
from the kidney into the bladder. D, D, The ureters. E, E, 
Vaſa deferentia. F, F, Portions of the Veſiculæ ſeminales 
ſeen, GG, Proſtrate gland. H, H, The two cut 3 
the urethra. II, Roſtrum or caput gallinaginus. K, K. 
Two orifices through which the ſemen paſſes at the time of the 
coctus, from the veſicule ſeminales; round theſe two orifices 
is a circle of excretory dufts, perceptible to the naked eye, 
which belong to a like number of glands, the whole of the 
urethra being filled with them, but not apparent enough to 
be repreſented in the print. I., L. L, Lacune of the urethra, 
or — — leading to capillary blood - veſſels-. M. Orifice 
of the utethra. 

Figure III. repreſents a view of the proſtrate gland, veſieu- 
le ſeminales, bladder, and rettum in ſitu. A, Ola ubis. 
B, Symphyſes pubis. C, Ramus of the os iſchium. D, B. The 


(4) The rudiments of the child are uſually diſtinguiſhed by this 
name till the human figure can be diſtinctly aſtertalned, and then it 
has the 94 — of /artnr. 

(r) Dr. Hunter has deſeribed this as a lamella from the loner 
ſurface of the uterus, In the latter months of pregnaney It becomes 
gradually thinner and more connected with the chorſon t he has 
named It wombrane tada, Of een, as It Is caſt off with the pla- 
tenta, Slynlor Searpa, with more probability, conflders It 4 belng 
Nn 5 an wa ted yy yn lymph, 9 

v) In ſome quadry the urine appears eon 
the be * h a canal called — the e Which ls 
« reforvolr, reſernbling a long and blind gut, (ituated between the 
thorion and amnlos, be human tus em, to have no ſuch refer» 


voir, though ſome writers have ſuppoſed that It does exiſt, From 
the top of the bladder a few longitudinal fibres are extended to the 
umbliſeal chord j and theſe fibres have been conſidered as the ura 
chus, though without having been ever found pervious, 

(v) The liquor amnll coagulates Nike the lymph, It has been 
ſuppoſed to paſy Into the eſophagus, and to afford nouriſhment to 
the fetus 4 but this does not ſeem probable Children have come 
into the world without an wſophagi,.or any communication be» 
tween the Nemach and the mouth 3 but there has been no well at- 
teſted Inflance of u child's having been born without a placenta 
and It does not ſeem Iikely, that any of the fuld can be abfor 
through the pores of the (kin, the (kin in the fetus being every 
where revered wth a great quantity of muede, 4 
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two cut edges of the urethra; it being divided to ſhew the paſ- 
ſage of the ſeminal dufts into it. E, Caput gallinaginis. 
F, F. Occuli gallinaginis; or the two orifices of the veſiculæ 
ſeminales. E G, | 
dutts of the veſicule ſeminales. H, H. Veſiculæ ſeminales. 
I. I. Vaſa deferentia. K, The ſame veſſel going round the 
poſterior ſurface of the bladder, and coming over the brim of 
the pelvis to go down to the teſticle. L, L, L, The bladder, 
M, M, The rectum. 3 

Figure IV. repreſents a view of the teſticle, with its coats; 

in this preparazion there is little or no diſſettion, but as it is 

ulled out of the ſcrotum or purſe. A, The ſpermatic chord. 
B. Tunica vaginalis, the coat which covers this and the teſti- 
cle. C, The cremaſter muſcle, = 

Figure V. repreſents the ſpermatic chord injefted, and the 

coverings removed; we now diſcover in the chord four ſets 
of veſſels; viz. The vas deferens, the arteries, the veins and 
abſorbents; alſo!the nerve; all of them going and coming from 
the teſticle. AA, The ſpermatic plexus. B, Vas deferens 
C, Epididymis. D, Convolutions of the epididymis. E, The 
body of the teſticle, covered by the tunica albuginea, with a 
Few of its blood - veſſels indiſtinttly ſeen. 


EXPLANATION or PLATE X. 
On the Female Organs of Generation. 


Figure I. ſhews an anterior view of the uterus, fallopian 
tubes and vagina. A, Fundus uteri. B, Cervix uteri. C. Os 
tincæ. D D, The fallopian tubes, one of which is opened to 
ſhew the paſſage, E, Morſus diaboll. F F, Duplicature of 
the peritoneum ot broad ligament! behind this ate the ovarii, 
(faintly ſeen) two oviform bodies, by the ancients called teſti- 
cles, GO, The round ligaments, II, Vagina cut open to 
ſhew the rugous appearance. 1, The orifice of the urethra! 
round it are marked a few of this excretory dufts, which be- 
long to a like number of glands in the vaginal coat. K, Cli- 
toris, 

Figure II. repreſents an anterior view of the bladder, re- 
thra, and pudendum, of external parts of generation. A, The 
upper and anterior ſurface of the bladder, or what comes It 
Immediate contatt with the viſcera of the abdomen, BB, The 
ureters, CCC, The inner furface of the bladder, D, The 
neek of the bladder, E. Inner ſurface of the urethra, P. A he 
otifice of the wethra, G, Ones of the vagina, HH, Pu- 
dendli labla, 

Figure III. repreſents 8 fide view of the contents of the pel- 
vis: The parts were firſt diſtended; and then expoſed ty the 
es, till rosen into u folld mals, and a lateral ſeftion made to 

oy their cayities and relative (ituation, which never was fe- 

reſented befure in any anatomical volk whatever: A, "he 

pper and mnie ſurface of the bladder, B. The cavity of 
(ye ladder, C, The cavity of the urethra, D, Couts of the 

ladder and vagina. E, Thy N of the vagina. E, Coats 
of the vagina lic tettum. O, Cavity of the tetlum, 11. The 
tettum tied: I. The vers: KK, The falloplan tubes, ot the 
two pallages of the uterus Into the yt cavity of the pelvis: 
LL, Fimibri#, of morfus diaboll. M,. one of the ovarics len. 
NN, The broad ligament, OO, Fat aud integumente, Ke. 
b, The pudendum, EI 

Figure IV. reprefents & back view from the fame prepara: 
ton, ts thew their relative (ituation and angles of reflexivn bf 
the perten al chat, When theſe parts are Ih the bedy, In of: 
der is obtain this view, the ſubjett mult be laid on her back, 
the abdominal vifeera removed; and then landing groſs the 
body, with your back tv the (ybjetts head, and looking dawn 
Into the pelyis, you fee theſe viſcera In the ſyllowing -w 
, the rettum j then the wieruws 4 and laſtly, the bladder, A, 

"The bladder, R, The wierus, CC, The fallupian tubes, 

D, The fimbris, or 31. diaboli, KK, The ovaries, FF, 

he broad ligament, G, A portion of the rettum tied, 

Figure V. thews @ view of the uterus and its cavity, in the 
virgin ſlate; @ longitudinal ſeftion, or that part of it cut away, 
which looks towards the pelvis, the remaining half is here 
exhibited, AAA, The ſubſtance of the uterus. B, The en- 
trance'of the fallopian tube, C, The other fallopian tube ſeen 
from behind, The cavity of the uterus: the loweſt D 
is placed on what is called the peniform ruge of the uterus, 
E, The os tines, FF, Portions of the broad ligament. GG, 
The round ligament, 


PART IV. 
Or run THORAX, 


HF, THORAX, or CHRIST, is that cavity of the trunk 

which extends from the clavicles, or the lower part of 
the neck, to the diaphragm, and includes the vital organs, 
which are the heart and lungs) and likewiſe the trachea and 
2 cavity is formed by the ribs and vertebræ of 
the back, covered by a great number of muſcles, and by the 
common integuments, and anteriorly by two glandular bodies 
called the breafts. The ſpaces between the ribs are filled up 


proſtrate glands divided to ſhew the | 


by muſcular fibres, Which from their ſituation are called in. 
coal muſcles, — 


SECT. 1, OF THE BREASTS. 


THE breaſts may be defined to be two large conglom 
glands, —— with a good deal of adipoſe — The 
glandular part is compoſed of an infinite number of minute ar. 
teries, veins, and nerves. : 

The arteries are derived from two different trunks; one of 
which is called the internal, and the other the external, mam. 
mary artery, The firſt of theſe ariſes from the ſubclavian, ang 
the latter from the axillary. ; 

The veins every where n the arteries, and are dif. 

tinguiſhed by the ſame name. e nerves are chiefly from the 
vertebral pairs. Like all other conglomerate glands, the 
breaſts are made up of a grout many ſmall diſtinét glands, in 
which the milk is ſecreted from'the ultimate branches of arte. 
ries. The excretory dutts of theſe ſeveral glands, gradually 
uniting as they approach the nipple, form the tubuli latiifer; 
which are uſually more than a dozen in number, and open at 
its apex, but have little or no communication, as has been ſup. 
_ at the root of the nipple, Theſe dutts, in their courſe 
rom the glands, are ſurrounded by a ligamentary elaſtic ſub. 
ſlance, which terminates with them in the nipple. Both this 
ſubſtance, and the dufts which it contains, are capable of coy. 
liderable extenſion and contraction; but in their natural (tate 
are moderately corrugated, ſoas to prevent an itivoluntary flow 
of milk, unleſs the diſtending force be very great from the ac. 
cumulation of too great a _ 

The whole ſubſtatice of the nipple is very ſpongy and elaſ. 
tic: its external ſurface is uneven, and full of ſmall tubercle, 
The nipple is ſurrounded with a diſk or circle of a different 
colours called the arrola; and on the infide of the (kin, wider 
the arevla, are many ſebaceous glatids, which pour out a my. 
eus to defend the areola and nipple! for the Kin upon theſe 
parts is very thin; and the nervous papilla lying "ny bate, ate 
much expoſed to irritation. The breaſts ate formed for the (+. 
eretivon of milk, which is deſtined for the nouriſhment of the 
child for forme thne after Its birth. This ſecretion begins ty 
take 27 ſoon after delivery, and continues to flow for man 
months in very large wantities, If the woman furkles her child, 
The operation of ſuftion * on the prineiples of the 8. 
pump, and the flow of milk through the lattiferous tubes is fe. 
ellitated by thelr being firetehed out, 

The milk, examined chymleglly, appears to be compoſed 
of oll, muellage, and water, and da cunſiderable quantity of 
lugar, The — of phy ſNlologiſts have ſuppoſed that, like 
the ehyle, it Irequen ly fetälns the properties of the aliment 
and medicines taken Into the Nomach j hut from ſojne late es- 
periments, this ſiuppoſition appears to be iI founded, 


SECT, 11, OF THE PLEUNKA, 


Tus cavity of the thorax þ every Where lined by « mem⸗ 
braune of @ Htin textiire called plea. It is compoſed of two 
diHinEt portions vt bags which, by being applied to each other 
latetally, form a ſeplum called 116 06 ch divides 
the cavity inte two parts, and is attache oftetlorly i the ver: 
lebte of the back, and afiterivrly to the ſtetnum, But the two 
lain of which this ſeptum is formed, do nut every where 
adhere to each other; for at the lower part of the thetas (hey 
are ſeparated, ts afford a lodgement ts the heart; and at the 
ang. part of the 2 they recelve between them the me, 
he pleura ie plen fully ſupplied with arteries and veins 
from the Internal mammary and the intereeſtals. Its nerves, 
which are very Inconſiderable, are derived chiefly From the 
durfal and Intereoſtal nerves, The ſurface of 18 plevea, (Ike 
that of the 1 —1 and other membranes lining cavities, 
is content y hedewed with « ſerous moiſture (), which pre- 
vents adheſions of the viſcers, iN 
The mediaſtinum, by dividing the breaſt into two cavilies, 
obviates many inconveniences, to which we ſhould otherwiſe 


| be ligble, It prevents the two lobes of the lungs from com- 


preſſing each other when we lie on one ſide; and conſequently 
contributes to the freedom of reſpiration, which is diſturbed 
by the leaſt preſſure on the lungs. 1f the point of « ſword pe- 
netrates between the ribs into the cavity of the thorax, the lugs 
on that ſide ceaſe to perform their office; becauſe the air being 
admitted through the wound, prevents the dilatation of that 
lobez while the- other lobe, which is ſeparated from it by the 
mediaſtinum, remains unhurt, and continues to perform |! 
funktion as uſual, 


SECT, ii. OF THE THYMUS. 


Thx thymus is « glandular ſubſtance, the uſe of which it 10! 
perfectly aſcertained, its excretory dukt not having yet ber" 
diſcovered, It is of an oblong figure, and is larger in the fortus 
and in young children than in adults, being ſometimes nearly 
effaced in very old ſubjetts, It is placed in the upper par! o 
the thorax, between the two lamin of the mediaſtinum ; but 


— 


_— — 


(w) When this fluid is exhaled in too great a quantity, or is "0! 


properly carried off, it accumulates and conſtitutes the hydrops pec* 
s, 


at 
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; together contained within the cavity of the cheſt, 
24 — G — upon the upper extremity of the ſternum. 


SECT. IV. OF THE DIAPHRAGM. 


ty of the thorax is ſeparated from that of the abdo- 
key le and — ſeptum called the diaphragm 
— The greateſt part of it is compoſed of muſcular 
* and on this account ſyſtematic writers uſually place it 
— ropefly among the muſcles. Its middle part is tendi- 
— it is covered by the pleura above, and by the 7 A 
dongum below. It ſeems to have been improperly name 10 
iranſu'rſum, as it does not make a plane tranſverſe divi- 
— of oo two cavities, but forms a kind of vault, the tore 
Nn of which is attached to the ſternum, Laterally it is fixed 
to the laſt of the true ribs, and to all the falſe ribs; and its 
lower and poſterior part is attached to the vertebræ lumborum, 
where it may be ſaid to be divided into two portions or crura 
x). The principal arteries of the diaphragm are derived from 
' the aorta, and its veins paſs into the vena cava. Its nerves are 
chiefly derived from the cervical pairs. It affords a paſlage to 
the vena cava through its tendinous part, and to the ceſopha us 
through its fleſhy portion. The aorta paſſes down behind it 
cen its crura. 
be diaphragm not only ſerves to divide the thorax from the 
abdomen, but by its muſcular ſtructure is rendered one of the 
chief agents in reſpiration, When its fibres contract, its con- 
vex ſide, which is turned towards the thorax, becomes gradu- 
ally flat, and by increaſing the _ of the breaſt, affords 
room for a complete dilatation of the lungs, by means of the 
air which is then drawn into them by the att of inſpiration, 
The fibres of the — yg m then relax; and as it reſumes its 
former ſtate, the cav by o the thorax becomes gradually dimi- 
hiſhed, and the air is driven out again from the lungs by a mo- 
on contrary to the former one, called expiration. It is In 
ſome meaſure, by means of the diaphragm, that we void the 
feces at the anus, and empty the urinary bladder, Beſides 
thele offices, the akte of coughing, ſneezing, (peaking, laugh- 
Ing, gaping, and fightng, could not take place without Its 
Ahe; and the gentle prolfure which all the abdominal vi. 
eers recelve from Its contlant and regular motion, cannot fall 
tu at In the performance of the ſeveral funftions which were 
aeribed to thoſe viſeera; for a repreſentation of which, fee 
Plate IV. and its explanation. See the Article DLAPHR AGM, 


SECT, V. OF THE TRACHEA, 


Tur trgehen, or windpipe, le a cartilaginous and membra- 
nous canal, through whieh the alt paſles into the lungs; Its 
upper part, Whieh is called I larynx, is compoſed of five 
eartilages; The u N of theſe cartilages 1s 1 vver 
the glottls of mou of — „ and is called epiglottts, 
which has been before ſpoken of, as eloſing the * to the 
lings in the akt of (wallywitg: At the fides of the glottis are 
placed the two atytenvide cartilages, Which are of 4 very vom. 
plex figure, not eaſy to be deſeribed; The anterfor and larger 
7 of the larynx is ade up of two eartilages j one of Which 
« called Het or /entiformis, From Its being Thaped like 
4 huckſerf and the other efrofdet of annilerts, From Its te ſem⸗ 
bling a king, Both thefe cartilages may be felt Iifimediately 
wunder the Ting at the Fore part of the throatj ani the thy: 
tl, by Is convexity, forms an eminence called pamum 
gam, which is wiually more confiderable in the male than In 
is fermale fubjett, All theſe cartilages are unte t6 each 
her by means of very elaſtic, ligamentons fibres; and are 
enabled, by the affiflance of their feveral muſcles, 16 dilate oy 
enirabt the paſſage of the ol ry and to perform that variet 
of mation which vom io point out the laryns 8s the princl- 
pal organ of the volce fur when the air paſſes owt through a 
bound ln the trachea, It produces no ſound, Theſe cartilages 
we molſtened by 8 mucus, which ſeems to be ſecreted by mi- 
nute glands ſituated near them, The upper part of the trachea 

covered anteriorly and laterally by a conſiderable body, 
Which is ſuppoſed to be of a clandular ſtructure, and from its 
ſituation near the thyroid cartilage is called the /Ayroid gland} 
though its excretory dukt has not yet been diſcovered, or its 
teal uſe aſcertained, 

The glottis is interiorly covered by a very fine membrane, 
Which is moiſtened by « conſtant ſupply . of a watery fluid, 
rom the larynx, the canal begins to take the name of trachea 
or aſpera arterra, and extends from thence as far down us the 
third or fourth vertebra of the back, where it divides into two 
bunches, which are the right and left bronchial tube, Each 
of theſe bronchi (y) ramifies through the ſubſtance of that lobe 
of the lungs, to which it is diſtributed, by an infinite number 
of branches, which are formed of cartilages ſeparated from 
each other like thoſe of the trachea, by an intervening mem- 


| 


branous and ligamentary ſubſtance, Each of theſe cartila 

is of an — as they become gradually leſs = 
leſs in their diameter, the lower ones are in ſome meaſure re- 
ceived into thoſe above them, when the lungs, after being 
inflated, gradually collapſe by the air being puſhed out from 
them in exſpiration. As the branches of the bronchi become 
more minute, their cartilages become more and more angular 
and membranous, till at length they are found to be perfectly 
membranous, and at laſt become inviſible; 

The trachea is furniſhed with fleſhy or muſcular fibres; 
ſome of which paſs through its whole extent longitudinally, 
while the others are carried round it in a circular direttion ; ts 
that by the contrattion or relaxation of theſe fibres; it is ena- 
bled to ſhorten or 1 itſelf, and likewiſe to dilate or 
contratt the diameter of its pallage. The trachea and its 
branches, in all their ramifications, are furniſhed with a great 
number of ſmall glands which are lodged in their cellular ſub- 
ſtance, and diſcharge a mucous fluid on the inner ſurface of 
theſe tubes. The cartilages of the trachea, by keeping it con- 
ſtantly open, afford a free paſlage to the air, which we are 
obliged to be inceſſantly reſpiring; and its membranous part, 
by being capable of contraction and dilatation, enables us to 
receive and expel the air ina greater or leſs quantity, and with 
more or leſs velocity, as may be required in ſinging or in de- 
clamation. This membranous ſtructure of the trachea poſte- 
riorly, ſeetns likewiſe to aliſt in the deſcent of the food, by 
preventing that impediment to its paſſage down the eſophagus, 
which might be expetted if the cartilages were complete rings, 

The trachea receives its atteries from the carotid and ſubela. 
vian arteries, and its veins paſs into the jugulats, Its nerves 
ariſe from the recurrent branch of the eighth pair, aud from 
the cervical plexus, 


SECT. VI, OF THE LUNGS, 


„Tus lings fill the greater part of the cavity of the breaſt, 

hey are of a (oft and ſpongy texture, and are divided into 
two lobes, which are ſeparated from each other by the medial= 
tinum, and are externally covered by a produttion of the 
pleura, Each of theſe is divided Inte two orthree lefler lubes 
and we commonly find three In the right (ide of the cavity, an 
two in the left, To diſcover the (trutture of the lungs, it Is 
required to follow the ramifleatiyns of the bronehl, which were 
deferibed in the laſt feftion, Theſe beeuming gradually more 
and more minute, at length terminate in the cellular ſpaces or 
veſicles, which make up the greateſt part of the ſub{lanev of the 
lungs, and readily communicate with each other, The lungs 
ſeem to poſſeſs but little ſenſibility, Thelr nerves; which ar 
N and few in number, are — AF (rum the Intercollal an 
eighth pair, This laſt palr having reached the thorax; fende 
off 4 branch on each nl of the traclies, calle the recurrent; 
which reaſcends at the back of the traces, ty which it (urs 
fiſhes branches Ii Its afcent, as well as to the wlophiagits, buy 
It is chiefly diflributed to the laryus and its muleles, By divis 
ditg the recurrent and ſuperior laryngeal nerves at thelr Origin, 
an amal 1s deprived uf is vole: 

There are two ſeries of arteries which carry blood ts the 
lungs: theſe ate the arteris bronehiales, and the pulmonary 
artet y. 

"The Arterie bronehiales begin ally by two branches j one 
of which commonly arlſes from the right intereollal, and the 
her from the trunk of the avrtai but ſunetimes there arg 
three of theſe arteries, and In fume (yuljects only une, The 
wie uf thele arteries 1s ts (erve for the nowilhment of the 
lunge, and their ramifications are (een creeping every where on 
the branches ul — bronehl, The blood is brought back um 
them by the bronchial vein inty the vena a&yges: 

The pulmonary artery and vein are not intended for the 
nouriſhment of the lungs; but the bloud in its paſſage through 
them is deftined to undergo fume changes, or do acquire cer⸗ 
tain eſſential properties (from the aktion of the air), which is 
has loſt in its circulation through the other parts of the body, 
The pulmonary artery receives the blood from the right ven- 
tricle of the heart, and any into two branches, accompas 
nies the bronchi every where, by its ramifications through the 
lungs; and the blood is afterwards conveyed back by the pul- 
monary vein, which gradually forming a conſiderable trunk, 
goes to empty itſelf into the left ventricle of the heart ; ſo that 
the quantity of blood which enters into the lungs, is perhaps 

reater than that which is ſent in the ſame proportion of time 
through all the other parts of the body, 


SECT, VII, OF RESPIRATION, 


RE8P1RAT1ION conſtitutes one of thoſe funktions which are 
properly termed vital, as being eſſential to life; for to live and 
to breathe are in fatt ſynonymous terms, It conſiſts in an al- 


(x) Anatomical writers have uſually deſcribed the diaphragm as 
being made up of two muſcles united by a middle tendon ; and theſe 
two portions or crura form what they you of as the inferior muſcle, 
wiling from the ſides and fore part of the vertebre, 

(Y) The right bronchial tube is uſually found to be ſomewhat 


homer and thicker than the left ; and NM. Portal, who has publiſhed 


No, 18. Vol. I. 


a memoir on the action of the lungs on the aorta in reſpiration, ob- 
ſerves, that the lef* bronchial tube is cloſely contracted by the 
aorta ; and from ſome experiments he is induced to conclude, that 
in the firſt reſpirations, the air only enters into the right lobe of the 
lungs, 4 L Academis Royale dis Seienens, 1709. 
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ANATOMY. 


ternate contraction and dilatation of the thorax, by firſt in- 
ſpiring air into the lungs, and then expelling it from them in 
ex[piration. It will perhaps be eaſy to diſtinguiſh and point 
out the ſeveral phenomena of reſpiration; but to explain their 
phyſical cauſe will be attended with difficulty: for it will na- 
turally be enquired, how the lungs, when emptied of the air, 
and contratted by exſpiration, become again inflated, they 
themſelves being perfettly paſſive? How the ribs are elevated 
in oppoſition to their own natural ſituation ? and why the dia- 
phragm is contratted downwards towards the abdomen? Were 
we to allert that the air, by forcing its way into the cavity of 
the lungs, dilated them, and rs yn elevated the ribs, 
and prelled down the diaphragm, we ſhould ſpeak erroneouſly, 
What induces the firſt inſpiration, it is not eaſy to aſcertain; 
but after an animal has once reſpired, it ſhould ſeem — 
that the blood, after expiration, finding its paſſage throu 
the lungs obſtructed, becomes a ſtimulus, which induces the 
intercoltal muſcles and the diaphragm to contract, and enlarge 
- the cavity of the thorax, in conſequence perhaps of a certain 
nervous influence, which we will not here attempt to explain, 
The air then ruſhes into the lungs; every branch of the bron- 
chial tubes, and all the cellular — into which they open, 
become fully dilated; and the pulmonary veſlels being equally 
diſtended, the blood flows through them with eaſe, But as 
the ſtimuſus which firſt occaſioned this dilatation ceaſes to 
operate, the muſcles gradually contratt, the diaphragm riſes 
upwards again, and diminiſhes the cavity of the cheſt; the ribs 
return to their former ſtate; and as the air paſſes out in ex- 
ſpiration, the lungs gradually collapſe, and a refiſtance to the 
paſſage of the blood again takes . But the heart conti- 
nuing to receive and expel the lood, the pulmonary artery 
begins again to be diſtended, the, ſtimulus is renewed, and the 
ſame proceſs is repeated, and continues to be repeated, in a 
regular ſucceſſion during life: tor though the mulcles of re- 
ſpiration, having a mixed motion, are (unlike the heart) in 
— meaſure dependent on the will, yet no human being, 
after having once reſpired, can live many moments without 
it. In an attempt to Fold one's breath, the blood ſoon begins 
to diſtend the veins, which are unable to empty their contents 
into the heart; and we are able only, during a very little time, 
to reſiſt the ſtimulus to inſpiration. In drowning, the circu- 
lation ſeems to be ſtopped upon this principle; and in hang- 
ing, the preſſure made on the jugular veins, may co-operate 
with the ſtoppage of reſpiration in bringing on death. 


Till within theſe few years CS were entirely igno- 
t 


rant of the uſe of reſpiration. was at length diſcovered in 
art by the illuſtrious Dr. Prieſtley. He found that the air ex- 
pired by animals was phlogiſticated; and that the air was fitter 
for reſpiration, or for ſupporting animal life, in proportion as 
it was er from the phlogiſtic principle. It had long been 
obſerved, that the blood in paſſing through the lungs acquired 
a more florid colour. He therefore ſuſpetted, that it was owing 
to its having imparted phlogiſton to the air: and he ſatisfied 
himſelf of the truth of this idea by experiments, which ſhowed, 
that the craſſamentum of extravaſated blood, phlogiſticated air 
in proportion as it loſt its dark colour. He farther found, that 
blood thus reddened had a ftrong attrattion for phlogiſton ; in- 
ſomuch that it was capable of >. Foun it from phlogiſlicated air, 
thereby becoming of a darker colour, From hence it appeared 
that the blood, in its circulation through the arterial ſyſtem, 
imbibes a conſiderable quantity of phlogiſton, which is dil- 
charged from it to the air in the lungs. 
This diſcovery has ſince been N by two very inge- 
- nious phyſiologiſts, Dr. Crawford and Mr. Elliot. It had been 
ſhown by proteſſors Black and Irvine, that different bodies 
have different capacities for containing fire. For example, 
that oi] and water, when equally hot to the ſenſe and the ther- 
mometer, contain different proportions of that principle; and 
that unequal quantities of it are required, in order to raiſe thoſe 
ſubſtances to like temperatures. The enquiries of Dr. Craw- 
ford and Mr, E liot tend to prove, that the capacities of bodies 
for containing fire are diminiſhed by the addition of phlogiſton, 
and increaſed by its ſeparation: the capacity of calx of anti- 
mony, for example, being greater than that of the antimony 
itſelf, Common air contains a great quantity of fire; com- 
buſtible bodies very little, In combuſtion, a double elettive 
attrattion takes place; the phlogiſton of the body being tranſ- 
ferred to the air, the fire contained in the air to the combuſti- 
ble body. But as the capacity of the latter is not increaſed ſo 
much as that of the former is diminiſhed, only — of the ex- 
tricated fire will be abſorbed by the body. The remainder 
therefore will raiſe the temperature of the compound; and 
bence we may account for the heat attending combuſtion. As 
the uſe of reſbirution is to dephlogiſticate the blood, it ſeems 
probable, that a like double elective attraftion takes place in 
this proceſs; the phlogiſton of the blood being transferred to 
the air, and the fire contained in the air to the blood; but with 
this difference, that the capacities being equal, the whole of 
the extricated fire is abſorbed by the latter. The blood in thit 
Nate circulating through the w_ imbibes phlogiſton, and of 
courſe gives out its fire; part on | ay which is ablorbed by the 
parts furniſhing the phlogiſton, the remainder, as in combul- 


tion, becoming ſenſible; and is therefore the cauſe of the hea 
of the body, or what is called animal heat. In confirmation of 
this dottrine it may be obſerved, that the venous blood con 
tains leſs fire than the arterial; combuſtible bodies leſs than 
incombuſtible ones; and that air contains leſs of this rinciple 
according as it is rendered, by combination with phlogiſton, 
leſs fit for reſpiration ( oy b 
In aſcending very high mountains, reſpiration is found 10 
become ſhort and frequent, and ſometimes to be attended with 
a ſpitting of blood. Theſe ſymptoms ſeem to be occaſioned h 
the air being too rare and thin to dilate the lungs ſufficiently; 
and the blood gradually accumulating in the pulmonary veflele 
ſometimes burits through their coats, and 1s brought up hy 
coughing, This has likewiſe been accounted for ih a differ. 
ent way, by ſuppoſing that the air contained in the blood, yt 
receiving an equal preſſure from that of the atmoſphere, ex. 
pands, and at length ruptures the very minute branches of the 
pulmonary veſſels; upon the ſame principle that fruits and 
animals put under the receiver of an air-pump, are ſeen i 
ſwell as the outer air becomes exhauſted, But Dr, Darwin 
of Litchfield has lately publiſhed ſome experiments, which 
ſeem to ap that no air or elaſtic vapour does exiſt in the 
blood-vellels, as has been generally ſuppoſed; and he is in. 
duced to impute the ſpitting of blood which has ſometimes 
taken place in aſcending high mountains, to accident, or 10 
violent exertions; as it never happens to animals that are put 
into the exhauſted receiver of an air pump, where the dimi. 
nution of preſſure is many times greater than on the ſummit ol 
the higheſt mountains, See the Article ResPtRAT1ON, 


SECT. VIII, OF THE VOICE. 


RESPIRATION has already been deſcribed as affording us 
many advantages; and next to that of life, its moſt important 
uſe ſeems to be that of forming the voice and ſpeech, The 
ancients, and almoſt all the moderns, have ne he the or- 
gan of ſpeech as a kind of muſical inſtrument, which may be 
compared to a flute, to an hautboy, to an organ, &c. and ihey 
argue after the following manner, The 1 which begins 
at the root of the tongue, and goes to terminate in the lungs, 
may be compared to the pipe of an organ, the lungs dilating 
like bellows during the time of inſpiration; and as the air is 
driven out from them in exſpiration, it finds its paſſage flrait- 
ened by the cartilages of the larynx, againſt which it flrikes, 
As thele cartilages are more or leſs elaſtic, they occaſion in 
their turn more or lels vibration in the air, and thus produce 
the ſound of the voice; the variation in the ſound and tone of 
which depends on the ſtate of the glottis, which, when ſlrait- 
ened, produces an acute tone, and a grave one when dilated, 

The late M. Ferein, communicated to the French Academy 
of Sciences a very ingenious theory on the formation of the 
voice. He conſidered the organ of the voice as a /{ring, as 
well as a wind inſtrument; ſo that wha: art has hitherio been 
unable to conſtrutt, and what both the fathers Merlenne and 
Kircher ſo much wiſhed to ſee, M. Ferein imagined he had at 
length diſcovered in the human body. He obſerves, that there 
are at the edges of the glottis certain tendinous chords, placed 
horizontally acroſs it, which are capable of conſiderable vi- 
bration, ſo as to produce ſound, in the ſame manner as it 1s 
produced by the ſtrings of a violin or a harpſichord: and he 
luppoles that the air, as it paſſes out from the lungs, atts as a 
bow on theſe ſtrings, while the efforts of the break and lungs 
regulate its motion, and produce the variety of tones. So that 
according to this ſyſtem the variation in the voice is not occa- 
ſioned by the dilatation or contraction of the glottis, but by 
the diſtenſion or relaxation of theſe ſtrings, the ſound being 
more or leſs acute in proportion as they are more or els 
ſtretched out. Another writer on this ſubject ſuppoſes, that 
the organ of voice is a double inſtrument, which produces in 
uniſon two ſounds of a different nature; one by means of the 
air, and the other by means of the chords of the glottis. Nei- 
ther of theſe ſyſtems hawever, are univerſally adopted. They 
are both liable to inſuperable difficulties; ſo that the manner 
in which the voice is formed has never yet been ſatisſaftorily 
aſcertained: we may obſerve, however, that the ſound produced 
by the glottis is not articulated. To effe& this, it is vr ar fi 
to paſs through the mouth, where it is differently modihed by 
the action of the tongue, which is either puſhed againſt the 
teeth, or upwards towards the palate; detaining. it in its pal- 
ſage, or — it to flow freely, by contratting or dilating 

˖ . 


the mou 
SECT. IX. OF DEJECTION. 


By dejection we mean the act of voiding the feces at the 
anus; and an account of the manner in which this is condutte 
was reſerved for this part of the work, becauſe it ſeemed to 

uire « knowledge of reſpiration to be — underſtood. 

ſhe inteſtines were deſcribed as having a peri altic motion. 
by which the feces were gradually advancing towards the ani, 
Now, whenever the feces are accumulated in the inteſtinum 
rectum in a ſufficient quantity to become troubleſome, either 
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(2) See Crawford's Experiments and Obſervations on Animal 


Heat, aud Elliot's Philoſophical Obſervations, by 
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© weight or acrimony, they excite a certain uneaſineſs 
7 us to go to fool. To effett this, we begin b 
aking a conſiderable inſpiration; in conſequence of whic 
te din hragm is carried downwards towards the Jower belly ; 
the abdominal muſcles are at the ſame time contratted in obe- 
dience to the will ; and the inteſtines being comprelled on all 
des, the reſiſtance of the /phtnder is overcome, and the feces 
ſs ut at the anus; Which is afterwards drawn up by its lon- 
udinal fibres, which are called {evatores ant, and then by 
means Of its ſphinfter is again contratted : but it ſometimes 
happens, as in dyfenteries tor inſtance, that the feces are very 
liquid, and have conſiderable — and then the irrita- 
tion they occaſion is more frequent, ſo as to promote their 
diſcharge without any preſſure from the diaphragm or abdo- 
minal muſcles; and ſometimes involuntarily, as is the caſe 
when the ſphinter becomes paralytic, 


PART V, 


ANGIOLOGY, ox A DESCRIPTION or Thu 
VASCULAR SYSTEM, ' 


SECT. I. THE BLOOD VESSELS, 


HE heart has been deſcribed as contracting itſelf, and 
throwing the blood from its two ventricles into the pul- 
monary artery and the aorta, and then as relaxing itſelf and 
receiving a treſh ſupply from two large veins, which are the 
ulmonary vein and the vena cava. e ſhall now point out 
the princi al diſtributions of theſe veſſels. 
The pulmonary artery ariſes from the _ ventricle by a 
large trunk, which ſoon divides into two conſiderable branches, 
which paſs to the right and left lobes of the lungs: each of 
theſe branches is afterwards divided and ſubdivided into an in- 
finite number of branches and. ramifications, which extend 
through the whole ſubſtance of the lungs; and from theſe 
branches the blood is returned by the veins, which, contrary 
tothe courle of the arteries, begin by very minute canals, and 
gradually become larger, forming at length four large trunks 
called pulmonary verns, Which terminate in the 4% auricle by 
one common opening, from whence the blood paſſes into the 
left ventricle, From this ſame ventricle ariſes the aorta or 
great artery, which at its beginning is nearly an inch in dia- 
meter: it ſoon ſends off two branches, the coronartes, which 
go to be diſtributed to the heart and its auricles. After this, 
at or about the third or fourth vertebra of the back, it makes a 
conſiderable curvature; from this curvature (A) ariſe three ar- 
teries; one of which ſoon divides into two branches. The firſt 
two are the left ſubclavian and the left carotid, and the third 
is common trunk to the right ſubclavian and right carotid; 
though ſometimes both the carotids ariſe diſtinttly from the 
aorta, 

The two carotids aſcend within the ſubclavians, along the 
ſides of the trachea; and when they have reached the larynx, 
divide into two principal branches, the internal and external 
carotid, The firſt of theſe runs a little way backwards in a 
bending direttion; and having reached the under part of the 
ear, patles through the canal in the os petroſum, and enterin 
into the cavity of the cranium, is diſtributed to the brain — 
the membranes which invelope it, and likewiſe to the eye. 

he external carotid divides into ſeveral branches, which are 
diſtributed to the larynx, pharynx, and other parts of the neck; 
and to the jaws, lips, tongue, eyes, temples, and all the exter- 
nal parts of the head. 

Each ſubclavian is likewiſe divided into a great number of 
branches. It ſends off the vertebral artery, which paſſes 
through the openings we ſee at the bottom of the tranſverſe 
procelles of the vertebra of the neck, and in its courſe ſends 
off many ramifications to the neighbouring parts. Some of its | 
branches are diſtributed to the ſpinal marrow, and after a con- 
ſiderable inflettion it enters into the cranium, and is diſtributed 
to the brain. The ſubclavian likewiſe ſends off branches to 
the muſcles of the neck and ſcapula; and the mediaſtinum, 
thymus, pericardium, diaphragm, the breaſts, and the muſ- 
cles of the thorax, and even ofthe abdomen, derive branches 
from the ſubclavian, which are diſtinguiſhed by different 
names, alluding to the parts to which they are diſtributed; as 
the mammary, the phrenic, the intercoſtal, &c. But notwith- 
landing the great number of branches which have been de- 
ſcribed as ariſing from the ſubclavian, it is ſtill a conſiderable 
artery when it reaches the axi/la, where it drops its former 
name, which alludes to its paſſage under the clavicle, and is 
called the axillary artery; from which a variety of branches 

are diſtributed to the muſcles of the breaſt, ſcapula, and arm.— 
ut its main trunk taking the name of brachialis, runs along 
on the inſide of the arm near the os humeri, till it reaches the 


Joint of the fore-arm, and then it divides into two branches, 


OT 


This diviſion however is different in different ſubjets; for in 
ſome it takes place higher up and in others lower down. When 
it happens to divide above the joint, it may be conſidered as 
a happy diſpoſition in cale of an accident by bleeding; for 
luppoling the artery to be unfortunately punttured by the lan- 
cet, and that the haemorrhage could only be {topped by mak- 
ing a ligature on the velle}, one branch would remain unhurt, 
through which the blood would palſy uninterrupted to the tore- 
arm and hand. One of the two branches of the brachialis 
plunges down under the flexor muſcles, an4 runs along the 
edge of the ulna; while the other is carried along the outer 
ſurtace of the radius, and is caſily felt at the wriſt, where it is 
only covered by the common integuments. Both theſe 
branches commonly unite in the palm of the hand, and form 
an arterial arch from whence branches are detaclied to the fin- 
gers. 5 
The aorta, after having given off at its curvature the carotids 
and ſubclavians which convey blood to all the upper parts of 
the body, deſcends upon the bodies of the vertebrw& a little to 
the left, as far as the os ſacrum, where it drops the name of 
aorta, and divides into two conſiderable branches. In this 
courſe, from its curvature to its bifurcation, it ſends off leve- 
ral arteries in the following order: 1. One or two little arte- 
ries, firſt demonſtrated by Ruyſch as going to the bronchi, and 
called arteri@ bronchiales Ruyſe hi. a. The arteriæ a:fopha- 
ger. Theſe are commonly three or four in number. They 
ariſe from the fore-part of the aorta, and are diſtributed chiefl 
to the ꝙſophagus. g. The inferior intercoſtal arteries, which 
are diſtributed between the ribs in the ſame manner as the ar- 
teries of the three or four ſuperior ribs are, which are derived 
from the ſubclavian. Theſe arteries ſend off branches to the 
medulla ſpinalis. 4. The diaphragmatic or inferior phrenic 
arteries, Which go to the diaphragm, ſtomach, omentum, duo- 
denum, pancreas, ſpleen, liver, and gall-bladder, 5. The cœ- 
liac, which ſends off the coronary-ftomachic, the ſplenic, and 
the hepatic artery. 6. The ſuperior meſenteric artery, which 
is diſtributed to the meſentery and ſmall inteſtines. 7. The 
emulgents, which go to the kidneys. 8. The arteries, which 
are diſtributed to the glandulæ renales. 9. The ſpermatic. 
10. The interior meſenteric artery, which ramifies through the 
lower portion of the meſentery and the large inteſtines.—A 
branch of this artery which goes to the reftum is called the 
internal hemorrhowdal. 11. The lumbar arteries, and a very 
{mall branch called the /acra, which are diſtributed to the 
muſcles of the loins and abdomen, and to the os ſacrum and 
medulla ſpinalis. 

The trunk of the aorta, when it has reached the laſt vertebra 
lumborum, or the os ſacrum, drops the name of aorta, and 
ſeparates into two forked branches called the iliacs. Each of 
theſe ſoon divides into two branches; one of which is called 
the internal iliac, or hypogaſtric artery, and is diſtributed upon 
the contents of the pelvis and upon the muſcles on its outer 
ſide. One branch called pudenda communis, ſends ſmall rami- 
fications to the end of the rectum under the name of e .- 
hotdales externe, and is afterwards diſtributed upon the penis. 
The other branch, the external iliac, after having given of 
the circumflex artery of the os ilium and the epigraſtic, which 
is diſtributed to the retti-muſcles, palles out of the abdomen 
under Poupart's ligament, and takes the name of crural artery. 
It deſcends on the inner part of the __ cloſe to the os femo- 
ris, ſending off branches to the muſcles, and then ſinking 
deeper in the hind — of the thigh, reaches the ham, where 
it takes the name of popliteal: after this it ſeparates into two 
conſiderable branches; one of which is called the ant-rior 
tibial artery; the other divides into two branches, and theſe ar- 
teries all go to be diſtributed to the leg and foot, 

The blood, which is thus diſtributed by the aorta to all parts 
of the body, is brought back by the veins, which are ſuppoſed 
to be continued from -the ultimate branches of arteries; and 
uniting together as they approach the heart, at length form the 
large 2 the vena cava aſcendens, and vena cava deſcendens. 

|| the veins which bring back the blood from the upper 
extremities, and ſrom the head and breaſt, paſs into the vena 
cava deſcendens; and thoſe which return it from the lower 
parts of the body terminate in the vena cava aſcendens; and 
theſe two cavas uniting together as they approach the heart, 
open by one common orifice into the left auricle, 

It does not here ſeem to be neceſlary to follow the different 
diviſions of the veins as we did thoſe of the arteries; and it 
will be ſufficient to remark, that in general every artery is 
accompanied by its vein, and that both are diſtinguiſhed by 
the ſame name. But, like many other general rules, this too 
has its exceptions ( v1. The veins, for inſtance, which accom- 
pany the external and internal carotid, are not called the c- 
tid veins, but the external and internal jugular, -In the thorax 
there is a vein diſtinguiſhed by a proper name, and this is the 
azygos, or vena fine pari, This vein, which is a pretty con- 


(a) Anatomiſts uſually call the upper part of this curvature aorta 
a/cendens z and the other part of the artery to its diviſion at the iliac, 


aria dſernten;t but they differ about the place where this diftinRion» | 


o to be Introduced j and it ſeems ſufficiently to anſwer every purpoſe, 
to ſpeak only of the aorta and its curvature, 
(In the extremities, ſome of the deep-ſeated veins, and all the 
ſuperficial ones, take a courſe different from that of W. 
| erable 
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ANATOMY. 


fiderable one, runs the right ſide of the vertebræ of 
the back, and is chiefly deſtined to receive the blood from the 
intercoſtals on that ſide, and from the lower half of thoſe on 
the left ſide, and to convey it into the vena cava deſcendens. 
In the abdomen we meet with a vein, which is ſtill a more 
remarkable one, and this is the vena porte, which performs 
the office both of an artery and a vein. It is formed by a re- 
union of all the veins which come from the ſtomach, inteſtines, 
omentum, pancreas, and ſpleen, ſo as to compoſe one great 
trunk, which goes to mmi through the liver; and after hav- 
ing depoſited the bile, its ramifications unite and bring back 
into the vena cava, not only the blood which the vena porte 
had carried into the liver, but likewiſe the blood from the 
hepatic artery, Every artery has a vein which correſponds 
with it; but the trunks and branches of the veins are more 
numerous than thoſe of the arteries. —The reaſons for this 
diſpoſition are perhaps not difficult to be explained; the blood 
in its courſe through the veins is much farther removed from 
the ſource and cauſe of its motion, which are in the heart, 
than it was when in the arteries; ſo that its courſe is conſe- 
quently leſs rapid, and enough of it could not poſſibly be 
brought back to the heart in the moment of its dilatation, to 
equal the quantity which is driven into the arteries from the 
two ventricles, at the time they contratt; and the equilibrium, 
which is ſo eflential to the continuance of life and health, 

ould conſequently be deſtroyed, if the capacity of the veins 
Vid not exceed that of the arteries, in the ſame proportion 
that the rapidity of the blood's motion through the arteries 
exceeds that of its return through the veins, 

A large artery ramitying through the body, and continued 
to the minute branches of veins, which gradually unite toge- 
ther to form a large trunk, may be compared to two trees 
united to each other at their tops; or rather as having their 
ramifications ſo diſpoſed that the two trunks terminate, in one 
common Jon and if we farther ſuppoſe, that both theſe 
_ trunks and their branches are hollow, and that @ fluid is in- 

ceſlantly circulated through them, by entering into one of the 
trunks and returning through the other, we ſhall be enabled 
to conceive how the blood is circulated through the vellels of 
the human body. : 

Every trunk of an artery, before it divides, is nearly eylin- 
drical, or of equal diameter through its whole length, and fv 
are all its branches when examined fo arately, But every 
trunk ſeems to contain leſs blood than the many branches dv 
into which that trunk ſeparates; and each of theſe branches 

robably contains leſs blood than the ramifications do into 
Which it is ſubdivided: and it is the ſame with the veins; the 
volume of their ſeveral ramifications, when conſidered toge- 
ther, being found to exceed that of the great trunk which they 
form by their union, 

The return of the blood through the veins to the heart, is 
promoted by the attion of the muſcles, and the ” 7 rp of 
the arteries, And this return is likewiſe greatly aſſiſted by the 
valves which are to be met with in the veins, and which con- 
ſtitute one of the great diſtinftions between them and the arte- 
ries, Theſe valves, which are ſuppoſed to be formed by the 
inner coat of the veins, permit the blood to flow from the ex- 
tremities towards the heart, but oppoſe its return, They are 
moſt frequent in the ſmaller veins. As the column of blood 
increaſes, they ſeem to become leſs neceſſary; and therefore 
in the vena cava aſcendens, we meet with only one valve, 
which is near its origin. 

The arteries are compoſed oſ ſeveral tunics. Some writers 
enumerate five of theſe tunics; but perhaps we may more pro- 
perly reckon only three, viz. the nervous, muſcular, and cuti- 
cular coats. The veins are by ſome anatomiſts deſcribed as 
having the ſame number of coats as the arteries; but as they 
do not ſeem to be irritable, we cannot with propriety ſuppoſe 
them to have a muſcular tunic, We are aware of Dr. erſ- 
chuir's experiments to prove that the jugular and ſome other 
veins poſſeſs a certain — of irritability; but it is certain, 
that his experiments, repeated by others, have produced a dif- 
ferent reſale; and even he himſelf allows, that ſometimes he 
was unable to diſtinguiſh any ſuch property in the veins, 
Both theſe ſeries of veſſels are nouriſhed — {till more minute 
arteries and veins, which are ſeen creeping over their coats, 
and ramifying through their Whole ſubſtance, and are called 
vaſa vaſorum; they have likewiſe many minute branches of 
nerves. | 

The arteries are much ſtronger than the veins, and they ſeem 
to require this force to be enabled to reſiſt the impetus with 
which the blood circulates through them, and to impel it on 
towards the veins. 

When the heart contracts, it impels the blood into the ar- 
teries, and ſenſibly diſtends them; and theſe veſſels again con- 
tract, as the heart becomes relaxed to receive more blood from 
the auricles; ſo that the cauſe of the contraction and dilatation 
of the arterzes ſeems to be eaſy to be underſtood, being owing 
in part to their on contractile power, and in part to the action 


of the heart; but in the being, the effefts of this impulſe 
being ſo ſenſibly felt, and the veſſels themſelves having ji.” 
or no contrattile power, the blood ſeems to flow in a con 
ſtant and equal ſtream: and this, together with its palin 
gradually from a ſmall channel into a larger one, ſeems io be 
the reaſon why the veins have no pulſatory motion, exce 
the large ones near the heart; and in theſe it ſeems to be 0. 
caſioned by the motion of the diaphragm, and by the regur ; 
tation of the blood in the cavas. 1 


SECT, II. OF THE PERICARDIUM, AND 
HEART AND ITS AURICLES, 


Tux two membranous bags of the pleura, which were de 
ſcribed as forming the mediaſtinum, recede one from the other. 
ſo as to afford a lodgment to a firm membranous ſac, in which 
the heart is ſecurely lodged ; this ſac, which is the pericar. 
dium, appears to be compoſed of two tunics, united to each 
other by a cellular membrane.—The outer coat, which is thick 
and in ſome places of a tendinous complexion, is a produttion 
of the mediaſtinum; the inner coat, which is extremely thin, 
is refletted over the auricles and ventricles of the heart, in the 
ſame manner as the tunica conjunttiva, after lining the eye 
lids, is reflefted over the eye. This bag adheres to the teh. 
dinous part of the diaphragm, and contains a coagulable lymph 
the /iquor pericardii, which ſerves to lubricate the heart and 
facilitate its motions ; and ſeems to be ſecreted and abſorbed 
in the ſame manner as it is in the other cavities of the body, 

The arteries of the pericardium are derived from the . 
nic, and its veins paſs into veins of the ſame name; its nerve 
are likewiſe branches of the phrenic. The fize of the pericar. 
dium is adapted to that of the heart, being uſually large enough 
to contain it looſely, As its cavity does not extend to the 
ſternum, the lungs cover it in in 1 and as it eve 
where inveſts the heart, it effectually ſecures it from bei 
injured by lymph, pus, or any other fluid, extravaſated into 
the cavities of the thorax, 

The heart is u hollow muſcle of a conical ſhape, (ituated 
tranſverſely between the two lamine of the mediallinum, at 
the lower part of the thorax ; having its balls turned towards 
the right ſide, and its point or apex towards the left. — lis lower 
ſurface is ſomewhat flattened towards the diaphragm. Ii baſis, 
from which the great veſſels originate, is covered with (a, 
and it has two hollow and fleſhy . called /e, 
Round theſe ſeveral openings, the heart ſeems to he uf a 
firm ligamentous texture, from which all its fibres ſeem 19 
originate; and as they advance from thenee towards the apex, 
the ſubſtance of the heart ſeems to become thinner, The 
heart includes two cavities or ventricles, which are ſeparated 
from each other by a fleſhy ſeptum; one of theſe is called the 
Phe and the other the left, ventricle; though perhaps, with 
relpect to their ſituation, it would be more proper to diſtin. 
guith them into the anterior and poſterior ventricles, 

The heart is exteriorly covered by a very fine membrane; 
and its ſtructure is perſeRtly muſcular or fleſhy, being com- 
poſed of fibres which are deſcribed as paſſing in different di. 
rettions; ſome as being extended 2 from the ba- 
lis to the pore others, as taking an oblique or ſpiral courle; 
and a third ſort as being placed in a tranſverſe direction (c. 
Within the two ventricles we obſerve ſeveral furrows; and 
there are likewiſe tendinous ſtrings, which ariſe from fleſhy 
columnæ in the two cavities, and are attached to the valves of 
the auricles : That the uſe of theſe and the other valves of the 
heart may be underſtood, it muſt be obſerved, that four large 
veſſels paſs out from the baſis of the heart, viz. two arteries 
and two veins; and that each of theſe veſſels is furniſhed with 
a thin membranous production, which is attached all round to 
the borders of their ſeveral orifices, from whence hangin 
looſely down, they appear to be divided into two or three dil- 
tinft portions. But as their uſes in the arteries and veins are 
different, ſo are they differently diſpoſed. Thoſe of the arte- 
ries are intended to give way to the paſſage of the blood into 
them from the ventricles, but to oppoſe its return: and, on 
the contrary, the valves of the veins are conſtructed ſo as to 
allow the blood only to paſs into the heart. In conſequence 


OF THE 


of theſe different uſes, we find the valves of the pulmonary 


artery and of the aorta attached to the orifices of thoſe veſlels, 
ſo as to have their concave ſurfaces turned towards the artery; 
and their convex ſurfaces, which mutually meet together, be- 
ing placed towards the ventricle, only permit the blood to pals 
one way, which is into the arteries. There are uſually three 
of theſe valves belonging to the pulmonary artery, and as man 

to the aorta; and from their figure they are called valvulæ ſe- 
milunares. The communication between the two great veins 
and the ventricles is by means of the two appendages or aut! 
eles into which the blood is diſcharged; ſo that the other valves 
which may be ſaid to belong to the veins, are placed in each 
ventricle, where the auricle opens into it. The valves in the 
right ventricle are uſually three in number, and are nam 


valuule tricuſpides; but in the left ventricle we commonly 


an 


- (6) Authors differ about thecourſe and diſtinctions of theſe fibres; 
it ſeems right to obſerve, that the ſtructure of the heart being 


more compact than that of other muſcles, its fibres are not eaſily ſe 


parated, 


obſerve 
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obſerve only two, and theſe are the valuule mitrales. The 
mbranes which form theſe valves in each __ attached 
* to project ſomewhat forward; and both the tricuſpides 
and the mitrales are connected with the tendinous ſtrings, which 
vere deſcribed as ariſing fromthe fleſhy columns. By the con- 
tration of either ventricle the blood is driven into the artery 
which communicates with that ventricle; and theſe tendinous 
firings being gradually relaxed «s the ſides of the cavity are 
brought nearer to each other, the valyes naturally cloſe the 
opening into the auricle, and the blood neceſſarily diretts its 
courſe into the then only open pen paſlage, which is into the ar- 
tery; but aſter this contrattion, the heart becomes relaxed; the 
tendinous firings are again ſtretched out, and; drawing the 
valves of the auricle downwards, the blood is poured by the 
veins into the ventricle, from whence, by another contrattion, 
- is again thrown into the artery, as will be deſcribed hereaf- 
„ The right ventricle is not quite ſo long, though ſomewhat 
hank than the left; but the latter has more ſubſtance than 
the other : and this ſeetns to be, becauſe it is intended to tranſ- 
mit the blood to the moſt diſtant ** of the body, whereas 
the right ventricle diſtributes it only to the lungs, 

The heart receives its neryes from the par vagum and the 
intercoltals. The arteries which ſerve for its nouriſhment 
ve two in number, and ariſe from the aorta, Th „ ſurround 
in ſome meaſure the baſis of the heart, and from this courſe 
ve called the coronary arteries. From theſe arteries the blood 
is teturnecdd by vein of the lame name into the aurleles, and 
even into . 4 es. 

The thuſcular bugs * the ＋ ate fitvated at the 
baſis of the heart, at the fides of each other j and; correſpond: 
ſug with the wo ven 4%. f are Uke thoſe two cavities diltin: 
piilhed inte t an heſe ſacs, which are Interlerly 
wiequal, have dern i Ku I whith, from Its 
having been compared ty the extremitly of an ear, has gl given 
then fel name of . 


SECT, ui. OF THE ACTION or FG HEART 
AURICLES, AND ARTER n 
Fur heart, at the thme It eontratty, —— blood from 
„% ventricles Into. the arteries; and the arteries being thus 
Filled and org are naturally Inclined 16 contratt, an mo- 
ty the you W ts dilate, and ceaſes 0 ſupply y them 
d; alternate motions of eontraftion and dils- 
= of # the heart an we teries, are Mr by the names 
of Volt and dia, When the heart &, 4 ſtate 6 
tration ur (yl 1 the 1 87 are at that ing di end 
with blood; and In thelr diaftole j and it is in this Rate we 
thelr pulſatory morn, which we call the pulſe; mp * 
heart Wait — the arteries contr hy the blond 41 elle 


4 a by * n "uns which It K 1 J bir 16 
e heart Heart; however, 1s in its Vie; the 
Mo rünnot pa y the = into the ventricles; but 14 

4&& two teſetvolts formel thy 


detained in the giithe bh whi 
this le; Ut this _ 6; ur Hilatatioh of the Heart takes place: 
Wt) then the diflended aukieles contratt, and drive A. blu 
Wh the veitrleſes ! Ih that the aurleſes Have terne 
90 44 dia toe as Well as the heart: 
Aliluugh Ow * ventricles of the heart eoniratt ft the 
Faris Hey UL the Ylubd palles i the 10 the pijier ler: Int 
{ne WHEN Tf Ar that the lest — 10 8 driver the 
lug Yin He a8FHA; tHe FI þ venipſeſe m inte ths put: 
ee ieh 1s Airſbuge Ia ll the HEB 
l the "ny The blagd s N at bavk 105 bye 
0 Yenipible by | eee vel fy at tis AA hy th 
lag (4 Ade by) 0 Gay n the F ventricle, tram 
\ 


ll ihe er parts of the pay 
Thi fene bo ho he made of f aftinn he heard & and (14 ver- 
lely1 U lk 1 ull a 41 -— 


w the eule u * at} {ek 
ana Inter fling lj been d ** Nan 
alpen a he oh ons a" the 5 (\foront 447 iy of the 
lwart by the blood (iſe h by its quail ma heat, of 
viler properties (Þ), de perh ap capable uf i exelting that 
mange, Whit iN afterwards continued through 11 v, \ndepen- 
dent of the will, by es regular return of blood te the aurlcles, 


in « quantity proportioned to that Which le thrown Into the ar- 


teries, 

The heart polite the vi Ita, of T ' le of ug. 
(1 4 much greater degree than any other mulele of the b 
The pulfe i quicker in young i an in old fubjedts, 1211 
he förmer are ct. per: more Irritable than the ſatter. Upon 
he ſame prineiple we may - why the pulſe Is eonſtantly 
quicker In woe than in robuſt perlons. 


EXPLANATION of PLATE VII, repreſenting a front 
yo of the Arteries, 
Tus Heart, Net, and Hie. 
A, Right wares ol ihe bart, N, Left A C., The ven- 


P, Occipital. T R, Verteb 
thyroid. T 2 emporal. 4 ebr 


tricles of the — with the coronary arteries and veins, 
D; Pulmonary __y E, Aorta aſcendens. F, Arch of aorta, 
G, Trunk of, of the ri t ſubclavian, and carotid arteries. H, Lett 
carotid. I, Left ſubclavian. K. Internal carotid. L., Exter- 
nal carotid. M, Facial. N, Labial. O, — maxillary. 


Superior 
Urezx Exrxkuirv. 

A, Axillary artery. B, B, Humeral. C, C, C, Its anaſto- 
moſing bran es. D, Ulnar. E, Radial, F, Interoſleal. G, Ex- 
ternal arch in the palm of the hand. H, Internal arch, 

Tux Trunk, 

A, A, A, Intercoſtals, 1 pair. B, B, Bronchial arteries. 
C, Phrenic arteries. D, Celiac arteries giving off, E, Gaſtric 
dextera. F, Hepatic artery. G, Splenic. H, Superior meſen- 
teric. 1,1, Inferior meſenteric, . Emulegnt. L, Sperma- 
tie. M. 'M, Five pair of lumbar arteries, N, Sacral artery. 
O, Hemotrholdal. P. Bifurcation of the aorta. Q The 
two iliacs, N. External iliac. 8, Internal iliac. 5, Velicales, 
T, 2 internus. U, Obtutator. W, Sciatica. X, Epi- 


gaſt rica; 
Lowii Extataity, 
Crutal artery. B, N C. External pudical, 
. . E. Anterlot tibial. Poſterior tibial. O, In- 
eſſa H, External arch of the Me of the foot, 1, Inter- 


RY Alno all the arteries yo off in pits, fo tht a de 
feription of one fide of the body tis Kade K. ; "a 


SECT IV. OF THE CIRCULATION, 


Arten what has been obſerved of the (trufture and aftis 
of the heart and Its auricles, and likewiſe of the arteries an 
veins, there ſeem ts he but very few arguments Fequired 19 
demonſtrate the ct, of Hr He, which has lung (ines 
been eftabliſhed as a medical truth. This elrenlation may be 
defined 40 be a perpetual motion of the bluod, in conſequence 
of the abtion of the heart and arteries, which lmpel It through 

| the parts 0 the body, from whenee t Is brought back by 
the veins to the heart, 

a very (atl«fabtory proof of this elrevlation K nd @ proof wy 
10 hs Lg may be dedueed from the different effects 

rol = on en artery and a veln; It 4 eee fur elne, i 
A round e the veſſel ſwells canſiderably between 

— Igaturp and bart Whereas If — tie 4p 4 vein; it oy] 
becomes filled between the extremity and the I ature; avid this 
Is what we every day ubſerve in bleeding; Mee we 
ale * the ar tf un theſt Ang "el fo 21 & ſuper- 
elal veins j auc the ret N 1 kin 
1 they berome di he ended, W 1. Vigntu A wy 
the veltis — en, When i li oy 
cee; its pr D 8 Heart j un d, 12 chnttaty, 

When It * ate 0 Uh, hal th thetifelves VertyHis 
— * d j and the fluw & ik 1 hlv run tem being lin 

eget he yn eafiivt be di ehe 

Aiyther peng pi * ls Fully proves the elreufs⸗ 
on, 14 the Jas of bluud that seg g, mas kuſtains 
opening only a in 2 Bf 4 HIgderats fe; Fur | 10 
es 1 hs from the wHynd a ll WI the 17 1 in: 
: rhye 


which 14 & font 10 2 Ry WAR a un: 
14 iy the e 0 0 eme th 8 thai f! 95 
I AI uw "ge of the eireulstioff, 84 i ith eg i 
ove thai an! (he Ahe vellels mY comma letze with | 
10 eee 1 00 84, Why ve ere than 1499 years 
wy (rew | Tea 1 W g If we r allerve, 
a} hs . py (þ jv} Mt Fus, i jp ae aun 459 
WE wh A ſv be vs Mr Apis ee lug vy 
helr Won ang u 16 it it pill pear Walls eri, that * 
gr 141 1 hoy prank as 1700 "pp A 
"yp uur e u Fils N * . "his « dae 
w nt v e ty the immortal Harvey, 0s 4 | 1. 
lab 6 . and the dutirine of diſea y "ml — 
WV une * py molt Important periods of anatomiral hiſtury, 


kor. V. OF THE NATURE OF THE BLOOD, 


Bioop, recently drawn . a veln inte a baſon, would 
ſve ts be an homogeneous fluid of a red eolour (8), but 
when ſufferedd to reſt, It foon congulates, and divides Into twe 
parts, which are king wiſhed by the names of ergfannion 
and n, The eraſſunontun, is the red ovagel um, and 8 
fervim ſe the water in which it floats. Each of theſe may be 

again ſeparated into 1 others; for the eraſſamentum, by be⸗ 
ing repeatedly waſhed in warm water, gives out all (is red glo- 
bu N Find what remains appears to be 1 — of the chagu⸗ 
lable | ph (T) 1 is @ gelatinous ſu 15 capable a 
being Vanened by fire till It becomes perfectly horny i and | 
we expoſe the form to a certain degree of heat, part of it wil 


(0) Dr, Ma lang poſted that the blood la poſſeſſed of 
ld living prinel wt 2; Minter bes lately endeavoured to re- 
vive this dodtrine 4 In ſupport of which he has adduced — inge · 

nious arguments, The abel Is a curiang one, and deſerves tobe | 
pro ſecuted as an lnquiry 42 cannot but be intereſting to phy: 
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ws through the artet les, Is obſerved to be 
- pony h the veins j And this redneſs is acquired in it 
e through the A Hd. part Iv, (et vil, 
10 It may not be to aber ve, that till of * the og 
mph has been 42 — the „ru of —. which 
2 of 11 that is likewiſe coagulable, though only whey 
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remain a lea and Imp! 

appearance and ſmell,” | 
The ſerum and eraffumentum differ in thei 

eee eee 

ina greater proportion to 0 

the fin 0 difference is found to take place In diſeaſes (6). 


the article Broop, 


NE. VI, OF NUTRITION, 
The variety of funftions which we have deſyribed as bel 
incellantly performed by the living body, and t : eontinua 


if 
eireulation of the blued through it, mult neceſſarily oecalion 
« conſtant diffipation of the ſeveral parts Which enter into (ts 
compoſition, In (peaking of the infenfible perſpiration, we 
obſerved how much was incelfantly paſſing off from the ly 
and the ſurface of the ſkin. The difcharge by urine Je likew 
every day conſiderable ; and great park of the bile, fallva, &e, 
are excluded by fool. But the folid, as well as the fluid paris 
of the body, require « conſtant renewal of nutritious particles, 
They are expoſed to the attrition of the fluids which are circus 
lated through them; and the contraftion and relaxation they 
repeat ſo many thouſand times in every day, would neceſſarily 
occaſion a Iiffolution of the machine, if the renewal was not 
proportioned to the waſte, | 
It is eaſy to conceive how the chyle formed from the ali 

is aſſimilated into the nature of blood, and repairs the loſs o 
the fluid parts of our body; but how the ſolids are renewed, 
has never yet been ſatis nary explained, The nutritious 

arts of the blood are probably depoſited by the arteries by ex- 
udation through their pores into the tela celluloſa; and as the 
ſolid parts of the body are in the embryo only a kind of jelly, 
which gradually acquires the degree of conſiſtence they are 
found to have when the body arrives at a more advanced age; 


and theſe ſame parts which conſiſt of bones, cartilages, liga- 


ments, muſcles, &c. are ſometimes reduced again by diſeaſe to 
A gelatinous ſtate; we may, with ſome degree of probability, 
conſider the coagulable lymph as the ſource of nutrition, 

If the ſupply of nouriſhment exceeds the degree of waſte, 
the body increaſes ; and this happens in infancy and in youth: 
for-at thoſe periods, but more particularly the former one, the 
fluids bear a large proportion to the ſolids; and the fibres being 
ſoft and yielding, are proportionably more capable of extenſion 
and increaſe, But when the ſupply of nutrition only equals 
the waſte, we neither increaſe nor decreaſe; and we find this 
to be the caſe when the body has attained its full growth or 
acme; for the ſolids having then acquired a certain degree of 
firmneſs and rigidity, do not permit a farther increaſe of the 
body. But as we approach to old age, rigidity begins to be in 
exceſs, and the fluids (u) bear a much leſs proportion to the 
ſolids than before. The diſſipation of the body is greater than 
the ſupply of nouriſhment; many of the ſmaller veſſels be- 
come gradually impervious (1); and the fibres. loſing their 
moiſture and their elaſticity, appear flaccid and wrinkled. The 
lilies and the roſes disappear, becauſe the fluids by which they 
were produced can no longer reach the extremities of the ca- 
pillary veſſels of the ſkin. As theſe changes take place, the 
nervous 2 being pro rtionably weakened, the irritability 
and ſenſibility of the body, which were formerly ſo remarka- 
ble, are N diminiſhed; and in advanced lite, the hearing, 
the eye- Gu and all the other ſenſes, become gradually im- 
paired, the Article NUTRITION. 

SECT, VII. 


OF THE GLANDS AND SECRETIONS, 

Tux glands are commonly underſtood to be ſmall, roundiſh, 
or oval bodies, formed by the convolution of a great number 
of veſſels, and deſtined to ſeparate particular humours from the 
maſs of blood, They are uſually divided into two claſſes; but 
it ſeems more proper to diſtinguiſh three kinds of glands, viz. 
the mucous, conglobate, and conglomerate, 

The mucont glands, or follicles us they are moſt commonly 
called, are fal cylindrical tubes continued from the ends of 
arteries, In ſome parts of the body, us in the tonſils, for ex- 
ample, ſeveral of theſe follicles may be ſeen folded together 
in one common covering, and opening into one common ſinus, 
Theſe follicles are the veſſels that ſecrete and pour out mucus 
in 1 mouth, eſophagus, lomach, jnteſtines, and other parts of 

e DE . | 
The ronglobate glands are peculiar to the ly 


Every lymphatic vein paſſes through s gland of this.kind in its 


mphutic ſyſtem, | 
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thoraele duk, ares met With in differ 
p af od je in i ail, groin, an — 
and are either ſolitary wk Ainet elufters, 
t * omevate gland; are of mich greater bulk than the 
1 15 ſeem to be an aſſemblage of many (halls 
lands, Of 1 is kind are the liver, kidnies, ks. Nome if 
em, ag the pancreas, — Ke. have a ſranuluted aþ pear. 
ance, All theſe ebnglumerwe glands are pfentifulſy ſipping 
with blood:veſſels j but their nerves are in general ve} 
and few |n number. Each little granulate 
fmall tube, which unites with other fimilar 
1 2 = of ne _ a3 
e principal glands, and the humours they ferrets 
been l He Hed in different parts of . work — 
yp only remains for us te examine the general (truttyre u 
i 1 * and to explain the mechaniſm of ſeeretion, 00 
the Are of theſe ſubjefts two different fyſtems have 
each of which has had, and II] continue to have, its adhereq,, 
One of theſe ſyſtems was advanced by Malpighi; who uppoled 
that an artery entering into a gland ramifies very minively 
through its whole ſubRance; and that its branches ultimately 
terminate in a veſicular cavity or follicle, from whence tl; 
ſecreted fluid paſſes out through the excpetory dutt, This 
doftrine at firſt met with few opponents; but the celebrated 
Ruyſch, who firſt attempted minute injettions with wax, alter. 
wards diſputed the exiſtence of theſe follicles, and aſſerted, 
that every gland appears to be a continued ſeries of veſſel, 
which after being repeatedly convoluted in their courſe through 
its ſubſtance, at length terminate in the excretory duct. A. 
tomiſts are ſtill divided between theſe two ſyſtems: that of Mal. 
pighi, however, ſeems to be the beſt founded. 
he mode of ſecretion has been explained in a variety of 
ways, and they are all perfectly hypothetical. In ſuch an in. 
quiry, it is natural to alk, how one gland conſtantly ſeparues 
a icular humour, while another gland ſecretes one of a 
very different nature from the blood? The bile, for inſtance, 
is ſeparated by the liver, and the urine by the kidneys. Are 
theſe ſecretions to be imputed to any particular diſpoſition in 
the fluids, or is their cauſe to be looked for in the ſolids? 
It has been ſuppoſed, that every gland contains within itſelf 
a fermenting principle, by which it is enabled to change the 
nature of the — it receives, and to endue it with a particu- 
lar property. So that, according to this ſyſtem, the blood, as 
it circulates through the kidneys, becomes mixed with the fer- 
menting principle of thoſe glands, and a part of it is converted 
into urine; and again, in the liver, in the ſalival and other 
glands, the bile, the ſaliva, and other juices, are generated from 
a ſimilar cauſe. But it ſeems to be impoſſible for any liquor 
to be confined in a place expoſed to the circulation, without 
being carried away by the torrent of blood, every part of which 
— be equally a and this ſy ſtem of fermentation has 
long been rejected as vague and chimerical, But as the cauſe 
0 1. — continued to be looked for in the fluids, the former 
ly ſtem was ſucceeded by another, in which recourſe was had 
to the analogy of the humours. It was obſerved, that it paper 
is moiſte with water, and oil and water are afterwards 
poured upon it, that the watet _ will be permitted to pz! 
through it; but that, on the other hand, if the paper has bern 
previoully ſoaked in oil inſtead of water, the oil only, and not 
the water, will be filtered through it. Theſe obſervations led 
to a ſuppoſition, that every ſecretory organ is originally fur: 
niſhed with a humour analogous to that which it is afterwards 
deſtined to ſeparate from the blood ; and that in conſequence 
of this diſpoſition, the ſecretory veſlels of the liver, for in- 
ſtance, will only admit the bilious particles of the blood, while 
all the other humours will be excluded. This ſyſtem is an 
ingenious one, but the difficulties with which it abounds are 
ununſwerable: oil and water are immiſcible; wherens the 
blood, ws it is circulated through the body, appears to be an 
homogeneous fluid, Every oil will paſs through a paper mol. 
tened only with one kind of vil; and wine, or ſpirits mixed 
with water, will eaſily be filtered through a paper previoully 
ſoaked in water, Upon the ſame principle, all our humour, 
though differing in their other properties, yet agreeing in that 
of — perfeftly miſcible with each other, will all eaſily pals 
through the ſame filtre,-But theſe are not all the objettions 1» 
this ſyſtem, The humours which are ſuppoſed to be placed in 
the ſecretory veſl#ls for the determination of ſimilar particles 
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webs, to form the 


been formed; 


expoſed to heat, or combined with certain chymical ſubſtances 1 
whereas the other coagulates ſpontaneouſly when expoſed to the air 


or to reſt, | 

(v) When the blood ſeparates into rum and if the 
latter be covered with a cruſt of a whitiſh or buff colour, It Bas been 
uſually conſidered as a certain proof of the blood's being In a ſtate of 
too great viſcidity, This appearaticecommonly taking place in in- 
flammatory diſeaſes, has long ſerved to confirm the theory which 
uſeribes the cauſe of inflummation to tentor and obſtructions. But 
from the late Mr. Hewſon's experiments it appears, that when the 
action of the arteries is increaſed, the blood, inſtead of belng more 
viſcid, in, on the contrary, more fluid than in the ordinary ſtate, 
previous to luflammationt and that in conſequence of this, the con- 

f, 


f * 
o 


| 


from the blood, muſt be originally ſeparated without any ans. 
ulable lymph ſuffers the red globules, which ars the heavleſt me 
the blood, to fall down to the bottom before It lates 1 lo thit 
the craſſamentum is divided into two ; one of which is found 
to conſiſt of the coagulable lym one (in this caſe termed the 
buf) ; and the other, partly of this and partly of the red globules. 
(uf As the fluids become lefs in proportion to the ſolids, their acts 
mony 1s found to Iieredſe j and this may perhaps compenſate for 
the want of fluidity ſa the blood, by diminiſhing its coheſion, 
(1) In infancy, the arteries are numerous and large In reſpect to 
the veins, and the lymphatic glands are larger than at any othet 


time of life ; whereas, in old age, the capacity of the venous (yſten! 
exceeds that of the arteries 1. ine u dan. ſyſtem almoſt dilup- 
pears, 
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(fluid; end that which happens once may as eaſily hap- 
always in, it ſometimes happens, from a vicious 
0 Fition, that humours are filtered through glands which are 
n rally not intended to afford them a pa ; and when this 
— has happened, it ought, according to this ous to be 
ov tied always to do lv: whereas this is not the __ and 
5 — after all, naturally led to ſeek for the cauſe of ſecre- 
ek 1 the ſolids. It does not ſeem right to aſcribe it to any 
” cular figure of the ſecretory veſſels; becauſe the ſ6ft tex- 
ol thoſe parts does not permit them to preſerve any con- 
— (hape,and our Avid ſeem to be en able vf accommodating 
elves to every kind of figure, Some have imputed it th 
(le difference of diameter in the orifices of the different [eere- 
wry vellels. To this doftrine objeftions have likewiſe been 
wn Ay and it has been argued, that the veſſels of the liver, for 
lance, Would, upon this principle, afford a paſſage not only 
ty the bile, but 40 all the other humours of leſs confiſtence 
with it, In reply 10 this wbjettion, it has been fuppoſed, that 
feandary vollele exiſt, which originate from the firſt, and 

it all the humours thinner than the bile to paſs through 
— Lach of theſe hypotheſes le probably remote from the 
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ROLOGY, ox a DESCRIPTION 
_ or THE BRAIN AND NERVES. 


$:CT, 1, OF THE BRAIN AND ITS INTEGUMENTS, 


HE bones of the cranium were deſcribed in the ofteolo, 

gical part of this work, as incloſing the brain, and de- 
ſending it from external injury: but they are not its only pro- 
teftion ; for when we make an horizontal ſettion through theſe 
bones, we find this maſs every where ſurrounded by two mem- 
branes (K), the dura and pia mater,-The firſt of theſe lines 
is the interior ſurface of the cranium, to which it everywhere 
alheres ſlrongly (1.), but more particularly at the ſutures, and 
u the many foramina through which veſſels paſs between it 
and the pericranium. The dura mater () is perfectly ſmooth 
and inelaſtic, and its inner ſurface is conſtantly bedewed with 
a fine pellucid fluid, which every where ſeparates it from the 
ia mater. The dura mater ſends off ſeveral conſiderable pro- 
celſes, which divide the brain into ſeparate portions, and pre- 
vent them from compreſſing each other. Of theſe proceſſes 
there is one ſuperior and longitudinal, called the falx, or fal- 
derm proceſs, from its reſemblance to a ſcythe, It ariſes 
from the ſpine of the os frontis, near the criſta galli, and ex- 
tending along in the direction of the ſagittal ſuture, to beyond 
the lamboidal ſuture, divides the brain into two hemiſpheres, 
A little below the lamboidal ſuture, it divides into two broad 
wings or expanſions called the tranſverſe or lateral proceſſes, 
which prevents the lobes of the cerebrum from preſſing on the 
cerebellum. Beſides theſe there is a fourth, which is ſituated 
under the tranſverſe proceſſes, and being continued to the 
ſpine of the oceiput, divides the cerebellum into two lobes, 

The blood, after being diſtributed through the cavity of the 
eranium by means of the arteries, is returned, as in the other 
parts of the body, by veins which all paſs on to certain chan- 
bels, ſituated behind theſe ſeveral proceſſes, Theſe canals or 
liniſes communicate with each other, and empty themſelves 
into the internal jugular veins, which convey the blood into 
the vena cava, They are in fact triangular veins, runnin 
rough the ſubſtance of the dura mater, and, like the proceſ- 
ſes, are diſtinguiſhed into /ongitudinal and lateral; and where 
theſe three meet, and where the fourth proceſs paſſes off, we 
obſerve a fourth ſinus, which is called forcular; Herophilus, 
who firlt deferibed it, having ſuppoſed that the blood at the 
win of theſe two veing, is, as it were, in a preſs. 

Belides theſe four canals, which were known to the anei- 
s modern anatomiſts enumerate many others, by giving 
ite appellation of Anuſes to other veins of the dura mater, 
wich for the moſt part empty themſelves into ſome of thoſe 
we have juſt now deferibed. There are the inferior longitudi- 
val ſinus, the ſuperior and inferior petrous ſinuſes, the caver- 
na ſinuſes, the circular finus and the anterior and poſterior 
ocripital ſinuſes. Theſe ſinuſes or veins by being conveyed 
through a thick denſe membrane, firmly fuſpended, as the 
dura mater is, within the cranium, are leſs liable to rupture ; 
a the ſame time they are well ſupported, and by running 
everywhere along the inner ſurface of the banes, they are pre- 
vented from prefling on the ſubſtance of the, brain. To pre- 
vent tog great. a dilatation of them, we find filaments G led 
horde Il illiſi, from their having been firſt noticed by Willis) 


them! 


ANATOMY, 


ſtretched acroſs their cavities; and the oblique manner in 
which the veins from the brain run through the ſubſtance of 
the brain into theſe channels, ſerves the purpoſe of a valve, 
which prevents the blood from turning back into the ſmaller 
and weaker veſſels of the brain, 

The pia mater is a much ſofter and finer membrane than the 
dura mater; being exceedingly delicate, tranſparent, and val 
cular, It inveſts every part of the brain, and (ends off an in« 
finite number of elongations, which infinuate themſelves be- 
tween the convolutions, and even into the ſubſtance of the 
brain. This membrane is conpoſed of two lamine ; of which 
the exterior one is Hamed tasten araanotden, From its thin« 
nels, Which is equal to that of a (pider's webs Theſe two las 
mine are ſn{{mately atherent to each other at the upper part 
of the brain, but are equally ſeparable at the balls of the brain, 
and through the whole length of the medulla (pinalis, The 
external layer, or tunica argchnoldea, appears ts be ſpread 
uniformly over the furface of the brain, bit without enterin 
Into its Furrows as the Inner layer does; the latter being foun 
ts in{lnvate (elf between the convolintions, and even * the 
interior cavities of the braln, The blood-vellels of the brain 
ave diftribiited through It in their way to that organ, and are 
therefore divided into very minute ramifications, before they 
penetrate the ſubſtance of the brain, 

There are ſeveral parts included under the general denomi- 
nation of brain, One of theſe, which is of the folteſt confilt- 
once, and fills the greateſt part of the cavity of the eranium, 
Is the cerebrum, or brain properly ſo called, Another portion 
which is ſeated in the inferior and poſterior part of the head, 
is the cerebellum; and a third, which derives its origin from 
both theſe, is the medulla oblongata, 

The cerebrum is a medullary maſs of a moderate conſiſtence, 
filling up exactly all the * — art of the cavity of the crani- 
um, and divided into two hemiſpheres by the falx of the dura 
mater, Each of theſe hemiſpheres is uſually diſtinguiſhed into 
an anterior, a middle, and a poſterior lobe, The firſt of theſe 
is lodged on the orbital proceſſes of the os frontis; the middle 
lobes lie in the middle loſſæ of the baſis of the cranium, and 
the poſterior lobes are placed on the tranſverſe ſeptum of the 
os vccipitis, immediately over the cerebellum, from which 
they are ſeparated * the lateral proceſſes of the dura mater, 
Theſe two portions afford no diſtinguiſhing mark of ſeparation 
and on this account Haller, and many other modern anatomiſts, 
omit the diſtinction of middle lobe, and ſpeak only of the an- 
terior and poſterior lobes of the brain. The cerebrum appears 
to be compoſed of two diſtintt ſubſtances. Of theſe, the exte- 
rior one, which is of a greyiſh or aſh-colour, is called the cor- 


ter, and is ſomewhat ſofter than the other, which is very white, 


and is called medulla, * antta alba. 

After having removed the falx, and ſeparated the two he- 
miſpheres from each other, we perceive a white convex body, 
the corpus calloſum, which is a portion of the medullary ſub- 
ſtance, uniting the two hemiſpheres to each vther, and not in- 
velted by the cortex. By making an horizontal inciſion in 
the brain, on a level with this corpus calloſum, we diſcover 
two oblong cavities, named the anterior of lateral ventricles, 
one in each hemiſphere. Theſe two ventricles, which com- 
municate with each other by a hole immediately under the 

lexus choroides, are ſeparated laterally by a very fine medul- 
ary partition, called /eptum luctdum, from its thinneſs and 
tranſparency. The lower edge of this ſeptum is fixed to the 
fornix, which is a kind of medullary arch (as its name implies) 
ſituated under the corpus calloſum, and nearly of a triangular 
ſhape. Anteriorly the fornix ſends off two medullary chords, 
called its anterior crura 4 which ſeem to be united to each other 


by a portion of medullary ſubſtance, named cor anterior 


cerebri. Theſe crura diverging from one another, are loſt at 
the outer ſide of the fore-part of the third ventricle, Polteri- 
orly the fornix is formed into two other erura, which unite 
with two medullary protuberances called 1 hippocampi, 
and ſometimes cornue ammonts, that extend along the back- 
art of the lateral ventricles, The concave edge of the pedes 
hip ocampi is covered by a medullary lamina, called corpus 
Ambriatum. f f 
Neither the edges of the fornix, nor its poſterior crura, can 
be well diſtinguiſhed, till we have removed the plexus cho- 
roides. This is a produRtion of the pia mater, which is ſpread 
over the lateral ventricles. Its looſe edges are colleRed, fo 
as to appear like a vaſcular band on each fide, When we 
have removed this plexus, we diſcover ſeveral other protube- 
rances included in the: lateral ventricles. Theſe are the cor- 
pora ſtriata, the thalami nervorum opticorum, the tubercula 
quadrugemina, and the pineal gland. | 


% The Greeks called theſe membranes mptinge:; but the Ara- 
all the other membranes 


bians, ſuppoſing them to be the ſource of al 

of the body, afterwards gave them the names of dure and pig mater ; 

by which they are now uſually diſtinguiſhed. a: | 
(1) In young ſubjecte this adhefion is greater than in adults ; but 

even then, in the healthy ſubjeR; it is no Where eaſily ſeparable, 

"1thout breaking through ſoine-of the minute veſſels 

Which it is attached tothe bone. 


= 


«4 


() This membrane is commonly deſcribed as canſiſting of two 
lamine; of which the external one is ſuppoſed to perform the office 
of perioſteum internum to the cranium, while the internal one forms 
the folds and proceffes of the dura mäter. In the natural ſtate, 
however, no ſuch feparation is apparent; like other membranes, we 
may indeed divide it, not into two only, but many lamine; but this 

| divifon i artificial, and depends on the dexterity of the anatomiſt. 
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ANATOMY. 


The corpora Ariata are two curved oblong eminences, that 
extend along the anterior part of the lateral ventricles, The 
derive their name from their ſtriated appearance, which is 
owing to an intermixture of the cortical and medullary ſub- 
ſtances of the brain. The thalami nervorum opticorum are ſo 
called becauſe the optic nerves ariſe chiefly from them, and 
they are likewiſe compoſed both of the cortex und medulla, 
They are ſeparated from the corpora ſtriata only by a kind of 
medullary chord, the geminum centrum ſemi-circulare; The 
thalami are nearly of an oval ſhape, and are ſituated at the bot» 
tom of the upper cavity of the lateral ventricles, They are 
cloſely united, and at their convex part ſeem to become one 


Anteriorly, in the ſpace between the thalami, we obſerve 
an orifice by which the lateral ventricles communicate, and 
another leads down from this, under the different appellations 
of foramen commune anterius, vulva, iter ad ig undibulum, 
but more properly iter ad tertium ventriculum j and the ſepara- 
tion of the thalami from each other poor! forms another 
opening or interſtice called anus, This has been ſuppoſed to 
communicate with the third ventricle; but it does not, the 
bottom of it being ſhut up by the pia mater, The back part 
of the anus is formed by a kind of medullary band, which con- 
netts the thalami to each other, and is called commiſſura poſte- 
rior cerebri. : 

Behind the thalami and commiſſura poſterior, we obſerve a 
ſmall, ſoft, greyiſh, and oval body, about the ſize of a pea, 
This is the — pinealis; it is deſcribed by Galen under 
the name of conarion, and has been rendered famous by Def. 
cartes, who ſuppoſed it to be the ſcat of the ſoul. Galen ſeems 
formerly to have entertained the ſame opinion. Some modern 
writers have, with as little reaſon, imagined that the ſoul is 

laced in the corpus calloſum. The pineal gland reſts upon 
our remarkable eminences, diſpoſed in pairs, and ſeated im- 
mediately below it. Theſe tubercles, which by the ancients 
were called teſtes and nates, have, ſince the time of Winſlow, 
been more commonly named tubercula guadrugemina. 

Under the thalami we obſerve another cavity, the third ven- 
tricle, which terminates anteriorly in a ſmall medullary canal, 
the infundibulum, that leads to the glandula pituitaria, It has 
been doubted, whether the infundibulum is really hollow } but 
ſome late experiments on this part of the brain by Profeſfor 
Murray of Upſal, clearly prove it to be a 9 canal, ſur- 
rounded by both laminæ of the pia mater. After 1 
brain, this channel was found filled with ice; and de Haen 
tells us, he found it dilated, and filled with a calcareous mat- 


ter (N). 

150 ſoft ſpongy body in which the infundibulum terminates 
was by the ancients ſuppoſed to be of a glandular ſtrutture, an 
deſtined to filter the ſeroſity of the brain. Spigelius pretended 
to have diſcovered its excretory dutt, but it leems certain that 
no ſuch duRt exiſts, It is of an oblong ſhape, compoſed, as it 
* of two lobes, Iu ruminant animals it is much larger than 
n man. 

„From the poſterior part of the third ventricle, we ſee a ſmall 
groove or 12 eſcending obliquely backwards, This 
channel, which is called the aquedud? of Sylvius, though it 
was known to the ancients, opens into another Nea of the 
brain, placed between the cerebellum and medulla oblongata, 
and called the fourth ventricle, 

The cerebellum, which is divided into two lobes, is com- 

only ſuppoſed to be vf a firmer texture than the cerebrum; 

ut the truth is; that in the greater number of ſubjefts, there 
appears to be no ſenſible difference in the conſiſlence ol theſe 
wo parts. f has more of the cortical than of the medullary 
bllance in its compoſition; The furtow that divides the twy 
vbes of the eetebelſum lea anterlorly to u r evitipoſed 
of medulſary and cortical ſubſtances, covered by the pid thater j 
— which, from its being divided Into numerbus Furrgws, ft: 
mbling the ring of the earth Worm, 1s named et ver: 
Miſormts This provels forms a kind of rig n its evurſe be- 
tween the lobes: The furfaee of the cerebellum does not af: 
ved thefe elreumvolutſons which appear In the eerebrum but 
altead of theſe, we obſerve a great number of minute turrows, 
Fullniing parallel 1 each other, and nearly In a irantverſe di: 
retten, The pla mater inflauates e Into theſe furrows, 
hen we eln inte the ſubſtange of the cerebellum, from 
thove downwards, we find the medullary part Funning in e kind 
of ramifying courſe, and exhibiting an 7 that has 

Hen the name of arbor vite:, Theſe ramifications unite 10 
orm # medullary trunk the middle, anterior, and moſt con- 
fiderable part of which forms two proceſſes, the erura cerebelli, 
which unite with the crura cerebri, ta form the medulla ob- 
longata, The reſt furniſhes two other proceſſes, which loſe 
themſelves under the nates, and thus unite the lobes of the ce- 
rebellum to the poſterior part of the cerebrum, Under the 
nates we obſerve a tranſverie medullary line, or linea alba, run- 
ning from one of theſe proceſſes to the other; and between 


(x) The under part of it, hewever, appears to be impervious 
at leaſt no injection that can be depended on has been made to pa 
| from it into the glandula pituitaria without laceration of parts. 


—_— 


| lumbar, and the ſac 


them we find « very thin medullary lamina, covered w. 

pl mater, which the generallt 1 anatomilty —— wn 
eemingly without reaſon) conſidered as d valve formey J 
cloling the communication between the fourth venttiele ,,; 
the aqueduRtus Sylvii. Vieuſſens named it 0440 vp 


rt. 
The medulla oblongata is ſituated in the middle, lower, 40 
2 part of the cranium, and may be conſidered as 4 5 
uftion or continuation of the whole medullary ſubſtan. v 
the cerebrum and cetebellum, being formed by the union - 
two conſiderable medullary proceſſed of the cerebrum nh, 
erura cerebri, with two other ſmaller ones from the cerebel 
lum — were juſt now ſpoken of under the name o, 
cerebelli. 
The crura cerebri ariſe from the middle and lower 
each hemiſphere. They are ſeparated from each other * 
origin, but are united below, where they terminate in a middle 
rotuberance, the pons Varolii, ſo called, becauſe Vanda 
compared it to a bridge, This name, however, can convey > 
idea of its real appearance, It is, in fact, nothing more than 
4 medullary protuberance, nearly of a ſemi-ſpherical ſha 
which unites the crura cerebri to thoſe of the cerebellum, * * 
Between the crura cerebri, and near the anterior edge of the 
pou Varolii, are two tubercles, compoſed externally of me. 
ullary, and internally of cineritious, ſubſtance, to which Eu. 
ſtachius 'firſt gave the name of eminentis mamillares, Aly, 
che middle of the poſterior ſurface of the medulla oblong,” 
where it forms the anterior part of the fourth ventricle * 
obſerve a kind of furrow which runs downwards and terminates 
in a point. About an inch above the lower extremity of this 
fiſſure, ſeveral medullary filaments are to be ſeen running to. 
wards it on each ſide in an oblique direction, ſo as to give it 
the appearance of a writing-pen; hence it is called can 
ſcripiorius. From the poſterior part of the pons Varolii, the 
medulla oblongata deſcends obliquely backwards; at its fore. 
part, immediately behind the pons Varolii, we obſerve two 
pair of eminences, which were deſcribed by Euſtachius, but 
received no particular appellation till the time of Vieullens 
who gave them the names of corpora olivaria and corpora by. 
ramidalia. The former are the outermoſt, being placed ove 
on each ſide. They are nearly of an oval ſhape, and are com. 
poſed of medulla, with ſtreaks of cortical ſubſtance, Between 
theſe are the corpora pyramidalia, each of which terminates in 
4 point. In the human ſubjett theſe four eminences are ſome. 
times not eaſily diſtinguiſhed. - 
The medulla ſpinalts, or ſpinal marrow, which is the name 
given to the medullary chord that is extended down the verte. 
ral canal, from the great foramen of the occipital bone to the 
bottom of the laſt lumbar yertebra, is a continuation of the 
medulla oblongata. Like the other parts of the brain, it is 
inveſted by the durd and pia mater. The firſt of theſe, in its 


Org 


| paſſage out of the cranium, adheres to the foramen ot the 04 


occipitis, Its conneftion with the ligamentary ſubſlance that 
lines the cavity of the ſpine, is only by means of cellular mem. 
brane; but between the ſeveral vertebre, where the nerves 
aſs out of the ſpine, it ſends off prolongations, which adhere 
rongly to the vertebral ligaments, Here, as in the cranium, 
the dura mater has its ſinuſes or large veins. Theſe are two in 
number, and are ſeen running on each ſide of the medullary 
column, from the foramen magnum of the os occipitis to the 
lower part of the os ſacrum. They communicate together by 
ramifying branches at * vertebra; and terminate in the vel 
tebral; intercoſtal; and ſacral veins; 

The — mater {4 77 N with the dura mater by means of 
« thin tranſparent Nubllance, Which from its indentations be- 
tweet) Yor {hal nerves has obtained the nate of /g 
„N ue. It is ſpinewhat Armer than the tunica arac hug. 
idea, buk in ona re ets. reſembles that membrane, lis uſt 
is i ſupport | ' Inel Marrow, tat It may Hot affect the me: 
dull oblungats y iis waigt | | 
The pins Marrow itfelf is quently of @ white colour j bil 
upon eating inks it we find lis Hilddle:part vogue of 4 
darker colotifed maſh, re Ne the evriex of the ban, 

hen the marrow has Feached the firſt lumbar verengt 
beeomes extremely narrow, and at length terminates in ail h. 
fen pin M the extremity of which the pia male 
fends off a proſonguilen of ligament, reſembling s nerve, tet 
pertorates the dura mater, and is Fixed 40 the os eareygy(h: 
The medulla fpinalis gives riſe 19 go OF 0 paly of Nerves 
but they are not all of the ſame fize, nor do they all run ine 
lame direftion. The upper ones are thinner than the reſt, # 
are placed almoſt franſver 1 as we geſcend we find cen 
running more and more obliquely dawnwards, vill at lena 
their courſe is almoſt perpendicular, ſo that the lower! 
nerves exhibit an 1 ance that is called cauds equing, Vron! 
its reſemblance to f horſe's tail, 

The arteries that ramify thraugh the different parts of the 


brain, are derived from the internal carotid and from the ver- 


tebral arteries. The medulla ſpinglis is ſupplied by the ante- 

rior and poſterior ſpinal arteries, and/|jkewile receives branches 

from the cervical, the inferior and ſuperior. intercoſtal, the 
ral arteries. 
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ANATOMY. 


SECT. 11. OF THE NERVES, 

fut nerves are medullary chords, differing from each other 
in ſize, colour, and conſiſtence, and deriving their origin 
1 m the medulla oblongata and medulla ſpinalis. There are 
m ig ſometimes 40 pair of theſe nerves; nine of which 
1 nate From the medulla oblongata, an go of g1 from the 
medulla ſpinalis. They appear to be perfettly inelaſtic, and 
likewiſe to polſeſy no reitability, If we irritate muſcular f. 
hes, they lmmedintely contract | but nothing of this ſort hap- 

vs if we ſrrliate u nerve, They carry with them a covering 
om the pia mater; but derive no tunic from the dura mater 
„u hath been generally, though errmeoully, ſuppoſed, eve 
dee the time of Oulen, the outer covering of the nerves 
being in fadt nothing more than cellular membrane. This co- 
vering de very thick where the nerve 14 expoſed to the abtion 
ol melon! but where It runs through « bony canal, or is ſecure 
rom preſſure, the cellular tune dn extremely thin, or altoge- 
her wanting. We have Inſtances of this In the portio mollis 
of the auditory nerve, and In the nerves of the heart, 

Þy elevating, carefully and gently, the brain from the baſls 
ofthe cranium, We find the firſt nine palr ariſing in the follow- 
ing ordert 1. "The nervi olfabtorii, diltributed through the pl- 
tvitary membrane, which conſtitutes the organ of ſmell, ., 
he optici, which go to the eyes, where they receive the im- 

efſions of viſible objefts, g. The oculorim motores, fo 
called becauſe they are diſtributed to the muſcles of the eye, 

The pathetici, diftributed to the ſuperior oblique muſcles of 
9 eyes, the motion of which is expreſlive of certain paſſions 
of the foul, 3. The nerves of this pair ſoon divide into three 
principal branches, and each of theſe has a different name. Its 
upper diviſion is the opthalamicus, which is diſtributed to various 
arts of the eyes, eye-lids, fore-head, noſe, and integuments 
of the face, The ſecond is called the maxilfaris ſuperior, and 
the third maxil{aris inferior 1990 which names allude to their 
diſtribution, 6. The abduttores; each of theſe nerves is dif. 
tributed to the abduttor muſcle of the eye, ſo called, becauſe 
it helps to draw the globe of the eye from the noſe, 7, The 
auditorii (0), which are diſtributed through the organs of hear. 
ing, 8. The par vagum, which derives its name from the 
great number of parts, to which it gives branches both in the 
thorax and abdomen, g. The linguales, or hypo- gloſſi, which 
are diſtributed to the tongue, and appear to contribute both to 
the organ of taſte, and to the motions of the tongue (p), 

It has already been obſerved, that the ſpinal marrow ſends 
off go or 31 pair of nerves; theſe are chiefly diſtributed to the 
exterior parts of the trunk and to the extremities. They are 
commonly diſtinguiſhed into the cervical, dorſal, lumbar and 
ſacral nerves. e cervical, which paſs out from between the 
ſeveral vertebrz of the neck, are eight ( 2) in number; the dor- 
ſal, twelve; the lumbar, five; and the ſacral, five or fix; the 


number of the latter depending on the number of holes in the 


os ſacrum, Each ſpinal nerve at its origin is compoſed of two 
falciculi of medullary fibres. One ot theſe falciculi ariſes 
from the anterior, and the other from the 2 ſurface of 
- the medulla. Theſe faſciculi are ſeparated by the ligamentum 
denticulatum; after which we find them contiguous to one 
another, They then perforate the dura mater, and unite to 
form a conſiderable knot or ganglion. Each or theſe ganglions 
ſends off two branches ; one anterior, and the other poſterior. 
The anterior branches communicate with each other at their 
coming out of the ſpine, and likewiſe ſend off one, and ſome- 
times more branches, to aſſiſt in the formation of the inter- 
coſtal nerve. 

The knots or ganglions of the nerves juſt now ſpoken of, 
ere not only to be met with at their exit from the ſpine, but 
likewiſe in various parts of the body. They occur in the 
nerves of the medulla oblongata, as well as in thoſe of the 
ſpine, They are not the effetts of diſeaſe, but are to be met 
with in the ſame parts of the ſame nerves, both in the foetus 
and adult. They are commonly of an oblong ſhape, and of a 
greyiſh colour, ſomewhat inclined to red, which is perhaps 
owing to their being 2 vaſcular. Internal! 
able to diſtinguiſh ſomething like an intermixture of the ner- 
vous filaments. 

The nerves, like the blood-veſſels, in their courſe through 
the body, communicate with each other; and each of thele 
communications conſtitutes what is called a plexus, from 
whence branches are again detached to different parts of the 
Jody Some of theſe are conſtant and conſiderable enough to 
be diſtinguiſhed by particular names, as the /emilunar plexus; 
the pulmonary plexus; the hepatic, the cardiac, &e, 
—— 


we are 


It would be foreign to the purpoſe of this work, to follow 
the nerves through all their diſtributions; but it may be re- 
membered, that in deſcribing the different viſcera, mention 
was made of the nerves diſtributed to them. There is one 
pair, however, called the intercoſtal, of great /ympathetic nerve, 
Which ſeems to require particular notice, becauſe it has an al- 
moſt univerſal connection and correſpondence with all the other 


"nerves of the wy 0 Authors are not perfettly agreed about 
nte 


the origin of the intercoſtal; but it may perhaps not Impro⸗ 
perly be deſcribed, as beginning from 1 N 
wil pairy it then paſſes Out of the eranium, through the bony 
canal of the carotid, from whenes it deſcends laterally cloſe 10 
the bodies of the vertebre, and receives branches from almoſt 
all the vertebral nerves; forming almoſt as many ganglions in 
its courſe through the thorax and abdomen, It ſends off an 
infinite number of branches te the viſcera in thoſe cavities, and 
forms ſeveral plexus With the branches of the eighth pair or par 
vagum, 
hat the nerves are deſtined to — the prineiples of mo- 
tion and fenlibility to the brain from all parts of the ſyſtem, 
there can be no doubt i but how theſe effebts are produced, no 
one has ever yet been able to determine, The inquiry has 
been a conſtant ſource of hypotheſis in all ages, and has pro- 
duced ſome ingenious ideas, and many erroneous poſitions, 
but without having hitherto afforded much ſatisfattory infor- 
mation, 

Some phyſiologiſts have conſidered a trunk of nerves as a 
ſolid chord, capable of being divided into an infinite number 
of filaments, by means of wech the impreſſions of feeling arg 
conveyed to the ſenſorium commune. Others have ſuppoſed 
it to be a canal, which afterwards ſeparates into more minute 
— 2 or, perhaps, as being an aſſemblage of many very 
{mall and diſtin tubes, connetted to each other, and thug 
forming a cylindrical chord, They who contend for their 
being ſolid bodies, are of opinion, that feeling is occaſioned 
by Vibration; ſo that, for inſtance, according to this ſyſtem, 
by pricking the finger, a vibration would be occaſioned in the 
nerve, diſtributed through its ſubſtance; and the effefts of this 
vibration, when extended to the ſenſorium, would be an exci- 
tal of pain, But the inelaſticity, the ſoftneſs, the connettion, 
and the ſituation of the nerves, are ſo many proofs that vibra- 
tion has no ſhare in the cauſe of feeling. 

Others have ſuppoſed, that in the brain and ſpinal marrow 
a very ſubtile fluid is ſecreted, and from thence conveyed 
through the A tubes, which they conſider as exiſt= 
ing in the nerves. They have farther ſuppoſed, that this very 
ſubtile fluid, to which they have given the name of animal ſpi- 
rita, is ſecreted in the cortical ſubſtance of the brain and 12 
nal marrow, from whence it paſles 2 the medullary ſub- 
ſtance. This, like the other ſyſtem, is founded altogether on 
hypotheſis; but it ſeems. to be an hypotheſis derived from 
much more probable principles, and there are many ingenious 
arguments to be brought in its ſupport. 

EXPLANATION or PLATE XII. 

Which repreſents the nerves as they paſs off to the thorax, 
abdomen, and pelvis. 

Figure I. A, A, A, A, A, A, A, the ſeven inferior ribs of the 
right ſide. B, B, B, B, B. B, B, the ſeven inferior vertebræ 
dorſi. C, C, C, C, C, the five vertebræ lumborum. D, D, the 
os ſacrum or falſe vertebrz of the ſpine. E, os coccygis. 
F, the cartilage which forms the ſymphyſis pubes on the left 
ſide. G, the inferior lobe of the right lung. H, H, the dia- 
phragm. I. I. its cruræ or inferior attachment. K, K, part of 
the pleura where it forms the poſterior mediaſtinum. I., L, the 
pericardium containing the heart. M. M. M. the aorta. N. N. the 
thoracic duct running between the aorta and vena azygos. 
O, O, the vena cava. P, the right kidney. Q. the vagina. 
R, The bladder. 8, The rectum. T, The uterus. U, The 
fimbriæ of the fallopian tube. V, The round ligament. 
W,. W, The fallopian tube. X, The ovarium. Y,Y,Y, The 
ſkin of the nates and perineum. Z, Z, Labia pudendi. &, The 
ſkin of the mons veneris. @, Iliac arteries. C, Iliac veins. 
y, Right external iliac artery. I, Right internal iliac artery, 
„ Emulgent artery. , Emulgent vein. v, The right ſper- 
matic vein. 8, The right ſpermatic artery. 1, Cutaneous 
nerves on the nates and perineum. g, Plexus of nerves going 
to the tettum, colon, &e, Meſocolic plexus. 4, Nerves 

ing to the ſpleeti; and 6, The renal plexus. 7, Trunk of 

e phrenic nerve. 8, One of the branches of the phrenſe 
nerve. 9, 10, 11, 18, 14, 14, The branches of the phrenic 
nerve, which loſe themſelves on the convex ſurface of the 


nents of the eth and 


(o) This pair, ſoon after Its entrance Into the meatus auditorius 
internus, ſeparates Into two branches, One of theſe |s of « ver 
ſoft and pulpy confiſtence ] It Is called the 977% mel of the event 
palr, and pron over the Inner part of the ear, The other paſſes 
gut through the aqueduRtof Flloghu In « firm chord, which Is dif- 
tingulſhe as the * dura, and de dlAributed to the external ear 
und other parts of the neck and fues. 

) Heiſter has ſummed up the uſts of theſe nine palr of nerves In 
the two following Latin | 


No. 19. Vol I, 


4 Offactent, geren, oc mover privenſyne, 
6 2 abducent, 40% ene 4 
Q) Beides theſe, there d another pair called % which 
arifes from the medulla ſpinglis at Its beginning 1 and aſcending 
through the great foramen of the os ocelpitls [Into the eranium 
five but again cloſe to the elghth palr, with which, however, It 
not unite j and It Is afterwards diſtvibuted chiefly to the muſeles 
of the neck, back, and feapula, In this courſe It ſends off laments 
to different party, and L eomm unleates with ſeveral other 


. {1 diaphragm, 


diaphragm 15, The anaftomoſing branch of the EE nerve, 
which Lomes from the ewllac ganglion of the intercoſtal, 
16, The flach coftal nerve ſeen anteriorly on the right fide. 
17, The ſeventh coftal nerve. 18, The gb coſtal nerve. 
19, The ninth coſtal nerve. 80, The tenth coftadl nerve. 81, The 
eventh coſtal nerve. 89, The twelfth coſtal nerve. 8g, T 
rſt lumbar nerve of the right fide ſeen anteriorly, ", The 
cond lumbar nerve. 8g, The third lumbar nerve. 8s | Tho 
by Thy th lumbar nerve. % The 
ht fide ſeen anteriorly, 7 he ſo 
ond ſacral nerve, 1. The third ſacral nerve, 31, The fourth 
eral nerve, ga, The trunk of the intercoſtal or great ſympa⸗ 
thetle nerve, between the fifth and fixth dorſal ganglion, 
þ3. The ſixth thoracic ganglion of the intercoſtal nerve, 94, A 
ranch puſſing from the ſixth ganglion to the ſixth coſtal nerve, 
„An ansſtomoſing branch of the fifth and ſixth coſtal nerves, 
. The ſeventh thoracic ganglion. gy, The two branches 
which unite to form the ſeventh ganglion. g8, The anaſtomo- 
ſing branch between the ſixth and ſeventh ganglion. gg, The 
eighth thoracic ganglion. 40, 'The trunk of the intercoſtal or 
the anaſtomoſing branch between the ſeventh and eighth gan- 
lion. 41, The ninth thoracic = 8, The trunk of the 
Fiercollal nerve between the eighth and ninth ganglion, 4, 
The tenth thoracic ganglion, 105 The anaſtomoſing trunk be. 
tween the ninth uw! tenth ganglion. 45, The eleventh thora- 
ele ganglion. 46, The intercoſtal nerve between the tenth 
and eleventh ganglion, 47) 40, Branches going to the inter- 
eoflal muſcles, &. 49, The firſt lumbur ganglion. 30, Th 
trunk of the intercoſtal nerve, between the laſt thorseſe an 
bell 1 — een, 31 The firll branch; and 36, the fe- 
ond braneh from the twelfth collal nerve, and from the felt 
umbar gangiion, 3 A third branch which terminates in the 
runk of the Interco{{al nerve . the firſt and ſecond lum. 
ut agel „ $4, The trunk of the Intercoſtal nerve between 
— et and ſecond lumbar angllons, 94, 6, Anaſtomoſing 
ranches between the coſtal, and greg Fmpathoile nerve, 
87, The ſecond lumbar gangllou, 48; The firſt branch j and 
9, the ſecond branch going off from the lumbar nerves, Ke, 
rom the ganglion. 66, 64, Muſcular branches going to the 
abdominal muſcles. 6s and 64, The ſpermatic nerve dividing 
Into external and internal, 64, The internal ramus to the ute- 
rus, ovarium, fallopian tubes, c, 63, The external ramus, to 
the external parts of generation. 66, The third lumbar gan- 
lion. 67, The trunk of the intercoſtal nerve, between the 
econd and third lumbar ganglions, 68, The fourth lumbar 
anglion. 69, The trunk of the great ſympathetic nerve. 70, 
he intercoſtal nerve between the fourth and fifth lumbar gan- 
— 71, The erural nerve. 78, The firſt branch from the 
econd and third lumbar nerves, which goes to form the erural 
nerve. 78; The ſecond branch from the third pair of lumbar 
nerves, 14. he poſterior branch of the third lumbar nerve. 
3. The | ird branch of the crural nerve from the fourth lum- 
fa nerve, 76, The obturatur nerve; 11 Three branches 
um the third lumbar nerve, which form the obturator nerve,” 
79, The ſuperior ſacral gan- 
actal nerves communlealing 


ourth lumbar nerve; 
firſt ſacral nerve of the r 


lot. 90, Bi, Branches of the 

ith the intercoſtal nerves, 

The intercoſtal Herve it its paſſage downwards, by the fide 
of the ſpine, throughout its whole length, is conffantly de- 
tar ling branches to the viſcera of the thorax, abdothen, and 
pelvis, and from this wonderful diſtribution {t forme an al 

oft vniverſal nervous connettlon, and on that acevunt It has 
% A great ſympathietle Herve, 

ge 
5 The \nleriur vertebra of the Tolng: B, B, 

he reflum. D, Coecyginis muſcle, E, The 
ſurface of the fag um, where It Joins the ſlum: 1 
rator nerve, e, The erural nefver The inferior 
nerve, 4, The firſt farral nerve; 4, The ſecond facral nerve. 
6, The third ſacral nerve, 9, The large branch of the (elatle 
nerve, 8, The (maller branch of ditto, q! The felatle nerve. 
16, Various 1 branches which help to form the in- 
tereuſtal or great ſympathetic nerve, and which are ſupplying 
the poſterior part of the pelvis with nerves, 


EXPLANATION oy PLATE XIII, 


Which repreſents the nerves of the liver, gall-bladder, pan- 
creas, lomab h, with their ganglions and organs of digeſtion, &. 
A, A, A. The inferior ſurface of the right lobe of the liver, 
B, R. B, The inferior ſurface of the left lobe of the liver. C, C, C, 
The middle lobe or projeftion of the liver, D, The poſterior 
lobe of the liver, or lobulus ſpigelii, E, E, The gall-bladder. 
F. The cyſtic dukt. O, The hepatic duftt, H, The duftus 


10 The fifth lumbar gangliof. 


Mees a ore enlarged view of the facral nerves, 
Os faerum, C,, 
a tleulating 

he obi 
lumbar 
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als cholidochins. 1, 1, The round 1 10 
Kl «fl form ligumon (#7 the liver, Co i fe 


„M. The {lomach, reater of | 
the flomach, 0 The pylori of — Fe 
he flomach, P, The 0 „ ©, The duodenum, A, K. 

' 


d 
{ of the omentum. J, Part of the | * 
1 Lower part of ny dluphr . Y, Th Ale 1 
ragm, through which the eſophagus pally : 
15 V. The trunk of the Vas 4 . Wu. br he 
patle 


artery. 
4, 4, Tha exile artery. %%, The ſuperior left aronary ar, 
tory, ge, The inferior j poronary artery, 4, The trunk 
pl heqgaſlro epiploic artery. / The (umn unk of the right 
* and egronary artery. , &, % The right hepatic artery 
h, A, The cardiac artery * homachle branch from the 
right hepatic artery, i, The ſuperior right coronary utter 
4, J, Branches of the right coronary artery, which are rung 
towards the poſterior part of the K. * 
1, The fourth left colic ganglion, 8, The fifth ditto, g, The 
ſixth ditto. 4, The ſeventh ditto, 3 The ninth ditto, * 
tenth ditto. 7, The third branch of the phrenic hepatie gun. 
glion. 8, The phrenic A lion, 9, 10, 14, Cardiac 
nerves, 14, 1g, 14, 15, 16, Branches of 12 eighth pair of 
nerves going to the greater curvature of the ſtomach, 17, 18, 10 
Branches of the par vagum going to the leſſer curvature of the 
ſtomach, no; A plexus of nerves ſurrounding the left hepatic 
artery, and ſending off branches to the liver. 91, Hepatic 
lexus ſurrounding the right hepatic artery. 84, Cardiac plexyy, 
rom whence go nerves to the ſtomach. £43, Splenic plexus 
which ſends off nerves to the ſpleen. 84, #5, ab, Nerves of 
the pancreas. 87, , vg, Duvdenal nerves, which ure be. 
ſlowed on the beginning pf the Inteſtinal canal. go, Nerves of 
e pylurus, ＋ 49, 95 erves of the omentium; 44, 4; \ Nerves 
golig 0 the biliary Adele, g6, 67, Nerves of the alt bladder 
44, 99, 40, Hepatic nerves which are entering into the ſullance 
of the liver, ſome of the branches aceompunying the hepatic 
artery, and others the vena ports, 4 4%, 49 44, Hepatic gan. 
glions, which are found to Vary un thelr figure, magiitude, ad 
number in various ſubjefts. 


PART VII. 


Or Thx SENSES and THain ORGANS, 


N treating of the ſenſes, we mean io confine ourſelves 19 

the external ones of touch, taffe melling, hearing, and 
Mon. The word %%%, when ap ed to theſe five, ſeems 10 
imply 4 only the ſenſation excited in the mind by certain 
Impreſſions made on the body, but likewiſe the organ deſtined 
to receive and tranſmit theſe impreſſions to the (enſorium, 
Each of theſe organs being of « peculiar firufture, is ſuſceptible 
only of particular Impreſſions, which will be pointed vut a we 
vroceed fo deſeribe each of them ſeparately, 


SECT, 1, OF TOUCH; 


Tus ſenſe of touch may be defined to be the faculty of dil. 
tinguilhing certain properties of bodies by the feel, In « ge- 
neral aceeptation, this definition might rag not improperly 
be extended to every pot of the buy poſſeſſed of ſenſibility 
(A), but it 1s commonly confined to the nervous papille uf the 
eutis, of true kin, which, with Its apperidages, and their (e- 
veral uſes, have been already deſeribed, The exterior — 
tles of bodies; ſuch as their folldity, moiſture, Inequality 
ſmoothneſs, dryneſs, of Nuldity, and likewiſe their degree of 
Neat, ſeem all to be capable of making different Impreſſions vs 
the papill#, and conſequently of exciting different jdeas 11 the 
ſenlorlum commune. But the organ of toveh, like all the 
other ſenſes, 1s not equally delicate In every part of the body, 
br In every ſubjebt | being in ſome much more exquiſite than if 


is in others: 
in deere fer. uu. OF THE TASTE. 


Tus ſenſe of tafte iy ſeated chiefly in the tongue j the flu. 
tion and figure of which are ſufficiently known, On the upper 
ſurface of this organ we my obſerve 4 great number of ps- 
pills, which, on account of their difference In fe and ſhape, 
are commonly divided into three claſſes, The largelt are (ittia- 
ted towards the baſis of the tongue, Their number commonly 
varies from ſeven to nine, and they ſeem tobe mucous follicles, 
Thoſe of the ſecond claſy are ſomewhat ſmaller, and of a cy 
lindrical ſhape, They are moſt numerous about the middle of 
the tongue, Thoſe of the third claſs are very minute, und of 
a conical ſhape, They are very numerous on the apex an 
edges of the tongue, and have been ſuppoſed to be formed by 
the extremities of its nerves, 


as. — 


(a) In the courſe of this article, mentlon has often been made of 
the ſenſibility or Inſenſibility of different parts of the body | It will 
therefore, perhaps, not be amiſs to obſerve In this place, that many 

rts which were formerly ſuppoſed to poſſeſs the moſt exquiſite 
ſe, are now known to have but little or no feeling, at leaſt in a 
ſound ſtate 4 for in an inflamed fate, even the bones, the moſt In» 
ſenſible uo of any, become ſuſceptible of the moſt painful ſenſa- 
tlons, This curious diſcovery ls due tothe late Baron Haller, His 


experiments prove, that the bones, cartilages, ligaments, tendons, 


* 


epldermle, and membra as the pleurs, pericardium, dura and 
p mater, porloſteum, de. 2 in . healthy fate be conſidered 8 
[afenfible, rn 


depends on the braln and nerves, of courſe 
different parts wlll poſſe 


a greater or leſs degree of feeling, In pro, 
portion as they are ſupplied with a greater or ſmaller number 

nerves. Upon this principle It 1s, that the ſkin, muſcles, ſtomach, 
inteſtines, urinary bladder, ureters, uterus, vagiua, penis, tongue, 
and retina, are extremely ſenſible, while the lungs and glands have 


only au obſcure degree of feeling, 
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a line, the linea (i mediana, running al 
„a ofths e, and N it a it were ag wy 


ons. Towards the baſis of the tongue, we meet with a 
Poe cavity, named by Morgagni foramen * um, which ſeems 


ty be nothing more than « common termination of ſome of the 
excretory duets of mucous nes ſituated within the ſubllance 
ol the tongue. e have already obſerved, that this organ is 


every where covered by the cuticle, which, by forming d re- 
duplication, called the franum, at its under part, ſerves to 

vent the 100 eee motion of the tongue, and to fix it in its 
daun. But, beſſdes this attachment, the tongue is con- 
wetted by Means of ity muſcles and membranous ligaments, to 
the lower Jaw, the Os hyvides, and the y fold procelles, 

The principal arteries of the tongue are the linguales, which 
ariſe from the external carotid, Its velns empty themſelves 
Ins the external Jugulars. Its nerves ariſe from the filth, 
vighth, and ninth, pale, The variety of taſtes ſeems to be ve- 
ealloned by the leren Impreſlions made on the papille by 
the {wed The different ſtate of the papille with reſpett ty 
thelr mollure, their figure, or their covering, ſeems to pro- 
duce « conſiderable difference In the taſte, not only in different 

ople, but in the ſame (ſubjett, In ſickneſs and in, health, 
Fo great uſe of the taſte ſeems to be to enable us toditinguith 
wholelome and ſalutery food from that which is unhes yt 
and we obſerve that many quadrupeds, by ning their papillie 
(6) very large and long, have the faculty of diſtinguiſhing fla» 
yours with infinite accuracy, 

SECT, 111, OF SMELLING, 

Tus ſenſe of ſmelling, like the ſenſe of taſte, ſeems intended 
to dirett us to a proper choice of aliment, and is chiefly ſeated 
in the noſe, which is diſtinguiſhed into its external and internal 

u. The ſituation and figure of the former of theſe do not 
— to require a definition, It is 5 of bones and car - 
tilages, covered by muſcular fibres and by the common inte- 
guments. The bones make up the upper portion, and the 
cartilages the lower one. The leptum narium, like the noſe, 
is likewiſe in part bony, and in part cartilaginous, Theſe 
bones and their connections were deſcribed in the Oſteology. 
The internal part of the noſe, beſides the oſſa ſpon Ls ho 
ſix cavities or ſinuſes, the maxillary, the frontal, and the ſphe- 
noid, which were all deſcribed with the bones of the head. 
They all open into the noſtrils; and the noſe likewiſe commu- 
- nicates with the mouth, larynx, and pharynx, poſteriorly behind 
the velum palati. 

All theſe ſeveral parts, which are included in the internal 
diviſion of the noſe, viz. the inner ſurface of the noſtrils, the 
lamellz of the oſſa ſpongioſa, and the ſinuſes, are lined by a 
thick and very vaſcular membrane, which, though not unknown 
to the ancients, was firſt well deſcribed by Schneider, and is 
therefore now commonly named membrana pituitaria Schneider. 
This membrane is truly the organ of ſmelling; but its real 
ſtrutture does not yet ſeem to be perfectly underſtood. It ap- 
— to be a continuation of the cuticle, which lines the inner 

uriace of the mouth. In ſome parts of the noſe it is ſmooth 
and firm, and in others it is looſe and ſpongy. It is conſtantly 
moiſtened by a mucous ſecretion ; the finer parts of which are 
carried off by the air we breathe, and the remainder, by being 
retained in the ſinuſes, acquires conſiderable conſiſtence. The 
manner in which this mucus is ſecreted has not yet been ſatis- 
fattorily aſcertained ; but it ſeems to be by means of mucous 
follicles. Its arteries are branches of the internal maxillary and 
Internal carotid. Its veins empty themſelves into the internal 
Jugulars. The firſt pair of nerves, the olfattory, are ſpread 
over every part of it, and it likewiſe receives branches ſrom 
the fifth pair, 

Alter what has been ſaid of the my membrane, it will 
not be difficult to conceive how the air we draw in at the noſ- 
trils, being impregnated with the effluvia of bodies, excites in 
us that kind of ſenſation we call /melling. As theſe efluvia, 
from their being exceedingly light and volatile, cannot be 
capable in 1 uantity of making any great impreſſion on 
the extremities of the olfaftory nerves, it was neceſſary to give 
conſiderable extent to the pituitary membrane, that by this 
means a greater number of odoriferous icles might be ad- 
mitted at the ſame time. When we wiſh to take in much of 
the effluvia of any thing, we naturally cloſe the mouth, that 
all the air we inſpire may paſs through the noſtrils; and at the 

me time, by means of the muſcles of the noſe, the noſtrils are 
Glated, and a greater quantity of air is drawn into them. 

In many quadrupeds, the ſenſe of ſmelling is much more ex- 
tenſive and delicate than it is in the human fubject; and in the 
human ſubjett it ſeems to be more perfeR the leſs it is vitiated 
by a variety of ſmells. It is not always in the ſame ſtate of 


perfection, being naturally affected by every change of the 
. membrane, and of the lymph with which that mem- 
rane is moiſtened. 


SECT. IV. OF HEARING, 
Brroxz we undertake to explain the manner in which we 


46% Malpighi's deſcription of the papille, which has been co 
al —_ - ] 


many anatomic ſeems to have been taken chiefly 
tongues of ſheep, 


ANATOMY. 


are enabled to receive the impreſſions of found, it will be ne« 
cellary to deſcribe the ear, which is the organ of Hearing, It 
is commonly diſtinguiſhed into external and internal, 
former of theſe diviſions includes all that we are able to diſes- 
ver without diſſettion, and the meatus auditorius, as far as the 
tympanum j and the latter, all the other parts f the ear, 

e external ear is u cartilaginous funnel, covered by the 
common integuments, and attached, by means of its ligaments 
und muſcles, to the temporal bone. Although capable only of 
A very obſcure motion, it ds found to have (everal mulcles, 
Different parts of t are diſtinguiſhed by different names all ity 
cartilaginous part is caller als of wing, to diſtinguith it from 
the ſoft and pendent part below, called the doe, Its outer ele- 
ele of f iv called de, and the ſemicircle within this, 
aue, The moveable cartilage placed Immediately before 
the meatus auditorius, which It may be made to cloſe exattly, 
Is named tragys;j and an eminence oppoſite to this at the 6x» 
tremlty of the antihelix, is called antrager. The concha is 
a conſiderable cavity formed by the extremities of the helix 
and antihelix, The meats auditorivs, which at its 0 ning 10 
cartilaginous, de lined with a very thin membrane, which is a 
continuation of the cuticle from the ſurface of the gar, 

In this canal we find u yellow wax, which is ſecreted by a 
number of minute glands or follicles, each of which has an 
excretory dutt, This ſecretion, which is at firſt of an oily 
eunſiſtence, defends the membrane of the tympanum from the 
yurige of the air; and by its bitterneſs, prevents minute in» 
ſetts from entering into the ear, But when from negle& or 
diſeaſe it accumulates in too great a quantity, it ſometimes occa - 
ſions deafneſs, The inner extremity of the meatus is cloſed by a 
thin tranſparent membrane, the membrana tympani,whichis ſet 
in a bony circle like the head ofa drum. Under the membrana 
tympani runs a branch of the fifth pair of nerves, called chorda 
tympant; beyond this membrane is the cavity of the tympa- 
num, which is about ſeven or eight lines wide, and half ſo many 
in depth; it is ſemiſpherical, and every where lined by a very 
fine membrane. There are four openings to be obſerved in 
this cavity, It communicates with the mouth by means of the 
Euſtachian tube. This canal, which is in part bony and in 
part cartilaginous, begins by a very narrow opening at the an- 
terior and almoſt ſuperior part of the tympanum, increaſing in 
ſize as it advances towards the palate of the mouth, where it 
terminates by an oval .opening. This tube is every where 
lined by the ſame membrane that covers the inſide of the mouth. 
The real uſe of this canal does not ſeem to have been hitherto 
ſatisfaftorily aſcertained; but ſound would ſeem to be conveyed 
through it to the membrana tympani, deaf perſons being ob- 
— to liſten attentively with their mouths open. Oppoſite 
to this is a minute paſſage, which leads to the ſinuoſities of the 
maſtoid proceſs; and the two other openings, which are in the 
internal proceſs of the os petroſum, are the feneſtra ovalis, 
and feneftra rotunda, both of which are covered by a very fine 
membrane. 

There are three diſtin bones in the cavity of the tympanum; 
and theſe are the malleus, incus, and ſtapes. Beſides theſe 
there is a fourth, which is the os orbiculare, conſidered by 
ſome anatomiſts as a proceſs of the tapes, which is neceſſarily 
broken off by the violence we are obliged to uſe in getting at 
theſe bones; but when accurately conſidered, it ſeems to be a 
diſtin& bone. 

The malleus is ſuppoſed to reſemble a hammer, being larger 
at one extremity, which is its head, than it is at the other, 
which is its handle. The latter 1s attached to the membrana 
tympani, and the head of the bone is articulated with the incus, 

The incus, as it is called from its ſhape, though it ſeems to 
have leſs reſemblance to an anvil than to one of the dentes mo- 
lares with its roots widely ſeparated from each other, is diſtin- 

iſhed into its body and its — One of its legs is placed at 

e entry of the canal which leads to the maſtoid proceſs; and 
the other, which is ſomewhat longer, is articulated with the 
ſtapes, or rather with the os orbiculare, which is placed be- 
tween m_ 1 ea f yy 

The thir e is v rly named ſapes, being per- 
ſettly ſhaped like a . 1 defi is fixed — the feneſtra 
ovalis, and its upper part is articulated with the os orbiculare. 
What is called the feneffra rotunda, though perhaps impro- 
perly, as it is more oval than round, is obſerved a little above 
the other, in an eminence formed by the os petroſum, and is 


| cloſed by a continuation of the membrane that lines the inner 


ſurface of the tympanum. The ſtapes and malleus are each of 
them furniſhed with a little muſcle, the ſtapedeus and tenſor 
tympani. The firſt of theſe, which is the ſmalleſt in the body, 
ariſes from a little cavern in the poſterior and upper part of 
the cavity of the tympanum; and its tendon, after paſſing 
through a hole in the ſame cavern, is inſerted at the back part * 
of the head of the ſtapes. This muſcle, by drawing the ſtapes 
obliquely upwards, affiſts in ſtretching the membrana tympani. 

The tenſor tympani (T), or internus mallei as it is called 


T) Some anatomiſts deſcribe three muſcles of the malleus ; but 


- this one ſeems to deſerve the name of muſcle; what are called 


the externu and 
muſcles, 


malki, ſeeming to be )igaments rather than 
by 


ANATOMY. 


by ſome writers, ariſes from the cartilaginous extremity of the 
Euſtachian tube, and is inſerted into the back part of the han- 
.dle of the malleus, which it ſerves to pull inwards, and of 
courſe helps to ſtretch the membrana tympani. 

The labyrinth is the only part of the ear which remains to 
be deſcribed. It is ſituated in the os petroſum, and is ſepa- 
rated from the tympanum by a partition which is every where 
bony, except at the two feneſtre. It is compoſed of three 
parts; and theſe are the veſtibulum, the ſemicircular canals, 
and the cochlea. | 

The veftibulum is an irregular cavity, much ſmaller than the 
tympanum, ſituated nearly in the centre of the os petroſum, 
between the tympanum, the cochlea, and the ſemicircular ca- 
nals. It is open on the ſide of the tympanum by means of the 
feneſtra ovalis, and communicates with the _ portion of 
the cochlea by an oblong foramen, which is under the feneſtra 
ovalis, from which it is — only by a very thin partition. 

Each of the three ſemicircular canals forms about half a cir- 
cle of nearly a line in diameter, and running each in a differ- 
ent direction, they are diſtinguiſhed into vertical, oblique, and 
horizontal. Theſe three canals.open by both their extremities 
into the veſtibulum: but the vertical and the oblique being 
united together at one of their extremities, there are only five 
orifices to be ſeen in the veſtibulum. f 

The cochlea is a canal which takes a ſpiral courſe, not unlike 
the ſhell of a ſnail. From its baſis to its apex it makes two 
turns and a half; and is divided into two canals by a very thin 
lamina or ſeptum, which is in part bony and in part membra- 
nous, in ſuch a manner that theſe two canals only communi- 
cate with each other at the point. One of them opens into 
the veſtibulum, and the other 1s covered by the membrane that 
cloſes the feneſtra rotunda. The bony lamella which ſepa- 
rates the two canals is exceedingly thin, and fills about two 
thirds of the diameter of the canal. The reſt of the ſeptum is 
- compoſed of a moſt delicate membrane, which lines the whole 
inner ſurface of the cochlea, and ſeems to form this diviſion 
in the ſame manner as the two membranous bags of the pleura, 
dy beingapplied to each other, form the mediaſtinum. : 

Every part of the labyrinth is furniſhed with a very delicate 
perioſteum, and filled with a watery fluid, ſecreted as in other 
cavities. This fluid tranſmits to the nerves the vibrations it 
receives from the membrane cloſing the feneſtra rotunda, and 
from the baſis of the ſtapes, where it reſts on the feneſtrum 
ovale. When this fluid is collected in too great a quantity, or 
is compreſſed by the ſtapes, it is ſuppoſed to eſcape through 
two minute canals or aquedutts, lately deſcribed by Dr. Co- 
tunni, an ingenious phyſician at Naples. One of theſe aque- 
ducts opens into the bottom of the veſtibulum, and the other 
into the cochlea, near the feneſtra rotunda. They both paſs 
through the os petroſum, and communicate with the cavity of 
the cranium where the fluid that paſſes through them is ab- 
ſorbed; and they are lined by a membrane which 1s ſuppoſed 
to be a produttion of the dura mater. 

The arteries of the external ear come from the temporal and 
other branches of the external carotid, and its veins paſs into 
the jugular. The internal ear receives branches of arteries 
from the baſilary and carotids, and its veins empty themſelves 
into the ſinuſes of the dura mater, arid into the internal jugular. 

The portio mollis of the ſeventh pair is diſtributed through 
the cochlea, the veſtibulum, and the ſemicircular canals; and 
the portio dura ſends off a branch to the tympanum, and other 
branches to the external ear and parts near it. 

The ſenſe of hearing, in producing which all the parts we 
have deſcribed aſſiſt, is occaſioned by a certain Da + 19 9 of 
the air collefted by the funnel-like ſhape of the external ear, 
and conveyed through the meatus auditorius to the membrana 
tympani. That ſound is propagated by means of the air, is 
very eaſily proved by ringing a bell under the receiver of an 
air-pump; the ſound it affords being found to diminiſh gradu- 
ally as the air becomes exhauſted, till at length it ceaſes to be 
heard at all. Sound moves through the air with infinite velo- 
city; but the degree of its motion ſeems to depend-on the ſtate 
of the-air, as it conſtantly moves faſter in a denſe and dry, than 
it does in a moiſt and rarefied air. See the Syſtem of Acous- 
Tics, Chap. II. 

That the air vibrating on the membrana tympani communi- 
cates its vibration to the different parts of the labyrinth, and by 
means of the fluid contained in this cavity affetis the auditory 
nerve ſo as to produce ſound, ſeems to be very probable; but 
the ſituation, the minuteneſs, and the, variety of the 
which compoſe the ear, do not permit much to be advanced 
with certainty concerning their mode of action. Some of theſe 
parts ſeem to conſtitute the immediate organ of hearing, and 

theſe are all the parts of the veſlibulum: but there are others 


which ſeem intended for the perfection of this ſenſe, w; 
being abſolutely eſſential to it. It has happened, —— 7 
that the membrana tympani, and the little bones of the "a, 
have been deſtroyed by diſeaſe, without depriving the patient 
of the ſenſe of hearing (v). Sound is more or leſs loud in pro 
rtion to the ſtrength of the vibration; and the variety of 
ounds ſeems to depend on the difference of this vibration. for 
the more quick and frequent it is, the more acute will be th 
ſound, and vice verſa. y 
Before we conclude this article, it will be right to explain 
certain phenomena, which will be found to have a relation tg 
the organ of hearing. Every body has, in conſequence of par 
ticular . ſounds, occaſionally felt that diſagreeable ſenſation 
which is uſually called /etting the teeth on edge: and the cauſe 
of this ſenſation may be traced to the communication Which 
the 2 dura of the auditory nerve has with the branches of 
the fifth pair that are diſtributed to the teeth, being probab| 
occaſioned by the violent tremor produced in the membran 
tympani by theſe very acute ſounds. Upon the ſame principle 
we may explain the ſtrong idea of ſound which a perſon — 
who holds a vibrating ſtring between his teeth. The hum. 
ming which is ſometimes perceived in the ear, without an 
exterior cauſe, may be occaſioned either by an increaſed action 
of the arteries in the ears, or by convulſive contractions of 
the muſcles of the malleus and ſtapes, affecting the auditory 
nerve in ſuch a manner as to produce the idea of ſound. An 
ingenious philoſophical writer has lately diſcovered, that there 
are ſounds liable to be excited in the ear by irritation, and 
without any aſſiſtance from the vibrations of the air. | 
SECT. V. OF VISION. 
Tux eyes, which conſtitute the organ of viſion, are ſituated 
in two borty cavities named orbits, where they are ſurrounded 
by ſeveral parts, which are either intended to protect them 
from external injury, or to aſſiſt in their motion. The globe 
of the eye is immediately covered by two eye · lids or palpe- 
bræ, which are compoſed of muſcular fibres covered by the 


common integuments, and lined by a very fine and ſmooth 


membrane, Which is from thence extended over part of the 
globe of the eye, and is called tunica conjunctiva. Each eye. lid 
is GNI at its edge; and this border, which is called 
tarſus, is turniſhed with a row of hairs named cilia or eye-laſhes, 

he cilia ſerve to protett the eye from inſects and minute 
bodies —_— in the air, and likewiſe to moderate the action 
of the rays of light in their paſſage to the retina. At the roots 
of theſe hairs there are ſebaceous follicles, firſt noticed by 
Meibomius, which diſcharge a glutinous liniment. Some- 
times the fluid they ſecrete has too much viſcidity, and theeye- 
lids become glued to each other. 

The * border of the orbit is covered by the eye-brows 
or ſupercilia, which by means of their two muſcles are capa- 
ble ot being brought towards each other, or of being carried 
upwards. They have been conſidered as ſerving to protect the 
eyes, but W 2 probably intended more for ornament than 
utility (x). The orbits, in which the eyes are placed, are 
furniſhed with a good deal of fat, which affords a ſoft bed on 
which the eye performs its ſeveral motions. The inner angle 
of each orbit, or that part of it which is near the noſe, is called 
canthus major, or the great angle; and the outer angle, which 
is on the oppoſite ſide of the eye, is the canthus minor, or little 


angle, 

The little reddiſh body which we obſerve in the great angle 
of the eye-lids, and which is called caruncula lachrymalis, is 
m7 oſed to be of a glandular ſtructure, and, like the follicles 

the eye-lids, to ſecrete an oily humour. But its ſtructure 
and uſe do not ſeem to have been hitherto accurately deter- 
mined. The ſurface of the eye is conſtantly moiſtened by a 
very fine limpid fluid called =o tears, which is chiefly, and 
perhaps wholly, derived from a large gland of the conglome- 
rate kind, ſituated in a ſmall depreſſion of the os frontis near 
the outer angle of the eye. Its excretory dutts pierce the tu- 
njca conjunttiva juſt above the cartilaginous borders of the 
upper eye- lids. hen the tears were ſuppoſed to be ſecreted 
by the caruncule, this gland was called glandula innominata; 
but now that its ſtructure and uſes are aſcertained, it very pro- 
N has the name of glandula lachrymalis. The tears poured 
out by the ducts of this gland are, in a natural and healthy 
ſtate, inceſſantly ſpread over the ſurface of the eye, to keep it 
clear and tranſparent, by means of the eye-lids, and as con- 
ſtantly paſs out at the oppoſite corner of the eye or inner an- 
gle, through two minute orifices, the puncta lachrymalia (Y); 

ing determined into theſe little openings by a reduplication 
of the tunica conjunctiva, thaped like a creſcent, the two 
points of which an{wer to the puncta. This reduplication is 


named - membrana, or valoula ſemilunarts. Each of theſe 


(v) This obſervation has led to a 2 9 that a oration 
of this membrane may in ſome caſes of deafneſs be uſeful; and Mr. 
Cheſelden relates, that, ſome years ago, a malefactor was — 
on condition that he ſhould ſubmit to this operation ; but the public 
clamour raiſed againſt it was ſo great, that it was thought right, not 
to perform it. | 


* . 


( x) It is obſervable, that the eye-brows are peculiar to the hu- 
man ſpecies, : pellucid fluid, dich 

. (x) it ſometimes bappens, that this very id fluid, w 
moiſtens the eye, being poured out through the excretory ducts of 
the lachrymal gland faſter than it can be carried off through the 
punta, trickles down the cheek, and is then ſtrictiy and proper 


called tear, 
tear _" 
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ANATOMY. 
them tb be filaments of nerves: but their real ſtrutture has 
"never yet been clearly aſcertained. 


Aa is the beginning of a ſmall excretory tube, through 
which the tears paſs into a little pouch or reſervoir, the ſac- 


culus nen which lies in an excavation formed pattly 


afal proceſs of the os maxillare ſuperius, and partly by 
1 . The. lower part of this 12 a dutt called 
the ductuf ad nares, which is continued through a bony chan- 
nel, and opens into the noſe, through which the tears are occa- 


diſcharged (z). 
9 of t . e are performed by ſix muſcles; four 


b 
of which are ſtraight and two oblique. The ſtraight muſcles 
are diſtinguiſhed by the names of elevator, depreſſor, adductor, 
and abduftor, from their ſeveral uſes in elevating and 4 
ſing the eye, drawing it towards the noſe, or carrying it from 
the noſe towards the temple. All theſe four muſcles ariſe 
from the bottom of the orbit, and are inſerted by flat tendons 
into the globe of the eye. The oblique muſcles are intended 
for the more compound motions'of the eye. The firſt of theſe 
muſcles, the obliquus ſuperior, does not, like the other four 
muſcles we have deſcribed, ariſe from the bottom of the orbit, 
but from the edge of the foramen that tranſmits the optic 
nerve, which ſeparates the origin of this muſcle from that of 
the others, From this beginning it paſſes in. a ſtraight line 
towards a very ſmall cartilaginous ring, the ſituation of which 
is marked in the ſkeleton by a little hollow in the internal or- 
bitar proceſs of the os frontis. The tendon of the muſcle, 
after paſſing through this ring, is inſerted into the upper part 
of.the globe of the eye, which it ſerves to draw forwards, at 
the ſame time turning the pupil downwards, 

The obliquus inferior ariſes from the edge of the orbit, un- 
der the opening of the duftus lachrymalis; and is inſerted 
ſomewhat poſteriorly into the outer ſide of the globe, ſerving 
to draw the eye forwards and turn the pupil upwards. When 
either of theſe two muſcles acts ſeparately, the eye is moved on 
its axis; but when they act * it is compreſſed both 
above and below. The eye itſelf, which is now to be de- 
ſcribed, with its tunics, humours, and component parts, is 
nearly of a ſpherical figure. Of its tunics, the conjunttiva has 
been already deſcribed as a __ covering, refletted from the 
inner ſurface of the eye-lids over the anterior portion of the 
eve, What has been named albuginea cannot properly be con- 
ſidered as a coat of the eye, being in fact not ing more than 
the tendons of the ſtraight muſcles ſpread over ſome parts of 
the ſclerotica. * | 

The immediate tunics of the eye, which are to be demon- 
firated when its partial coverings, and all the other parts with 
which it is ſurrounded, are removed, are the ſclerotica, cor- 
nea, choroides, and retina. 

The /clerotica, which is the exterior coat, is every where 
white and opaque, and is joined at its anterior edge to ano- 
ther, which has more convexity than any other part of the 

lobe, and being exceedingly tranſparent, is called cornea (a. 

heſe two parts are perfettly different in their ſtrufture; ſo 
that ſome anatomiſts ſuppoſe them to be as diſtin from each 
other as the glaſs of a watch is from the caſe into which it is 
fixed, The ſclerotics is of a compact fibrous ſtrutture; the 
cornes, on the other hand, is compoſed of a great number of 
lamine united by cellular membrane. By macerating them 
in boiling water, they do not ſeparate from each other, as ſome 
writers have aſſerted; but the cornea ſoon ſoftens, and be- 
comes of a glutinous conſiſtence. 

The choroides is ſo called becauſe it is furniſhed with a great 
number of veſſels, It has likewiſe been named wvea, on ae 
count of its reſemblance to a grape. Many modern anatomi- 
cal writers have conſidered it as a production of the pia mater. 
This was likewiſe the opinion of theancients; but the ſtrength 
and thickneſs of the choroides, when compared with the deli. 
cate ſlrufture of the pia mater, are ſufficient proofs of their 
being two diſtin membranes, ; 

The choroides adheres intimately to the ſclerotica round the 
edge of the cornea ; and at the place of this union we may ob- 
ſerve a little whitiſh areola, named (igamentum ciliare, though 
it is not of a ligamentous nature. It derives its name from the 
variety of its colours, and is perforated in its middle. This 
perforation, which is called the pupil or fight of the eye, is 
cloſed in the ſœtus by a very thin vaſcular membrane. This 
— pupillaris commonly diſappears about the ſeventh 
month. 

On the under fide of the iris we obſerve many minute fibres, 
called ciliary proceſſes, which paſs in radii or parallel lines 
from the circumference to the centre. The contraftion and 
dilatation of the pupil are ſuppoſed to depend on the action 
of theſe proceſſes. Some have conſidered them as muſcular 
but they are not of an irritable nature; others have ſuppoſed 


The poſterior ſurtace of the iris, the ciliary proceſſes, and 
art of the tunica choroides, are covered by a black mucus 

r the purpoſes of accurate and diſtin& viſion; but the man- 
ner in which it is ſecreted, has not been determined. 

Immediately under the tunica choroides we find the third 
and inner coat, called the retina, which ſeems to be merely an 
expanſion of the pulpy ſubſtance of the optic nerve, extending 
to the borders of the cryſtalline humour. 

The greateſt on of the globe of the eye, within theſe ſeve- 
ral tunics, is filled by a very tranſparent and gelatinous humour 
of conſiderable conſiſtence, which, from its ſuppoſed reſem- 
blance to fuſed glaſs, is called the vitreous humour. It is in- 
veſted by a very fine and delicate membrane, called tunica 
vitrea, and ſometimes arachnotdes,—It is ſuppoſed to be com- 
poſed of two laminz ; one of which dips into its ſubſtance, 
and by dividing the humour into cells adds to its firmneſs. 
The fore · part of the vitreous humour is a little hollowed, to 
receive a very White and tranſparent ſubſtance of a firm tex- 
ture, and of a lenticular and. ſome what convex ſhape, named the 
24 humour. It is included in a capſula, which ſeems 
to be formed by a ſeparation of the two lamine of the tunica 
vitrea. 

The fore · part of the eye is filled by a very thin and tranſ- 
parent * the a neous As which occupies all 
the ſpace between the cryſtalline and the prominent cornea,— 
That part of the choroides which is called the iris, and which 
comes forward to form the pupil, appears to be ſuſpended as it 
were in this humour, and has occaſioned this portion of the 
eye to be diſtinguiſhed into two parts. One of theſe, which 
is the little ſpace between the anterior ſurface of the cryſtalline 
and the iris, is called the poſterior chamber; and the other, 
which is the ſpace between the iris and the cornea, is called 
the anterior chamber of the eye. Both theſe ſpaces are com- 
pletely filled with the aqueous humour (8). 

The eye receives its arteries from the internal carotid, thro* 
the foramina optica; and its veins paſs through the foramina 
lacera, and empty themſelves into the lateral ſinuſes. Some 
of the ramifications of theſe veſſels appear on the inner ſurface 
of the iris, where they are ſeen to make wy minute convolu- 
tions, which are ſufficiently remarkable to be diſtinguiſhed by 
the name of circulus arterio/us, though perhaps improperly, as 
=y are chiefly branches ot veins, 

he optic nerve paſſes in at the y_ part of the eye, in 
a conſiderable trunk, to be expanded for the purpoſes of viſion, 
of which it is now univerſally ſuppoſed to be the immediate 
ſeat. Beſides the optic, the eye receives branches from the 
third, fourth, fifth, and ſixth pair of nerves, 

The humours of the eye, together with the cornea, are cal- 
culated to refratt and converge the rays of light in ſuch a man- 
ner as to form at the bottom of the eye a diſtin& image of the 
— — we look at; and the point where theſe rays meet is 
called the focus of the eye. On the retina, as in a camera o- 


ura, the objett is painted in an inverted poſition; and it is 


only by habit that we ure enabled to judge ol its true ſituation, 
and likewiſe of its diſtance and magnitude, To a young gen- 
tleman who was born blind, and who was couched by Mr, 
Cheſelden, every objett (as he expreiled himſelf) ſeemed to 
touch his eyes as what he felt did his ſkin; and he thought no 
objetts ſo agreeable us thoſe which were ſmooth and regular, 
although for ſome time he could form no judgment of their 
4 — ueſs what it was in any of them that was pleaſing to him. 
n order to paint objects diſtinetly on the retina, the cornea 
is required to have ſuch a degree of convexity, that the rays of 
light may be collected at u certain point, ſo as to terminate ex- 
a ly on theretina,-lf the cornea is too prominent, the rays, 
by * hay ſoon, will be united before they reach t 
retina, as is the caſe with near-ſighted people or myopes; and 
on the contrary, if it is not ſufficiently convex, the rays will 
not be perfectly united when they reach the back-part of the 
eye; and this happens to long-ſighted people or profit, being 
found conſtantly to take place as we approach to old age, when 
the eye — flattens (c). Theſe defets are to be ſupplied 
by means of glaſſes. He who has too prominent an eye, wi 
find his viſion improved by means of a concave glaſs; and 
upon the ſame principles, a convex glaſs will be found uſeful 
to a perſon whoſe eye is naturally too flat. 
EXPLANATION or PLATE XI. On the Organs of * 
Figurel. the baſis of the brain, ſeen from before. A, A, Its 
anterior lobes, B, B, Its middle lobes. C, C, Poſterior lobes. 
D, D, Cerebellum. E, E. — — I F, F, Cor. 
pora olivaria. O, G, Pons varolii. H, H. Medulla oblongata, 


1 


8 the ductus ad nares becomes obſiruRted in conſequence 
of qiſeaſe, the tears are no longer able to paſs into the noſtrils; the 
facculus lachrymalis becomes diſtended ; and inflammation, and 
2 ulceration, taking place, conſtitute the diſeaſe called {+ 
tula lache ii. 

(a) Some writers, who have given the name of cornee to all this 
outer coat, have named what is here and moſt commonly called 
2 opace; and Its anterior and tranſparent portion, cor 
nan 


10 When „75 ſo as to prevent the 
0. 19. Vor. 


paſſage of the rays of light to the retina, it conſtitutes what is called 
a cetared ; and the operation of couching conlitls in removing the 
diſeaſed cryſtalline from its bed in the vitreous humour. In this 
operation the cornea le perforated, aud the aqueous humour eſcapes 
out of the eye, but it is conſtantly renewed aga n in very ſhorttime, 
The manner however In which it is ſecret z has not yet been deter - 


1 this principle, they who In thelr youth are near - ghted 

© nelple | 

may lrg ts lee better ul they advance in Ife, as their eyes gradu 
become more flat, 


K AX with 


ANATOMY, 


with the origin of the nerves. I. Medulla ſpinalis, at its be- 

inning; K Oltattory nerves. L, L, Second pair, or the op- 
ie. M M, Third pair, or the pathetic, N. N, Fourth pair, 
O, O, Fifth pair, P, P, Sixth pair, Seventh pair, or 
auditory, its portio dura, and mollis, R, K, ** pair, or 
par vagum, 8.8, Ninth pair, or lingual, T, T. Vertebral 
arteries, U, Baſilary artery, V. V. Internal carotids, 
W, W. Circulus arterioſus Williſii, | | 

Figure II. exhibits an horizontal ſefion of the brain, the 
upper part of the two r being removed to ſhew the 
two lateral ventricles and their contents. A, A, Medulla ol 
the brain, B, B, Its cortical ſubſtance, C, Part of the cere- 
bellum. D, Corpus calloſum. E, E, Corpora ſtriata, F. F, 
Thalami nervorum opticorum. G, 'ornix, H, H, Plexus 
choroides, I, Pineal gland. K, K. Anterior cornua of the 
ventricles. L, L, Poſterior ditto, 

Figure III. exhibits the baſis of the cranium, lined by the 


dura mater, where is ſeen the beginning of many nerves, 


blood-veſlels, &c. A, A, Tentorium cerebelli. B, Longitu- 


dinal ſinus of the dura mater. C, Falciform proceſs. D, D, La- 
teral ſinuſgs. E, E, Arteries of the dura mater. F, F, Ca- 
rotid arteries, G, C, Opthalmic arteries. H, Criſta galli. 
I, 1, Frontal ſinus. K, K, Fifth pair of nerves. L, L, Fourth 
pair. M. M, Third pair. N, N, Origin of the intercoſtal 
nerve. O, O, Seventh pair of nerves. P. P, Eighth pair, 
2.9. Ninth pair. R, Glandula lachrymalis. S, S, Optic nerve. 

„T, Sixth pair of nerves. U, Foramen magnum occipitale. 

Figure IV. repreſents a poſterior view of the ſpinal marrow. 
A, The dura matral coat of the ſpinal marrow. B, Ligamen- 
tum denticulatum. C, C, The pia matral coat. D, D, Its 
eight cervical nerves. E, E, Its twelve dorſal. F, F, Its five 
lumbar nerves. G, G, Its five ſacral nerves, 

Figure V. repreſents the more diſtant diſtribution of the 
nerves, including the inferior part of the brain; the anterior 
part of the whole ſpine, including the medulla ſpinalis ; with 
the origin and large portions of all the nerves. A,A, The 
anterior lobes of the cerebrum. B, B, The lateral lobes of the 
cerebrum. C, C, The two lobes of the cerebellum. D, Tu- 
ber annulare, E, The paſlage from the third ventricle to the 
infundibulum. E, The medulla oblongata, which ſends off the 
medulla ſpinalis through the ſpine. G, C, That part of the 08 
occipitis which is placed above (H, II) the tranſverſe proceſſes 
of ho firſt cervical vertebra, I, I. &c. The ſeven cervical 
vertebre, with their intermediate cartilages. K, K, &c. The 
twelve dorſal vertebre, with their intermediate cartilages. 
L. L, &c. The five lumbar vertebre, with their intermediate 
cartilages, M, The os ſacrum, N, The os coccygis. . 

NERVES. 11, The firſt = ol nerves, named olfattory, 
which go to the noſe, 2 2, The ſecond pair, named optic, 
which go to form the tunica retina of the eye, g g, The third 
pair, named motores oculi, ſupply moſt of the muſcles of the 
eye-ball. 4 4, The fourth pair, named pathetic, which are 
wholly ſpent upon the muſculus trochlearis of the eye. 3 5, 
The Kah pair divides into three branches. The firſt, named 
opthalmic, goes to the orbit, ſupplies the lachrymal gland, and 
ſends branches out to the forchead and noſe. The ſecond, 
named ſuperior maxillary, ſupplies the teeth of the upper jaw, 
and ſome of the muſcles of the lips. The third, named inſe- 
rior maxillary, is ſpent upon the muſcles and teeth of the lower 
jaw, tongue, and muſcles of the lips. 6 6, The ſixth pair, 


Which, alter ſending off the beginning of the intercoſtal or 


reat ſympathetic, is ſpent upon the abduttor oculi. 7 7, The 
— pair, named auditory, divides into two branches, 
The largelt, named portio mollis, is ſpent upon the internal 
ear. The (malleſt, portio dura, joins to the fifth pair within 
the internal car, by a reflefted branch from the ſecond of the 
fifth; and within the tympanum, by a branch from the third 
of the fifth, named chorda tympani. 

88, The eighth pair, named = vagum,which accompanies the 
intercoſtal; and is ſpent upon the tongue, larynx, pharynx,lungs, 
and abdominal viſcera. 9 9, The ninth pair, which are ſpent 
upon the tongue, 10 10, &c. The intercoſtal, or great ſympa- 
thetic, which is ſeen from the ſixth pair to the bottom of the 
pelvis on each fide of the ſpine, and joining with all the nerves 
of the ſpine; in its progreſs ſupplying the heart, and, with the 

ar vagum, the contents of the abdomen and pelvis. 11 114, 
The aeceſlurius, which is ſpent upon the flernv cleido-tuſtol-. 
dus wid traperiug muſcles; 1s 18, The firſt cervicul nerves; 
is I, The ſecond cervical nerves; both ſpent upon the mul. 
eles that lie on the neck, and teguinents ol the neck and heal, 
14 14; The — eervleal nerves, high, after ſending off 


is 18, Ke.) the phretile Herves to the diaphragm, ſiipply the 
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— with a branch of the firſt branch of the fi 


formed by the two inferior lumbar, and three ſuperior of de 
os ſacrum, This large nerve ſupplies the groueh part of the 
muſcles and teguments of the inferior extremity, vo go, The 
ſtomachic plexus, formed by the elghth pair, v4 94, Branches 
of the ſolar or ewllac plexus, formed by the eighth pair ang 
intercoſtals, which ſupply the Romach and chylopolviic vir 
cera, 4 uu, Branches of the ſuperior and iuferior meſente. 
ric plexules, formed by the eighth pair and intercoſtals, which 
ſupply the chylopoietic viſcera, with part of the organs al 
urine and generation, ag 8g, Nerves which accom Many the 
[permatic cord. 94 94, The hypogaſtric plexus, which fun. 
plies the organs of urine and generation within the pelyiz, F 

Figure VI. repreſents a view of the poſterior part of the ex. 
ternal ear, meatus auditorius, tympanum, with its ſmall bone 
and euſtachian tube of the right ſide. a, The back part of the 
meatus, with the ſmall ceruminous glands. b, The incus. 
e, Malleus. d, Stapes, e, Os orbicularis. f, The chord, 
tympani. 1 Membrana tympani. h, The euſtachian tube 
i, Its mouth from the fauces. : 

Figure VII. repreſents an enlarged view of the labyrinth of 
the ear, ſituated in the petrous portion of the temporal bone 
as well as of the cavity of the tympanum, and meatus audio. 
rius externus, &c, A, Meatus auditorius externus, B, Ca. 
vity of the tympanum. C, Cells of the maſtoid proces, 
D. Euſtachian tube, E, Cochlea. FFF, Three ſemicircu. 
lar canals, G, The veſtibulum, into which the three ſemi. 
circular canals terminate, as well as the ſuperior ſcala of the 
cochlea, H, Superior ſcala of the cochlea. I, Inferior ſcala 
of the cochlea, 

Figure VIII. repreſents the parts of the external ear, with 
the parotid gland and its dutt. a a, The helix. b, The anti. 
helix. c, The antitragus. d, The tragus. e, The lobe of 
the ear, f, The cavitas innominata. g., The ſcapha. h, The 
concha, i i, The purotid gland. k, A lymphatic gland, 
which is often found before the tragus. |, The duct vi the 
parotid gland. m, Its opening into the mouth, 

Figure IX. repreſents a view of the tongue, with its papill;x, 
or terminations of the o—_ nerves, which are the imme. 
diate organs of taſte, A, Apex of the tongue. B, Balis of te 
tongue, C, Foramen cacum, a common excretory duct ty 
ſeveral mucous glands in the baſis of the tongue. D; The 
largeſt and moſt poſterior papilla are called cupidatæ, and re. 
ſemble muſhrooms in their figure. E, Papille lenticulates, 
ſituated in the middle of the tongue, which appear to be per. 
forated like the end of a thimble when magnified. FFF, Pa 
pill villoſe, ſituated at the end and ſides of the tongue. 

Figure X. repreſents the nerves and muſcles of the right 
eye, after part of the bones of the orbit have been cut away, 
A, The eye-ball. B, The lachrymal gland. C, Muſculus x 
duttor oculi. D, Attollens. E, Levator palpebre ſupcrioris, 
F, Depreſſor oculi. G, Adduttor; H, Obliquus — 
with its pulley. I, Its iuſertion into the ſclerotic coat. K, 
Part of the obliquus inferior. L, The anterior part of the os 
frontis cut. M, The criſta galli of the ethmoid bone, N, The 
poſterior part of the ſphenoid bone. O, Tranſverſe {pinous 
proceſs of the ſphenoid bone. P, The carotid artery, 
denuded where it paſſes through the bones. Q, The caroid 
artery within the cranium. R, The ocular artery. 

NERVES. a a, The optic nerve. b, The third 9 c, Its 

th pair, to 
orm (1,) the lenticular ganglion, which ſends off the ciliary 
nerves, (d). e e, The fourth pair. f. The trunk of the filth 
air. g, The firſt branch of the fifth pair, named * 
; The frontal branch of it. i, Its ciliary branches, along 
with which the naſal twig is ſent to the noſe. k, Its branch to 
the lachrymal gland. I, The lenticular ganglion. m, The le- 
cond branch of the fifth air, — ſuperior maxillary. 
n, The third branch of the fifth pair, named inferior maxillary. 
o, The ſixth pair of nerves, which ſends off. p. The beginning 
of the great ſympathetic. q, The remainder of the (ixt]1 pan, 
ſpent on (e,) the abduQtor oculi, 

Figure XI. ſhews the . of the eye- ball, and its ſeveral 
coats, A, Tunica ſclerotica externally. B, Cornea tranſps- 
rens. C, Tunica choroidea. D, Tunica reting internally. 
E, Optic nerve. 

Figure XII. ſhews the eye-ball with its muſcles. 3, The 
optic nerve. b, Muſeulus trochlearis, e, Part of the os [rot 
tis, to which the truchlea ot puliey is fixed, through which «, 
The tendons of the trochlearis paſſes, e, Attollens veull 
f, Addubtor veuli, g, Abduftor oeuli h, Obliquus inferior: 
1 ol ſuperior tuxillury bone to Which it is fixed. 
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ants may be conſidered as a branch of Com 

— ade The 2 of plants which come under 
Peomical conſideration are, the root, wood, bark, pith, fruit, 
— 6, flowers, Ke. See the Syſtem of BOTANY, Sect, VIII. 
= the Organization of Timber, under the Article Miene 


ere, and Plate III. f 

cafe — of vegetables is chiefly owing to the induſtry of 
Malpight and Dr. Grew, though conſiderably promoted alſo 
ty Ruyſch, who by « peculiar method of injettion has pro» 
Ace divers ſkeletons or ſy tems of vellels of fruit, leaves, and 
he like, Something of the ſame kind has alſo been done by 
Thammigius. Some pretend to make F. Fabri the father of 
this ſcience; and alledge that Malpighi took many of his dif. 

veries from him. Dr. Highmore in his book of Generation, 
Dr Sharrock on the 2 of — and Dr. Hook in 
his Micrographia, have allo given ſome obſervations tending 
this way, though only collaterally, 

NCESTORS, ey are thoſe from whom a perſon 
iu deſcended, exclulive of his immediate parents. Moſt na- 
tions have paid honours to their anceſtors, The Ruſſians have 
fill their anniverſary feaſts in memory of them, which they 
call roditoli ſabot, q. d. * ＋ ſabbath, wherein they make 
formal viſits to the dead in their graves, and carry them provi. 
ſons, and preſents of divers other kinds. They interrogate 
them, with loud lamentable cries, What — are doing ? how 
they ſpend their time ? what it is they want? and the like, 

The uojas, A eople of Africa, offer ſacrifices of rice and 
wine 1 Wel anceſtors, before ever they undertake any conſi- 
derable ation. The anniverſaries of their deaths are always 
kept by their families with great — The king invokes 
the ſoul of his father and mother to make trade flouriſh, and 
the chace ſucceed. The Chineſe ſeem to have diſtinguiſhed 
themſelves above all other nations in the veneration they bear 
their anceſtors. By the laws of Confucius, part of the duty 
which children owe their parents, conſiſts in worſhipping them 
when dead, This ſervice, which makes a conſiderable part of 


| the natural religion of the Chineſe, is ſaid to have been inſti 


tuted by the Emperor Kan, the fifth in order from the founda- 
tion of that ancient empire. The Chinele have both a ſolemn 
and ordinary worſhip which they pay their anceſtors, The 
former is held regularly twice @ year, viz. in ſpring and au- 
twmn, with much pomp. A perlon who was preſent at it, 
gives the following account of the ceremonies on that occaſion, 

The ſacrifices were made in a chapel well adorned, where 
there were ſix altars furniſhed with cenſers, tapers, and flow. 
en. There were three miniſters, and behind them two young 
acolites: he that officiated was an aged man, and a new Chrif- 
tian, The three former went with a profound ſilence, and fre- 
quent genuflexions towards the five altars, pouring out wine: 
alterwards they drew near to the ſixth, and when they came to 
the foot of the altar, half bowed down, they ſaid their prayers 
with a low voice. That being finiſhed, the three miniſters 
went to the altar, the prieſt took up a veſſel full of wine, and 
drank; then he lifted up the head of a deer or goat; after which 
taking fire from the altar, they lighted a bit of paper, and the 
miniſter of the ceremonies turning towards the people, ſaid 
with a high voice, that he gave them thanks in the name of 
their anceſtors, for having ſo well honoured them; and in re- 
compence he promiſed them, on their part, a lentiful harveſt, 
a fruitful iſſue, good health and long life, and all thoſe advan- 
ages that are moſt pleaſing to men. 

ANCHILOPS, in ſurgery, denotes an abſceſs, or collec- 
tion of matter between the great angle of the eye and the noſe, 
The ſame abſceſs, when broken, is no longer denomitated 
anchilops, but egi/ops. Strictly ſpeaking, the anchilops is only 
atumor not yet ulcerated; nor is the tumor always within the 
laceus lachrymalis, but ſometimes only near it. If the anchilops 
be ſuffered to remain too long, or be unſkilfully managed, it 
degenerates, the ſtagnating humours corrupt, and an ulcer is 
produced, lt makes a ſpecies, or rather « degree, of the Hula 
Halit. Care muſt be had to examine flrietly, whether the 
abſceſs opens into the lachrymal bag,or whether it be only ſu- 
Feten between the ſkin and the orbicular muſcle. In the 
aller caſe, there is no vecaſion to Fear its changing to a fiſtula, 
If the matter be not lodged between the bag and the muſcle, 

When the tumor is broke, and the tears flow involuntarily, 
While the vs lachrymale is not curious, it is an @gi/ops; but 
When the ulcer is of « long Nanding, deep; fetid; and the vs 
lilrymule beevines carlos, It is 4 . The anchilops is 
(Wetimes attended with an inflammaätton, and then reſembles « 
eng but when not inflanied; it approaches _ v thoſe 
mtr called atheromata; leatomata; Aud melfrerides: Its cure 
Is ly ve{lrI6luy and e —— tyltig It at the rout on the gan- 
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uly, on the coaſts of Catalonia, Provence, Ke. at which ſea- 
on it conſtantly repairs up the ſtreights of Gibraltar, into the 
Mediterranean, Collins ſays, they are alſy found in . on 
the weſtern coaſts of Kngland and Wales, The filling for 
them is chiefly in the 7 when « light being put 61 
the ſtern of their little filhing»vellels, the anchovies flock roun 
and are caught in the nets, When the filhery is over, they 
cut off the heads, take out their gall and guts, and then lay 
them in barrels and ſalt them, Anchovies ſhould, be choſen 
imall, freſh pickled, white on the outſide and red within. 
They muſt have a round back; for thoſe which were flat or 
large, are often nothing but ſardines. Beſides theſe qualities 
the pickle, on opening the pots or barrels, muſt be of a good 
taſte, and not have lolt its flavour, 

ANCHYLOSIS, in ſurgery, is when « junflure or articu- 

lation becomes immoveable, Anchyloſis bears an affinity to 
contrattures, ſhrinkings, or witherings of the parts, This 
—— ſometimes happens in fractures near the joints, where 
the nutritious juice oozes into the cavities thereof, This diſ- 
eale, when once formed, is incurable; but while yet freſh, is 
lometimes removed by motion, friction, and the uſe of diſcu- 
tient medicines, 
ANCIENT, in its uſual ſenſe, denotes a thing which exiſted 
in times long ago; in which ſenſe ancient ſtands oppoſite to 
modern. Ancient diſſers from antique as the genus from its 
[pecies, We ſay ancient nations, ancient architetture, ſculp- 
ture, philoſophy, &c. ancient manner, ceremonies, poets, phy- 
ſicians, and the like. See ANTIQUITLES. 

ANCIENT deme/ne, or domain, in law, is a tenure where- 
by all manors belonging to the crown in William the Con- 
queror's and St, Edward's time were held. The number, 
names, &c. hereof, were entered by the Conqueror, in a book 
called Domeſday Book, yet remaining in the Exchequer; ſo 
that ſuch lands as by that book appeared to have belonged to 
the crown at that time are called ancient demeſne. The te- 
nants in ancient demeſne are of two ſorts: one who hold their 
lands frankly by charter; the other by copy of court-roll, or 
by the verge, at the will of the lord, according to the cultom 
ol the manor. The advantages of this tenure are, 1. That ten- 
ants holding by charter cannot be rightfully impleaded out of 
their manor ; and, when they are, they may abate the writ by 
pleading the tenure, 3. They are free from toll for all things 
relating to their livelihood, and huſbandry; nor can be im- 
panelled on any inqueſt, 

Theſe tenants held originally by plowing the king's land, 
plaſhing his hedges, and the like ſervice, for the maintenance 
of his houſhuld; and it was on this account that ſuch liberties 
were given them, for which they may have writs of mon/frave- 
runt to ſuch as take the duties of toll, &c. No lands are to be 
accounted ancient demeſne, but ſuch as are held in gy 
Whether land be ancient demeſne or not, ſhall be tried by 
the Book of Domeſday. See that Article. 

ANCLE, luxated, in ſurgery,—The ancle is ſubjeft to be 
luxated, either in running, in jumping, or even in walking; 
aud that in all four directions, either inward or outward, 
backward or forward, When the ancle is luxated inward, 
the bottom of the foot is turned outward; and, on the contrary 
when it is luxated outward, the bottom of the foot is turned 
inward, which latter caſe is indeed much more frequent than 
the others. It it is diſlocated forward, the heel becomes ſhort- 
er, and the foot longer than it ſhould be; and if backward, 
the contrary ſigns to theſe will appear. The ancle, however, 
can ſcarce poſlibly be luxated outwards, unleſs the fibula be 
ſeparated from the tibia, or elſe quite broken, which may hap- 
pen to the external ancle; nor is it uncominon tor a luxation 
of the ancle to be attended with very grievous ſymptoms, 1 
cially when occaſioned by ſome great external violence. Nor 
can it indeed well happen otherwiſe in this caſe, ſince the diſ- 
tortion of the foot muſt neceſſarily overſtrain the adjacent ten- 
dons, ligaments, and nerves, and thence excite very violent 
pains, and other bad ſymptoms: or the veins and arteries may 
allo be very _ lacerated, which will vecaſion a large extra- 
vaſation of blood about the whole ot, and too often give riſe 
to a uns. 

It is however neceſſary to obſerve, that the ancle is not al- 
ways luxated, aſter it has been violently (trained by leaping, of 
turning the foot on one ſide; for it ſonietimes happens that the 
ancle I not diflocated on theſe veentions; but vily the party 
violently contuſed and rained, The ancle; when truly luxe 
ated; is more vr lefs difficult ts be reduced; according ts the 
violetice of the force by which the arvident Wis urenſiuncd, 
The mo Nef way however, of rediiciig a luste of the 
my is ty place the patient won u beds (eat; of table, letting 
the leg and dot be 6xtended If __ direhtiung by two af 
(ants, While thy dure e loves (hp ves With Wis hands 
nd fingers in thelt proper (Mann; When the fuyt e 4 
th meins telluts iy I pt 61 pulliiuf, 11 & well bath 
with ogyergte an (pl ahn then este ful } a ut wy 
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We have an account of the men/es regularly evacunted at an 
ulcer of the ace, in the Medic, El, Edinb. vol. iti, art. 9. 

ANCYLOBLEPHARON, (from can, bent, and 
Prepapoy an eye-lid); a diſeaſe of the eye, which cloſes the 
eye-lids, Sometimes the eye-lids grow together, and alſo to 
the tunica albuginen of the eye, from careleſſneſs when there 
is an ulcer in theſe parts, Both theſe caſes are called ancy- 

loblepharon by the Greeks, This diſorder muſt be diſtinguiſhed 
from that coalition of the eye-lids which happens ſrom viſcid 
matter gluing them together, If the coheſion is on the cor- 
nes, the ſight is inevitably loſt, This hath ſometimes hup- 
pened in the ſmall pox, If there is only « growing together 
of the eye-lids, they may be ſeparated with the ſpeckllum 
and pledgets kept between them to prevent their e- union, 1} 
the eye-lids adhere to the eye, they are to be ſeparated by a 
fine-edged knife; and their re-union is to be prevented - a 
proper uſe of inſettions, and lint placed between them, alter 
dipping it in ſome proper liniment, 

AN YLOGLOSSUM, (from ayxuAoe crooked, and vwoce 
the tongue); a contrattion of the ligaments of the tongue, 
Some have this imperfeftion from their birth, others rom 
ſome diſeaſe. In the firſt caſe, the membrane which ſupports 
the tongue is too ſhort or too hard: in the latter, an ulcer un- 
der the tongue, __ and forming a cicatrix, is ſometimes 
the cauſe : theſe ſpeak with ſome difficulty, The ancylo- 

loſſi by nature are late before they ſpeak ; but when the 

egin, they ſoon you properly, Theſe we call tongue - lied. 
Mauticean ſays, that in this caſe it is à ſmall membranous 
produttion, which extends from the frenulum to the tip of 
the tongue, that hinders the child from ſucking, Kc. He 
juſtly condemns the cruel practice among nurſes, of tearing 
this membrane with their nails; for thus ulcers are ſometimes 
formed, which are of difficult cute: he adviſes to ſnip it with 
ſelſlars in two of three places, taking care not to extend the 

vints of the ſeiſſars ſo far as the frenulum., The e 
. vecur Which require any kind of aſſiſtance; for if the 
ehild can thrift the tip of its ſongue to the outer edge of its 
lip, this diſeaſe does not exiſt; and if the tongue is not 

reatly rellrained; the froenilimn will firetch by the child's 
Fucking and crying, For further direftions, ſee the Syſtem 
of MibWirk fy, Part IX. Sekt. III. 

ANDREW, Knights of St: Andrew, or the thiftle, Fot 
the rife, Inftitition; origin, Ke: of this Otter; ſee the Article 
KNitoHts or THE Tiste, For the regalia, ee: fee the 
Syſlem of HEN ALDAY, Plate VI, 

ANDROGYNES, In natural hiſtory, & name glven 1e 
thoſe living creatures which, by a monſtrous formation uf thelr 

enerative parts, fem (for It 1s only ſeeming) de unite in 
ſemfelves the two ſexes, that of the male and of the Female: 
This % nature, this defett, oy perhaps redundaney, In the 
wimal Hruklure, Je deferibed by medical authors In the fol: 
owing manner, There leg depravation In the Arutture of 
the parts Intended by nature for propagation, when, beſides 
thels conrealed parts that are foul neeellary for the ifehar Þ 
of prolific funtiions, the A uf the other lex likewiſe 
ppear; This mantras prodiaftion of nature is diverſified in 
40 ſerent ways; uf which three Warn in males and une 
0 ſe ales, In men, the ſemaſe pucſendum, rlogthed with 
alr, ſumelimes appears contiugus te the 1 at other 
Umes; in the Wildidle of the ſerotiin; at ther times del 
runſlitutes the thitil diver ty, through that part itſelf Whit 
in the ct of the (ervivih exhibits Ay bf & pudendum, 
Urine ie eifited; Near that part Which is the os of puberty, 
ad above the putſendum, even in fernales, the Hiaſtulife 

Witals appear in foie eon[pleyinys in all their three form, 
Une tefenibling the %% Bf yard the other the twH tell. 
eles: bit For the Hull part eit happen, that; of the two Inftti: 
ments of generation, ohe 1s fete and inert ac It 14 x: 
e rare that buth are found Tulficiently valld and proper 
for feats Bf luvei Hay; eveß TH & gredt MANY, beth thefs mem: 
begs are deficient and pate, 14 that they can perform the 
vifice neither of a male nur of @ female. OE: 

With reſpett a them, it appears, From a Follation of all 
the eireumſſanges which have been ablerved by naturalifls 
worthy of credit, that there is na fuch thing ae 4 pertett an- 
aa vn, or real hermaphrodite; that is 40 (ay, # vin bes- 
ine which, by its unnatural, or rather preternatura ſtrütture, 
poſſeſſes the genuine powers of bath ſexes, in ſuch a manner 
as to be qualified lor performing the functions of either with 
ſuccels; the irregularity of their fabrication almoſt always 
conſiſts in ſomething ſuperfluous added to one of the two 
ſexes, which gives it the appearance of the other, without 
beſtowing the real and charatteriſtical diſtinetion; and eve 
hermaphrodite is almoſt always d very woman, Since this 
monſtrous exhibition of nature is not ſuch as to abrogate the 
rights or deſtroy the charatter of humanity amongſt human 
beings, this involuntary misfortune implies no right to deprive 
thoſe upon whom it is inflitted by nature, of the privileges 
natural to every citizen; and as this deficiency is no more in- 
ſettious than any other corporeal mutilation, it is not eaſy to 
ſee why marriage ſhould be prohibited to one ofthele unhapp 
beings, merely on accountot its equivocal appearance, which 


female, Many © 


moiety with whom we thould only * cohftltutech one whule, 


AND 


afts in the character of its prevailing ſex, If 
by the defect of its — 1 ould be yok ' this den 
not infer uy right of — 5 the marriage which it 
have contratted, more than the ſame ſterility proceedin f 
any cauſe whether known or unknown, if his or her 4 fon 
ſhould not on that account require u divorce, 1t is only — 
lee __ —4 of = 2 other ſex which nah 
ubjetted to the animadverſion of t * 
N = ee 
uch are the ſentiments of the authors of t 
elopedle. Aſter all, we cannot forbear * add, ther Each 


heterogeneous matches nature ſeems #6 recoil with innate an 


inextinguiſhable horror, Nor are any of theſe invins; 
averſions implanted in our frame without a final A. 
of its Author, We would aſk theſe free-thinking gentlem 
in caſes where the ſexes are ſo unnaturally confounded — 
the police can, by its moſt ſevere and x orous animadyer. 
ſions, either detett or prevent thoſe licentious abuſes « inſt 
which they remonſtrate? Since, therefore, an evil ſo ban 
ful to human ſociety could no otherwiſe be prevented tha 1 
by 1 of _ a or „ eonjuntiions 
e inſtinftive antipathy which t re w f 
* of her wiſdom — Surly, pa F ; ** 
NDROGYNES, in ancient mythology, creatur 
according to the fable, each individual poſſeſſed 
and charatters of both ſexes, having two heads, four arms 
and two feet. The word itſelf is compounded of two Greek 
radical words; c. in genitive apdese, a male; and y . x 
f the rabbinical writers pretend, that Adam 
on ones — one wo bong male, the other female 
which in their origin not being eſſentially joined, 
way wy _ bu ſeparate them: ; * 
he- idea of theſe androgynes might be borrowed f 
aſlage in Moſes, where that hiſtorian of the birth aid In. 
ancy of nature deſcribes Adam as calling Eve bone of his 
bone and fleſh of A. fiſh, However this may be, the fuble of 
lato has been uſed with great ingenuity by a French poet, 
who has been rendered almoſt as conſpicuous by his misfor. 
+ 0 may as his verſes, With the ancient philolopher, he at. 
irlbutes the propenſity which attratts one of the ſexes towards 
the other, to the natural ardour Which each half of thi 9%. 
Hes feels for re-unionj and theit Inconſtanecy, to the ilk. 
eulty which each of the ſeparated parts efieviifters in {15 
efforts to recover its proper and original half, If a woman 
appears to us amiable, we Inflantly Imagine het ts be that 


had It not been for the Infolenee 6 
fene Au | 
1 e lieart, With fond eredulſty Imprefe'd, 
ell ws the half is found, and lopes For rofl | 
ut eis our eurfe, that Fall experience thuws, 

e nelther find ove hall, nor gain repoſe, 


ANDROGYNOU 
animals whie 


our original double. 


N, in zg, an appellation given 19 
1 * both the male and more ſex In the lame 
u botany, the term ss applied tw Fel plants 34 


— vidual; 
Pay 100 male and female lowers uf the fame root; 
AND! OIDKS, In mechanles, a high figite, which, by 
rertain 'pringy ur other movements; (8 eopalle of perfurm- 
in * of the nat tu motſuns of & ein man, The mo 
tons the Wir oh 10 are more com li ated; gd conſe⸗ 
quently more dificylt tc be Litltated; tha thoſe of any wither 
eredtiirsj Whenes the eunſſrpetſon of an andy ofder; in duch 
manner as 40 imitate any of het attions with tylerable esa. 
Elz, is Jie N 10 Heats & greater fail in mer hae; 
i a any oller piers of WOrkWanihip whatever: - 
very refiarkable figure of this kind appeared In Paris, (i 
the year e [i repreſented a Nite:player, and Was rapdblenf 
er fur ming many different e mullegn theDermut (luis i 
hich, eohfidering the dif Nb, t blowing that Taue 
the eren EOntrattiongs of the lips neceffary ty produce e 
Inet sens hetween the high and low notes, and te ec 
raed motiens of the fingers, muſt appear tryly wage al 
hs machine was the Invention of M. Vaucanien, member vi 
the Royal Arademy of ee i and a partientar defcriptan 
— .. was publiſhed in the Memoirs of the Academy tor tha 
The figure itſelf was about five feet and an half in height 
fiiuated ai the end of an artificial rock, and placed upon 4 
ſquare pedeſlal four feet and wn half high and three and an Val 
broad, The air entered the budy by three pipes ſeparated oe 
from the other, It was conveyed to them by nine pair ol 
bellows, three of which were placed above and fix below 
Theſe were made to expand and contratt regularly in ſuccel- 
ſion, by means of an axis of ſteel turned round by ſome clock. 
work, On this axis were different protuberances at proper 
diſtances, to which were fixed cords thrown over pullies, an 
2 in the upper boards of the bellows, fo that, us the 
axis turned, theſe boards were alternately raiſed and let down. 
A contrivance was alſo uſed to prevent the dif reeable hiſling 
fluttering noiſe uſually attending the motion of bellows. This 
was by making the cord, by which the bellows was moved, 
preſs, in its deſcent, upou one end of a ſmaller lever, the ner 


AND 


ch aſcending forced open the (mall leathern valve 
1. 0 the air, . kept it fo, till, the cord being re- 
— by the deſcent of the upper board, the lever fell, and the 
ir was forced out, Thus the bellows performed their func- 
ons conllantly without the leaſt — * other noiſe by 
which it could be Judged in what manner the alr was conveyed 
do the machine, The upper boards of three of the pair of bel 
lows were preſſed down by « weight of four pounds, that of 
ihres others by weight of two pounds, and thoſe of the three 
remaining ones by nothing but their own weight, 
he three tubes by. neh the air entered, terminated in 
three (mall reſervoirs In the trunk of the figure, There they 
united, and, aſcending towards the throat, formed the cavity 
of the mouth, which terminated in two (mall lips Fa in 
ſome meaſure to perform their proper funftions. Within this 
cavity alſo was mall moveable tongue; which by its play, at 
proper periods, admitted the air, or intercepted its pallage to 
te. 
* fingers, lips, and tongue, received thelr proper direc+ 
tions by means of a ſteel cylinder turned by clock-work, It 
was divided into 14 equal parts, which by means of pegs, 
preſſing upon the ends of 13 different levers, cauſed the other 
extremities to aſcend, Seven of theſe levers directed the 
fingers, having wires and chains affixed to their aſcending 
extremities, Mich being attached to the fingers, cauſed them 
to aſcend in proportion as the other extremity was preſſed 
down by the motion of the cylinder, and vice verſa, Thus 
the aſcent or deſcent of one end of a lever produced a ſimilar 
aſcent or deſcent in the correſponding finger, by which one 
of the holes of the flute was occaſionally opened or ſtopped, 
us by a living performer, Three of the levers ſerved to re- 
vlate the ingreſs of the air, being contrived ſo as to open and 
Nhat, by means of valves, the three reſervuirs of air above 
mentioned, ſo that more or leſs ſtrength might be given, and 
higher or lower note produced as vecaſion required, The 
lips were, by a ſimilar mechanilm, direfted by four levers, 
one of which opened them, to give the air a freer pallage ; 
the other contratted them; the third drew them backward 
ail the fourth puſhed them, forward, The lips were pro- 
efled upon that part of the flute which receives the alt j und, 
ly ihe (if[erent motions already metitioned, mudified the tone 
it 4 proper manner. The remaining lever was employed In 
the direttion of the tontzue, Which It eallly moved (6 as to ſhut 
lirettion of th hieh it ealily moved fo as 6 t 


br open the mouth of the flute, 


This we fee how all the motions neeeffary for a German: 
flute player could he periurmes by this machine j but a 60H: 
fiderable diffientty QT] remalns, namely, how 16 regulate theſe 
Worlgns properly, and make each of them follow In juſt ſhe: 
tellin, This, however, was effetted by the lowing Nimpte 
method, The Leu of the axls of the eylinder Was tors 
Winged on the Fight (ide by an endlefs (erew, 0 ol 
twelve threads, earth placed at the dillanee of & Nine and ay 
lll ram the other. Above this ferew was fixed a pleee of 
eopper, and In it a feel pirat, which, falling in between the 
leads of the (erew; obliged the ene ts fullow the 
ut gels, and; Inflead uf tart Ny direfily round; It was con- 
mall puſhed ts vine fide; | cher, If & lever was mop eil, by 
a 1. placed un the y Se in ny os hk ers it chuſil 
wt be muved by the lame peg in the ſhcepetling revolution; 
beequle the peg would be ode g lite auch an half beyund | 
by the we Hor of the 4 liner, Wis, by an Tg 
difpofitivn 6 e pep in different parts of the eylinder; the 

& by the ſ\ceellive elevation of the proper 16: 


Wathie Was that 
vers, 14 6&hIbit all the different motions of & flute:player, bs 
the adWiration of every ong whe ſaw . Ways 

The eonflrurtion of iat ines eapable of — een (he 
Werl4bieal aftions of the Human body, thuw exquifite fallt; 
bt What thall we fay of one capable; Hot only uf Vnltaling 
Wis of this kind, Gu vf ati as external eifenmſlanees 
Wires #4 theugh 14 Were huge i 0 ne realnn ? 
This, ey bel as been done: M; de Rempeſens gen⸗ 
fenen a in ae wollen by he ferfurmaſiee 
vw M. ds Vaucantsn, 8 * Bid eavoured 14 imſiee em, BY 
4 lafl far excelled them; This gentleman eanftrutied an 
Ant aides capable of playing #4 chef very ane who (4 in 
lis lealt ags Waning th this game 7 now, that it is Io 
lar tram bei g mechanically performed, a4 19 Ae 1 ſſepier 
eiertion of the judgment and rational Fagylrnes than bs fuficient 
do accumplith many matters of greater importance, An at- 
tempt, therefore, to make a wooden chely-player, muſt appear 
w ridiculous as to make & wooden preacher or counſellor of 
late, That this machine really was made, however, the pub- 
lic have had ocular demonſtration, The inventor came over 
to England in 478g, where he remained above a year with his 
automaton. 

1t is a figure as large as life, in a Turkiſh dreſs, ſitting be- 
hind a table with doors, of three feet and a half in length, two 


in depth, and two and a half in height. The chair on which 

it ſits is fixed to the table, which runs on four wheels. The 

awtomaton leans its right arm on the table, and in its left hand 

holds a pipe: with this hand it plays after the pi 

A cheſs-board of 18 inches is 
No. 19. Vor. I, 


is removed, 


ed before it. This table, or 


ON 


rather cupboard, contains wheels, levers, cylinders, and othet 
pieces of mechaniſin; all which are publicly diſplayed, Th 
veltments of the automaton are then lifted over its head, an 
the budy i ſeen full of ſimilar wheels and levers, There is a 
little door in its thigh, which is likewiſe opened and with 
this, and the table allo open, and the automaton uncovered, 
the whole is wheeled about the rovum. The doors are then 
(hut, and the automaton is ready to play; and it always 
takes the fr t move. At every motion the wheels are whit þ 
the image moves its head, and looks over eve part of the 
cheſs.-board, When it cheeks the queen, it ſhakes its head 
twice, and thrice in giving cheek to the — It likewiſy 
ſhakes its hend when & falſe move de made, replaces the piece, 
and makes its own move; by which means the adverſary loſes 
one, 
M. de Kempelen remarks as the moſt ſurpriſing elrcum- 
ſtance attending his automaton, that it had been exhibited at 
relburg, Vienna, Paris, and London, to thouſands, many of 
whom were mathematicians and cheſs-players, and yet the ſe- 
cret by which he governed the motion of its arm was never 
diſcovered, He prided himſelf ſolely on the conſtruttion of 
the mechanical powers by which the arm could perform ten 
or twelve moves. It then required to be wound up like a 
watch, utter which it was capable of continuing the ſame num- 
er of motions, 
| The automaton could not play unleſs Mr. de Kempelen or 
his ſubſtitute was near it to direkt its moves. A ſmall ſquare 
box, during the gatie, was frequently conſulted by the exhi- 
bitorz and herein conſilled the ſecret, which he (aid he could 
In 4 moment communicate, He who could beat Mr. de Kem- 
1 Was, of courſe, certain of conquering the automaton; 
Was made in 1769, His own account of it was: “ C'eſt 
une bagatelle qui n'eſt pas ſans merite du cote du mechaniline, 
mais les efſets n'en parvillent | mervelleus que par la hardiefſs 
de Pidee, & pat I heureux chois des moyens employes pour 
fire illuſion,” The Arongelt and beſt-aritied loadifurc was 
allowed tv be placed on the machine by any of the ſpeFtators, 
$ the inventor of this atinirable piece of teehanifin hath 
not yet ought topet to cothiniuinleate to the public the means 
by which it is attyated, it is in valn for any, except thoſe who 
are exquiſitely (killed in mechanles, to karin eviijertures con⸗ 
cerfiing them — Many viler curious initations bf the huma 
body, as well as that of other atilinals, have been exhibited, 
thoigh none of them equal ts the lalt mentivned one: Nos 
the article AUTOMATON: 
ANDROMEDA, in aftronomy, a conſtellation of the 
northern N N the figure of a woman 
IN 1 lars in = opnke latlun N rl Wk fk in Ply: 
ey 's catalogue; are 8g, In Tyehy's 24, 1 Hevelius's 47, bn 
Mr. Flamiled's no lefy Yhan 0 ges Ne (ye, wot, VIII. 
and Plate VI. * l; 
ANEMOMETEN, s machine wherewlth ts meafure the 
Prong y the wind, ſhe gnemumeter Is Varionſty romivived; 
1 We Philoſyphieal Tranfattivns we have one deferiber 
wherein the wind helng ſuppuled to blow divettly again a 
Hat fide; ur quart, whith muves alung the graduated Mu of 
4 (uadiant; the number u egrevs If advances ſhes the cum 
pi NG ſurer of ie wind; 
EMONE,; wind flower A yen of the pee urtlet, 
poluyylt ts the deine claſs v pang Of tits genus 
Fi; LAN ou muneraies & 1 (Pecits; but hon 1005 & Un 
aethunt bf | esd vf the towers are unly the kuſſowing; 
i N nemotbla, wh Ars wil in the Wohne many arty 
gf Fight, WHELE it vwery April ant Mey: 0 ſſowef 
are White, put 16, or reddiſh purple; ſomeilmes fingle an 
ſunetlines — that they Wake f ee appearance: 
#: The appe unge is Urn 4 native Of Britaln, growing in 
Weudk, Ihe flowers of this ſpesſes, Nike the lalt; are fuſne⸗ 
mes ſingle, and fnetlmes gehe; their eolgurs are While, 
blyg of violet: They appear in April: 4: the eUFOnAr ia 
4: The gfientis: hefe Wy are navives of the Levant, parit- 
arly of the Arghi wp 9 iſlands, where (hs harders of the 
hol are ecwefec wi em of the mol —＋ eh, 
hen they grow Wild, 7 flawers are commanſy fingle; by 
by eulture they are greatly improved: they become large an 
h % making ſunſe of the greateſt ornaments of gardens, 
elf principal colours are red, white, purple, and blue; fame 
of thei are finely variegated with red, white, Mie and 
many intermediate ſhades of theſe colours, As all the fine 
varieties af theſe flowers were firſt obtained from ſeeds, fo na 
vod floriſt that hath garden- room ſhould neglett to ſow them, 
here are ſome fine blue colours amongſt the ſingle anemonies, 
which, with the ſcarlets and reds, make @ beautiful mixture, 
Horned cattle, when removed from the higher grounds into 
woods and woody paſtures, fre nently eat the wood-anemone ; 
and according to Linnzus and Gunner, many obſervations 
have proved that it cauſes the bloody flux among them. For 
the management of theſe flowers, ſee the treatiſe on GAR- 
DENING, Part II. Months of February, June, Auguſt, Sep- 
tember, and November. 
ANETHUM, 4%/ and fennel: A genus of the digynia or- 


der, belonging to the pentandria clals of plants, POT 


ANE 


Medicinal Uſes, Of the firſt per les, #4, only the feeds 4 
uſed, They are of a pale oy» iſh * in apy "4 
oval, convex on one fide; and fat on the other, Their taſte {4 
moderately warm and Tae ney (mel! sromatſe, but not 
of the mol ere ind, Several preparations of them are 
kept in the (hops, They are recommentied a4 a carminarlyy, 
in Natulent colics, proceeding from ea culd cauſe or a muy 
of the jules, <Of fennel both the Heede and roots are fed 
medicine, The leeds of both the fennels have an aromatic 
nel! and a moderately warm pungent taſte: thuſe of the 

eet fennel are in uvour molt agreeable, and have alſo a con. 
fiderable degree of (weetneſs; hence our colleges have ditekted 
the uſe of theſe only. They are ranked among the four greater 
hot feeds, and not vndefervedly looked upon as ou oma. 
elles and earminatives. A [imple water is 7 — From them 
in the Mops! they are ingredients alfo in the compound (pit it 
of 12 ef, and le viher officinal compoſitions. The rout 
Is fur lefs warm, but has more of a fweetifh tafte, thay the 
feeds i It is one of the five roots called aperrrs ? and has fones 
times been diretted in aperleht aposemg, Buerhaave ſays, that 
this root agrees In talte, (ell, and medical qualities, whth the 
celebrated 16 of the Chineſe; from which, huwever, |t 
appears to be Very eonfiderably different, —The leaves of ton: 
nel are weaker than elther the route of feeds, and have Very 
rag n 1 14 any medicinal wie. 

ANE IN In tegory, s foft, throbbing, ruddy mr, 
vevafiuned by a dilatation, vr by « wound of av artery. The 
word comes From avevgeve, de, 1 lat Nirgeoi lin 

with two Kinds of anenri/m, which they call the true and the 
un los, The true ancurifm ie formed by a dilatation only uf 
the artery, either all round, or only one fide, much in the 
manner of the varices, or tumor of the velns; this has always 
« pulſation, This kind of ancurifin bs ſeldom fatal 3 though 
reckoned, when large, incurable; the chief inconveniences 
are, the magnitude of the tumor, and the pulſation, | 

Me, Littre gives us the hiltory of an aneuryſma of this kind, 
in the avrta, the cauſe whereof he attributes to an extragor- 
dinary dimiyution of the cavity of the axillary and ſubclavian 
arteries, Hiſt, d ' Acad. Roy. an. 17 16, Another hiſtory of 
an aneuryſma of the lame part we have, by Mr. Lalage, in the 

hilofuphical Tranſattions, It way occaſioned by vine vlo— 
ent ſhocks the patient received on the breaſt, which threw him 
into Ne of blood, and ſuon after formed the tumor, whereof 
he died, Upon difletion the aneuryſma was found fo big, 
that it filled the whole cavity of the thorax on the right fide, 

here is another remarkable * ol an aneuriſm, in the 

ondon Medical Obſervations, There is alſo a remarkable 
caſe of the ſame kind, with an account of the uncertainty of 
diſcovering the ſymptoms of the diſeaſe, by Jol. Warner, F,R.$, 
Phil, Tranl, vol, |, part i, No, 44. an. 1757, 

The ſpurious aneuriſm is, when the artery having been 
opened, J puntture or inciſion, or other accident, the blood 
is extravalated between the mulcles and integuments, and the 
limb appears [welled and livid, and there is little or no pulſa- 
tion. The moſt common ſeat of an ancuriſm is in the brachial 
artery, and its moſt common occaſion a punkture of thut urtety 
in bleeding ; but the lame accident may happen to any artery 
and from various cauſes, and is often the caſe in the interna 
drterics, from falls, blows, and violent rains; in the arm it 
often happens from the outer coat only of the artery having 
been cut in bleeding, and the inner one dai way by degrees, 
6 not of [lrength to bear the — of the blood, Fete are 
at firſt very (mall, and diſregarded by the patient, but they 
ey at length to the ſize of ah egg, and ſometimes even to 

wt of « man's head, 

The ancuriſins of the great internal arteries are the moſt fa. 
tal of all; thule of their external branches are often remedied 
but thoſe in the arm Frequently after the operation are attended 
With « walling of the arm, aid an amputation becomes necel. 
lar, The natural dung vt an aneurtimeis very dangerous, 
as the patient may be loſt in a minute's time, It the artery be 
not coinprelled above; lometimes (urges have ally vpened 
the larger aneurifms, miſtaking them for abſrelfes, 

The method of curing a Night ancurifm in the arm, or elfe+ 
where, is either by deligation and eomprefſion, or by incition: 
the firlt viight always to be the firlt tried, and ds either done 
by ſtrait — 4 with comprelſes, of by an engine invented 
vr that purpole, Small ancurifins are often thus cured; but 
when large and dangerous, the operation by the knife miſt be 
Wed, In this the fiſt care is ts Mop the evurfe of the blood 
by the tournequet j the ſecond to denudate the artery, and Free 
It from the wljacent integuments 4 and the laſt to contraft or 
een it elther by medicine or ligature, 


"he (purious aneurifin is often produced by the N * 
"ul 


6 treated as the true, and cured by the operstlon With the 
nite, and by ligature, or cauſtics: bit in all theſe caſes, the 

| ws ſeems the bel meth Mal * ns 
en aux part of un artery has loft Its (pring, it is leſs ga- 
able than fro tt reit the tmpulſ of the This 
par of canal, which is Cpningally ed by the blood, mult 
herefure become gradually more more dilated; and by 


2 


2 true kind, wider the Integumonts; aint in this cafe 
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there 2 furmed in the part th 
which ſurgeons and anateni{ls call an oof 1 


of the we aneurifm. and this dWlaterl part of the vell; 
— erly ſpenking, « kind of Wa (hrough which the L. 
hat firſt formed it is eentinually ailing, Whey em artery has 
been by any means wounded, the bluod which efeapes through 
the orifive causes another fort of tumor and this is called an 
eneurifin by wounding, of a ſpurious aneurliüm. Heilter, 
The mot eviimon aneurilhis by wound happen from bleed. 
lung in the arm In theſe, if the artery be but ghily wounded 
and the bandaye and compreſs properly applied; the eur þ 
often 4 — fs that no farther mlfehlef emflies; but i) the 
wound is larger or the evinprefion lefs regular, bai [Y prom 
dome on ſooner of later, and there often 4e @ Hevelthy t Jail vf 
ſubmitting to the operation of ien the kin, aiſÞerfing the 
bluod, and cloling the veſſel; Niem, Acad, Selene, Par, 1546 
Dr. Humer, who has theater largely on this l\1bjett, avid 
aneurifins ines four kinds, the /e, the —1 the mired, and 
the v#rirafe, The % anvurifhni ls forme h « (I\Btation yf 
the artery, and may happen In any part of the budy, The 


Ce re At ho 
J 


| w either e of rirrumfXis 
The wired anenrtim is Formed partly by . Ar — oy 
the artery, and partly by dilatation. © The %% ancuriſm 
I owing zo the wound of an artery through & veln, (1 that the 
bluud palles from the trunk of the ry ins the trunk of the 
yeln, and iu back to the heart, Nev Lond, Med, Ot, and 
ny, vol, |, art, 88. vol. I, art, ge and a6 vol. (i; art; gp; 49; 
| an artery happens 40 be evi, the bland guſhes gung tmpe: 
twoully by Karte, and is not eaſily upped; and an Inflammna- 
ton and difeuloration of the A. ſureved, With a tumor, and 
Inability 10 move the part, The ſympiom are neatly the ſame 
in caſe of « corroſion of the coats of the artery; only in this 
caſe they are leſs violent, If the blood ceale to fluw hon the 
Wotnded artery, and pour itſelf between the Interſtices of ihe 
mulcles, recotirſe is had to manual —_— which being 
neglebted, the extirpation of the limb frequently becomes un. 
avoidable, Sev caſes of ancuriſms with remarks, by Dr. Dy. 
nald Monro, in the third volume of EM, Phyf, and Liter, 
Kdinb, Vi ut. 16. . 178, 
ANGEL, a ſpiritual intelligent ſubſtance 4 the firſt in rank 
and dignity among created beings, The word angel, /h, 
Is nut ptuperly a denumination of nature but of office; denot- 


ing as much as ,, enger, u perſon employed ty carry 


one's orders, or declare his will, Thus it is gt. Paul repreſents 
angels, Heb, |, 14, where he calls them minifering /piriti; and 
yet enſtom hus prevailed fo much, that angel In now commonly 
taken for the denomination of a particular nature. The exif 
ence ot angels is ſuppoſed in all religions, though it is incapa+ 
ble of being proved @ ier, Indeed the ancient Sadducres 
are repreſented as denying all ſpirits; and yet the Samaritans 
and Carites, who are reputed Sadducees, openly allow them: 
witneſs Abufſaid, the author of an Arabic verſion of the Penta- 
teuch ; and Aaron, a — pe. in his comment on the Pen. 
—_ both extant in manuſcript in the late king of France's 
ibraty. 

The heathen philoſophers and poets were alſo agreed as to 
the exiſtence of intelligent beings, ſuperior to man ; as is ſhewn 
by St. Cyprian, in his treatiſe of the oy of idols, from the 
teſtimonies of Plato, Sverates, Triſmegiſtus, &c. Authors 
are not ſu unanimous about the nature as about the exiſtence 
of angels. Clemens Alexandrinus believed they had bodies; 
which was alſo the 9 — of Origen, Ceſarius, Tertullian, 
and ſeveral others, Athanaſius, St. Baſil, St. Gregory Ni. 
ir St. Cyril, St. Chryſoltum, &e. hold them to be mere 

rity, 

Authors are divided as to the time of the creation of angels; 
ſome will have it to have been before the creation of our world, 
vr even before all ages, that iv, from eternity ; this was Ori- 
nen opinion, who, according to Leontſus, wid that all pi 
üs, angels devils, and even human fouls, were from eterni'y. 
Others hold angels ty have been rented before the world, vr! 
not from eternity ; of which opinion are Naslanzen and other's 
Others again maintain that they were created at the ſame time 
with our world, but on what day ie diſputed. Theodoiet and 
Epiphanivs fix their date From the firſt day. 1 

It is acknowledged that Moſes has not expreſyly mention 
angels by name! yet their creation ds undoubtedly implied! 
for the heavens muſt include all that are in them and there- 
fore It i that the divine penman ſays, in the concluſion of — 
nortativo, “ Thus the heavens and the earth were finiſhed, — 
alt the hoſt of them.“ OY the 4% of heaven, the angels mit 
form « conſiderable part; they are exprefyly called the 470, | 
4% and the armies of Araven, Dan. Iv, gg. Luke . 14: an 
if {vine authority be adinitted as decifive, the yeaſuns 6. duce 
by Jehovah for the ſanttification of « ſabbath, demonſtrate UN 
they did not exift previous tu the erpation of the heavens, , 
ls, Turely, aſſerted with proprioiy, that in fix days the Lo 

ade heaven and "Th he fea, and ALL that i now 5. 

miar to which e a declaration of . hiſtorian vel, 
ing la the ſame fat, „ And God bie ſſedd the ſeventh de an 
ſunRiified it; der/ that in It he lind relied from all his with 


/ / 
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and made,” Gen. ii; g. Now If angels ox: 
K the n days of ervatlon, 1 language uf Moles 
is far (OW being noon an \nielligible 4 and efperially when 


the oblevrity might have been removed by 
why Wen e r det Weh G. Te dsf ang 


ade, | 
4 were created before the heavens, where could 
NA 48 1 Gil has I. * thuugh 
Ky have no bodies, and lu are by lade virewmlerip- 
ly yet a ts are euros they wult have an uc, 6 
ſome where It W (oh they ate definitively; ſo that they are 
lere, and wot there, and much leſs everywhere | Now where 
was there-ati 4, © ſomewhere, for them to exiſt in, befors the 
heaven and the earth were made ? It is molt reaſonable there. 
lere, 10 conclude, that as Od prepared an habitation tor all 
the living creatures befure he made them as the ſea for the 
likes, the expanſe or alt for the fowls, and the earth for men 
av beaſts | v he made the heavens Hit, and then the angels 

them.' M 

we hls was the fatt, will appear very evident, if the 
words of Moſes be In arilally eonfldered. “ In the __—_ 
ſay — God created the heavens and the earth!“ Which words 


wilt re | 


er tv either the beginning of eregron of of e If ty 
the formers and angels prob fou exiſted, the language 14 nel- 
thor tate ible nor conformable ty re i If tg the latter, th 

dillivully remalns 4 fur What de time but the meaſhre of creates 
exilloues: d The (hy ry Jace sans Charnoek) began with 
the foundation of the world i before the beginning of the erea- 
un and the beginning of time, there could be nothing but eter- 
ul nothing but what was une regte, that bs, nothing but 
what was Without beginning.” But if angels were in a pre- 

exiſtent hate, the hiftorian's language iy \naceuuntably A 
aud inaecurate | for If the phrale 4% He Beginning, Which is 
remarkably emphatical, refer to the creation of the heavens 
and the earth only, they are unhappily expreſſed; ſo exprelled, 
indeed, 6s e cunvey no meaning to theſe who conſider words 
a the vehlele of thought, and as intended to expreſs clearly to 
vihery the meaning of the writer, For the natural obvious ſenſe 
iv as follows“ In the beginning of the creation of the hea- 
ven and the earth, Qod created the heavens and the earth!“ 
which language is not only a departure trom that perſpieulty 
aud preciſion which diltinguilh all his narrations, but entirely 
irrational and abſurd, 2 : 

That the words in Ar an, refer to the firſt creation, 
cannot be doubted, if it be remembered that JEHoVAn him» 
ſelf founds a claim to eternity on this very ground: *'* Before 
the day was, I am he. — Before the mountains were brought 
lurth, or ever thou hadſt formed the earth and the world, even 
[rom everlaſting to everlaſting, thou art God,” II. «lili, 19, 
Pl. ix, 4, See alſo Prov. vill, au, ag, Ke. Now there could 
be no propriety in this kind of reaſoning, if angels or any other 
creature exiſted before the creation of the world, becauſe all 
claims to eternity from ſuch premiſſes would apply even to 
Gabriel as well as to JEHOVAHN. * Before the world was,” 
is, in Scripture language, a — always expreſſive of eter- 
wy; and on this rinciple t e evangelil * aſſerts the di- 
vinity of * Chriſt in the firſt chapter of his hiſtory, For 
this purpoſe he allydes to the words of Moſes, and introduces 
his divine Mater to notice by — the firſt att of his 
creative power, © In the beginning (ſays e was the Word“ 
that is, Dr, Doddridge remarks, before the foundation of the 
world, or the firſt production of any creature: and Dr, Sher- 
lock is clearly of opinion, that the words, in their moſt com. 
mon and uſual acceptation ſignify the firſt creation of all 
things, and are a demunſtration of the divinity of Chriſt, Of 
the ſame mind was Dr. Owen. He ſays, that if the phraſe be. 
{inning does not abſolutely and formally expreſs eternity, yet 
1 doth a pre-exiſtence to the whole creation, which amounts 
o the lame thing kor nothing can pre-exiſt before all crea» 
res but the nature of Oed, Which is eternal, unſeſe we lüp 
uy « creature betore the creation of = But what is meant 

Y this expreſſion is Fully declared by other paſſages of Serip- 
we t J Was ſet up from everlaſting, befors the Beginning, or 
ever the earth Was! „ Cloriy thou me with thine own felt 
with the glory which I had with thee before the world wor 
both which pallages not 1 lain the text, but undeniably 
prove the eee of Chriſt the fon of God, It ſhould 
v remembered, that, In the palſage under conſideration, the 
ange fins argument for the divinity of Jeſus Chrilt ix ground- 
vi on his pre-exiſting the creation of the world; and it iy eon. 
lyuwently afferted, that he is the ervator of all things: but if 
Wgels had a being before the period to which he alludes, the 
„amen loſes all its free, and no more proves the divinity 
v Chrift than the divinity uf an angel. 

Av the nature of tele beings, we are told, that they are 
Wilts: but whether pure ſpirits diveſted of all matter, or 
Willed te furne thin hudies, or 1 vehicles, has bee s 
ontruverty of long analng. No only the ancient philoſy+ 
here, but ſome of the Clyiitian fathers were of opinion, that 
agels were elugthed with ethereal; or fiery budies, of the ſame 


Wire with thoſe which we ſhall one day have, when we come 
vbe equal to thew But the more general op 


nlon, eſpecially 
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of later Ames, has been, that they eng. entirely ſyl⸗ 
Teal, thuugh they can at any tyme aſſume bodies, and appear 
n human vr other ſhapes, That the angelical powers and aht. 
les vaſtly excel thole of man, — 4 * denied; If we eum 
lier that their 4 are nut elagyer or (peed; as ours 
are, by any of thaſe Imperfettions which are info ruhe from 
reurporeal being | ſy that their underfiandings ale always in 
rivet viguur their inclinations regular their munen ton 

d qulek | their actions irreliftible by material budies, whold 
hatural qualities they can controul, of manage ts their pur 
poſes, and veealion either bleflings or calamitivs, public of 
private, here below. 

Hefides Meir attendance on God, and thelr waiting and en- 
citing of his commands, they are alte preſumed io be employ⸗ 
ed in — eare vf mankind and thelr concerns and that 
every man had (eh a titelar of guardian angel, even (run his 
birth, was a firm belief and tradiiien among the — The 
heathens were ally of the ſame perfualivn, and thought it a 
erime ic neglebt the adinonitions of fy divine a guide: Jo ra- 
ies publicly eontelled himlelt ts be under the direttion of fuch 
an angel, Or daemon, as lwveral others have fines done; And 
in this twtelar genius of each — they believed his happlz 
nels and fortune * very genie did his bet tor ie 
mere uf his ellen | and a man came by the worſt, it was 
a fan the (irength of hls genive was Inferior te that of his ap- 
ponent, that in, of an Inferior gd and this was governed by 
chance, There wore fone genil, whale alvendent was fv grea 
over others, that their very preſence entirely difeencert 
wal whivh was the vals of that of Augustus in reſpett of that 
vt Mare Anthony | and tor the fame reaſon, perhaps, fame per- 
{uns have Wit, ail [peak well, when others are abſent, In whoſe 

reſence they are contounded and out of countenance, The 
vinans tough the tutelar gent of thaſe whe attained the em- 
pire, to be of an eminent order; on which account they hall 
reat honours ſhown them, Nations and elties allo had their 
everal = The ancient Perſians fo firmly believed the mi- 
niltry of angels, and their ſuperintendance over human affairs 
that they gave thelr names to thelr months, and the days o 
thelr month; and alligned them diſtin& offices and provinces, 

In the Alcoran, we find frequent mention of angely,.-The 
Muſſulmen believe them of different orders or degrees, and to 
be deſtined for different employments both in heaven and on 
earth, They attribute exceeding great power to the angel 
Gabriel; as to be able to deſcend in the ſpace of an hour from 
heaven to earthy to overturn eg mountain with a fingle feather 
of his wing, Ke. The angel Afrael, they ſuppoſe, is appointed 
to take the ſuuls of ſuch ax die; and another angel, named Ef. 
raphil, they ſay, ſtands with a trumpet ready in his mouth to 
proclaim the day of judgment. 

Some ſpeculative men have diſtributed them into nine orders, 
according to the different names by which they are there called 
and reduced thoſe orders into three hierarchies, as they call 
them; to the firlt of which belong ſeraphim, cherubim, and 
thrones; to the ſecond, dominions, virtues, and powers; and 
to the third, principalities, arch-angels, and angels, They 
imagine farther, that there are ſome who conſtantly reſide in 
heaven; others who are miniſters, and (ent forth, as there is 
occaſion, to execute the orders they receive from God by the 
former. The Jews reckon but four orders or companies of 
angels, each headed by an arch-angel; the firſt order bein 
that of Michael, the ſecond of Gabriel, the third of Uriel, an 
the fourth of Raphael : but though the Jews believe them to 
be four, yet it ſeems there were rather ſeven. The Perſians 
alſo held there were ſubordinate degrees among the angels, 

Although the angels were originally created perfect, good, 
and obedient to their Maſter's will, yet ſome of them nne, 
and kept not their firſt eſtate, but left their habitation} and (6, 
of the molt bleſſed and glorious, became the moſt vile and mf 
lerable of all Gud's ereatures, They were expelled the regions 
of light, and calt down to hell; to be reſerved in everlaſting 
chains under darknele, until the day of judgment. Whth hea- 
ven they luſt their heavenly diſpoſition, which delighted once 
in dving pool and prailing God 1 and fell Into @ ſettled ran 
bur againſt him, and malice againſt men 1 thelr Inward peace 
was gone 1 all deſire of doing guod * from them and, 
inſtead thereot, revengeful thoughts and deſpair took poſleftion 
of them, and created an eternal hell within them, 

When, and tor what offence, thele apoſtate (pirits fell from 
heaven, and plunged themſelves into ſuch an abyſy of witked= 
nels and woe, are queſtions very hard, if not Impoſſible; to be 
determined by — elear evidence of Seripture, As to the 
time, we are certain that it eovld not be before the fixth day 
of creation; beenuſe on that day it is fald, “ Oed law every 
thing that he had wade, and behold if was very good” Name 
have Imap ine it lo have been alter; and that earnality, ur 
lulting to converſe with women upon earth, was the (in which 
rulned them an opinion bullt on « miſtaken inorpratagion of 
Seripture, av if angels were meant by Av Ny of Cod who are 
ſald ty have begotien the mighty men of bld on the daughters 
of wen Others have fe ei that the angels, being in- 
formed of Goc Intention to create man after his own linage, 


and ty dignity his nature by Christ's alluining of it, ang * . 
"g 
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ing their glory to be eclipſed thereby, envied man's happineſs, 
— ſo rovolied ; and with this opinion that of the Mahometans 
has ſome affinity ; who are taught, that the devil, who was 
once one of thoſe angels who are neareſt to God's preſence, 
and named Azazil, forteited paradiſe for refuſing to pay ho- 
mage to Adam at the command of God. But on what occa- 
ſion ſoever it firſt ſhowed itſelf, pride ſeems to have been the 
leading ſin of the angels; who, admiring and valuing them- 
ſelves too much on the excellence of their nature and the 
height of their ſtation, came at length to entertain ſo little re- 
ſpelt for their Creator, as to be guilty of downright rebellion 
and apoſtacy, 
Scripture informs us, that theſe fallen angels were in great 
numbers, and that there was alſo ſome order and ſubordination 
preſerved among them; one _— — 4 as their 
prince, and called by ſeveral names. Beelzebub, Satan, or Sam- 
mael by the Jews; Aharimam, by the Perſians; and Eblis, by 
the Mahometans. Their conſtant employment is not only do- 
ing evil themſelves, but endeavouring by all arts and means to 
ſeduce and pervert mankind, by tempting them to all kind of 
ſin, and thereby bringing them into the ſame deſperate ſtate 
with themſelves. On a ſubjett of this nature it would be im- 
rudent to indulge a ſpirit of conjetture : Scripture is the only 
dard by which truth and error can be tried, and to this we 
muſt ultimately appeal. ; 

Angel is likewile a title given to biſhops of ſeveral churches. 
In this ſenſe is St. Paul underſtood by ſome authors, where he 
ſays, Women ought to be covered in the church becauſe of the 
angels, The learned Dr. Prideaux obſerves, that the miniſter 
of the ſynagogue, who officiated in offering up the public pray- 
ers, being the mouth of the congregation, delegated by them 
as their repreſentative, meſſenger, or angel, to ſpeak to God 
in prayer for them, was therefore, in the Hebrew language, 
called the angel of the church; and from thence the biſhops of 
the ſeven churches of Aſia are, by a name borrowed from the 
ſynagogue, called the angels of thoſe churches. 

- GER, a violent paſſion of the mind, conſiſting in a pro- 
penſity to take vengeance-on the author of ſome real or ſup- 
poſed injury done the offended party. Anger is either delibe- 
rative or inſtinftive; and the latter kind is raſh and ungovern- 
able, becauſe it operates blindly, without affording time for 
deliberation or foreſight. =_ Butler very juſtly obſerves, 
that anger is far from being a ſelfiſh paſſion, ſince it is natu- 
rally excited by injuries offered to others as well as to vur- 
ſelves; and was deſigned by the Author of nature not only to 
Excite us to alt viguroully in defending vurſelyes from evil 
but to intereſt us in the defence of reſcue of the injured and 
helplefs, and t raiſe us above the legt of the prove and mighty 
vppretive. Neither, thereſre, is all anger finful :; henee the 
ptecept, e Be ye aucry anc} th not,” It becomes finful, huw- 
er, ad rontradicts the rule of ferlpture, When it ie con. 
reived upon Night and jHadequate provorationg, and When it 
EOHHHUGS lung. Ii is then contrary tt the amiable (pirit of 
Mana Whhſeſt  Mltereth long; and is not eafily . 
lenge hel yilice precepts, e Let every wan be Huw ty un. 
Wer i wk ff 10 wat the uu Wo en UPON YOUr Wrath," 

Theſe precepts, and all reatuning (deed upon the fuse, 
M\ppole the palin of anger is be Win Our pUwer j and this 
power ene nut tw wwe I any ag ut we ae of appealſin 
BW wrath 84 the thine (tor we are paſſive wander the nai wh | 
un jury or affignt dean, and all we can then de bs 48 

even ts breaking owe inte attion), a4 ty ty mollifying AWW 
ans by haste of Juſt reflection, a4 16 be leſs rte by 
mpreflians of injury, and to he fwoner pacified, . 

A reflections proper for this purpoſe, and which may be 
enllod the /edarives wf anger, the following are (uggelied by 
Archdeacon Paley in his excellent tremiſe of Moral and Polt- 
heal N The N of miſtaking the motives 
from which the condutt that offends us proceeded ; how often 
our offences have been the effect of inadvertency, when they 
were miſtaken for malice; the inducement which prompted 
our adverſury to aft as he did, and how powertully the ſame 
inducement has, at one time or other, operated upon ourſelves; 
that he is ſuffering perhaps under a contrition, which he is 
aſhamed, or wants ny marry 4 to confeſs; and how ungene- 
rous it is to triumph by coldneſs or inſult over a ſpirit already 
humbled in ſecret ; that the returns of kindneſs are ſweet, and 
that there is neither honour nor virtue nor uſe in reſiſtin 
them — ſor ſome perſons think themſelves bound to cheriſh an 
mx! alive their indignation, when they find it dying away of 
itlelf, We may remember that others have their paſſions, 
their prejudices, their favourite aims, their fears, their cau- 
tions, their intereſts, their ſudden impulſes, their varieties of 
apprehenſion, as well as we: we may recollett what hath ſome- 
times 7 in our own minds, when we have got on the wrong 
fide of a quarrel, and imagine the ſame to be paſſing in our 
adverſary's mind now; when we became ſenſible of our miſbe- 
haviour, what palliations we perceived in it, and expetted 
others to perceive; how we were affected by the kindnels, and 
felt the ſuperiority, of a generous reception and ready forgive- 
neſs ; how perſecution revived our ſpirits with our enmity, 


and ſeemed to juſtify the conduct in ourlelves which we before 


ANG 


blamed, Add to this, the indecency of extravagant 

how it renders us, whilſt it laſts, the ſcorn and ſpon of If 
about us, of which it leaves us, when it ceaſes, ſenſible and 
aſhamed; the inconveniences and irretrievable miſcondutt ino 
which our iraſcibility has ſometimes betrayed us; the friend. 
ſhips it has loſt us; the diſtreſſes and embarraſſments in Which 
we have been involved by it, and the ſore repentance which on 
one account or other it always coſts us; a 

Anger is of ſuch a nature, that it quickly throws the whole 
nervous ſyſtem into preternatural commotions by a violent 
ſtritture of the nervous and muſcular parts: and ſurpriſing] 
augments not only the ole of the heart, and of its contigu- 
ous veſſels, but alſo the tone of the fibrous parts in the whole 
body. It is alſo certain, that this paſſion, by the ſpaſmodic 
ſtricture it produces in the parts, exerts its power principal] 
on the ſtomach and inteſtines, which are highly nervous — 
membranous parts; whence the ſymptoms are more dangerous 
in proportion to the greater conſent of the ſtomach and intel. 
tines with the other nervous parts, and almoſt with the whole 
body. The unhappy influence of angerlikewiſe, on the biliary 
and hepatic ducts, is very ſurpriſing; ſince by an intenſe con. 
ſtriction of theſe, the liver is not only rendered ſcirrhous, but 
ſtones alſo are often generated in the gall-bladder, and biliary 
dutis; theſe accidents have ſcarcely any other origin than an 
obſtruttion of the free motion and efflux of the bile, by mean: 
of this violent ſtritture. From ſuch a ſtricture of theſe ducts 
likewiſe proceeds the jaundice, which in proceſs oſ time lays 
a foundation tor calculous concretions in the gall-bladdcr. 
Laſtly, by increaſing the motion of the fluid, or the ſpaſms 0 
the fibrous parts, by means of anger, a larger quantity of blood 
is propelled with an impetus, to certain parts; whence it hap. 
pens, that they are too much diſtended, and the orifices of the 
veins diſtributed there, opened. It is evident from experience 
that anger has a great tendency to excite enormous — 
hages, either from the noſe, the aperture of the pulmonary ar. 
tery, the veins of the arms; or in women from the uterus; 
eſpecially in thoſe previouſly accuſtomed and diſpoſed to ſuch 
evacuations. For the influence of this paſſion on the perſpi- 
ration and urine of human bodies, ſee PERSY1kAT1ON, &c, 

ANGINA, in medicine, an inflammation about the muſcl-« 
of the larynx or pharynx, attended with an acute fever, difh. 
culty of 1 and danger of ſuffvcation; The angina 
is the ſame with what we commonly call guinzy. It is an in« 
flammation in the parts of the throat ſubſervietit to reſpiration, 
ſpeech, and deglutition. For deſcriptivn, cauſes, prognoſis, 
and cure, ſee the ſyſtem, Genus XI. 

ANGINA gangren, of agitoſa, the ulrerated, malignant, 
pitrid /r tArodt; on Which there are various treatiles by Fo. 
thetgill, Huxham, Northeote, Ker, See the fame y em and 
genus Fur the prognoſis aud ele of this ialaty, © 

ANGINA prffortsy in Hedicine a hame given ts 4 difkaſs, 
Hangeruus and Hut Hewminion, fr deferibed by Pr. W He: 
berden and I called from the (eat of the Hi let, and the 
ſenſe of rangling and anxiety With Whith it is te ce 

lie (thor s eech of t 14 In the feeond volume of the Liv: 

un Medi. Tan. 1 Ken See ally Medic: and Ps: nung. 
ent, Volz th: þ 075 The patient while walking, v{perially (| 
(Wn Aer eating 14 affebted With 4 Nach Tse e in des 
breall i t ir, 1h Js ren pron by We Wanding ill, bus ate 
wards 14 dues Mat dn off fy fuldenly; 14 eines on in boch 
vbliges the patient by got Up, and continues for an hows a0 
more; keene, thungh rarely, it tag ls the patient an. 
ug ar, Mining (Il, 14 is brovight on by trivial avoidents 
walt, Ce, of any (light dillirbance, In fame it Je wen 

n winter, I others in ſummer, The pulſe, ſometimes 4 
leaſt, is not difturbed, conſequently the ſoon is not allotted 
by the pain, People affetted with it often die fuddenly, but 
lume continue ſuljeft to it for twenty and odd years, The 
ſeat of it ſeems to be in or about the 0s flernum, towards the 
lelt fide, and a pain in the middle t the left arm ſometimes 
accompanies it. [The cauſe is probably a ſpaſm, or own, or 
an ulcer, or both, Wine, or other cordials, taken at bel 
time, poem or weaken night-fits, but opium is the molt el- 
lettual reliet; ten, fifteen, or twenty drops of the Thebaic 
tineture, taken at bed-time, may be lately continued as bf 
as requiſite, This diſeaſe has been ſince accurately deſcribed, 
and ſuitable preventives or remedies propoſed, 

ANGIOSPERMIA, in botany, a term uſed by Linnrus, 
to expreſs a certain ſeries of the Didynamiæ or plants of the 
verticillate kind, which have their ſeeds not lodged naked 
within the cup. They are by this diſtinguiſhed from the gym- 
noſpermia, which have them ſo; whereas the angio/þermia have 
them incloſed in a capſule, and adhering to a placenta * 

Tie Sett, d 


in the middle of that capſule, See the m, an 
Plate V. ; 
ANGLE, in metry, the aperture or mutual inclination 


of two lines, which meet, and form an angle in their point 0 

interſettion. See the ſyſtem, Part 1, Se. I, and Plate |. 

Fig. 1, For various theorems reſpecting this part of the ſci- 

ence, ſee Set. III. and the ſeveral references to Plate l. 

Theſe will be [found fully to explain and demonſtrate this 

branch of the elements of geometry, hom 
' | N 


” = — c_—-_— —  _ » — 


ul 


_ 


ANG 


of incidence, in 1 {4 the leſſer angle, made 
Mug of inet of light, with the plane of a — 2 or, 
bye ſpeculum be concave or Convex, with @ tangent in the 
incidence. 
point of ine fration, in dioptrics, the angle which a ray of 
1 Nate / an — with a perpendicular to 
hg int of the ſurface on which it was incident. 
y 181 ER, 2 fiſherman, or other perſon, who practiſes an- 
n See the article ANGLING, Anglers are to be diſtin- 
ging from poachers. Some make the ſame difference be- 
— them that is between the fair trader and ſmuggler. Ac- 


fiſh of a river. Anglers fiſh 


cre 4 whereas 


ANG. 


reſtraint on the former. Angling cap da no prejudice to the 
[4 


ar 
chers make it their livelihoad, 


NG, in a general ſenſe, denotes the art of catching 
fiſh with a rod, to which, are fitted a line; hook, and bait. 
To avoid the prolixity, and conſequently perplexity, of thoſe 
elaborate and dark treatiſes which have 4 
ſubje&, we thall point out ſome conciſe though intelligent in- 
ſtructions, which will ſubferve the purpoſe of an elaborate 
treatiſe, relative to the various kinds of fiſh, the places where 
they are to be found, the ſeaſon of the year. for catching them, 
the proper time of the day, the 1 and the neceſſary baits 


w . 2 * . 

f ſlature has made the latter penal, but laid no | to be uled for each; the whole of w ch will appeat at one 
cordingly the leg? | | diſtin& and intelligent view from e lloving ble: | 
1 Ws me-to ntple | Depth from ground — 

2 1 
riſe to 9,3 to ſun (et ouch ground 0 ae „e 5® . _ 
Very early or late Touch ground. lh tt 2 « | 2 
All d4 inches from bottom 142 
da to 4310 fuſe in, from bottom, bot wee, mid water "Fo 
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id water 
inches from bottom ; [ $ + « jt [32998 
* * . * * . All 
6 inches . * . . 12,4, All » 
water to bottom * All late * » [1554637 
id water to bottom, variable All ſmall + [13245 


1d v. F in, fr. bottm. bot v. mid water 
v. d io 


11,5 
17275555 
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— (ry He 


w. 6 In. to 9, hot w, top to mid w. %%% | + -+ 


| 142,546, 7,8 


1434445367 


g in. hot w. top to mid water tes 1558585778 


7 fe at Therns, ler the bait fink 2 or 3 yards: Tu this a paternolier line is commonly uſed, that is 5 or 6 hooks on a line about 4 or 5 inches diltance, Bait as above, 

hills and tanners bark. It is a ſmall red worm, and very good 
for = nay filh: it has ſometimes a yellow tail led 
tag tail, 


BAITS. 
Deſeription of the reſpeſtive Flies, Paſtes, Worms, Fiſh, and 
22 1 uſed Piat, for the di, erent ſorts of ſh, as 
numbered in the above table, 


LIES, 

1. Stone fly, found under hollow ſtones at the fide of rivers, 
It is of a brown colour with yellow ſtreakes on the back and 
belly, and has large wings. It is itt ſeaſon from Aprilts July: 

». Greet Drake, found among ſtones by the ſides of rivers. 
It has u yellow body, ribbed with green, is long an Nender, 
his wing ihe « butterfly His tail turns on his back, From 
May to Michummer it is ver . 

4; Oak fly; found in the þ y ot an old vak or ah with its 
*. dowWiwards: It is uf & gt 4 evluur; and exebiient Frum 
May to Beptermber For tout: Put a cot bait or gentle on the 
polity ane let ie uk a Few inches in clear whtef. 

4: Pal fly ur e ahn on leaves wry e 641: 
WoHly called d caterpillar. When it comes dh a Ay; it is en. 
reset Far WOE: Te 6 

1. Ant Oy, found i ant hillsg be be wied from June 19 


ehe; 

I Wy WAy 19 angle wah 8 Is duwn the river. 

i abe ty bland of hoop) n mis It with honey and 
ow ant 


Worked 49 4 proper vun ' 
«kv vid thool gwen a [\111v, hunger hy wy iQ work 
1 — Wah (affron j- if In winter wie ruſty bagen inflead 
ef, . 
4. Crumbs of bread chewed or worked with honey or ſugar; 
muillen it with gum ivy water, 
4 Bread chewed and worked in the hand till Riff, 


Worms, 
1: The earth bob, found in ſandy nd after plowing; it 
white, and bigger than a gentle, with a red head, Another 
is found in heathy ground, with « black or blue head, Keep 
them in an earthen vellel covered well, and a ſufficient quan- 
tity of the mould they harbour in. They are excellent from 
April to November. 
2. Gentles, to be had from Leun fleſh: let them lye in 
wheat bran a few days before uſed; 
9. Flag worms, found in roots of flags, It is of a pale yel- 
— longer and thinner than a gentle, and muſt be ſcowered 


are. yellow, bigger than a gentle, with a 
In ſeaſon from April to July, Keep 


ags 

6. Lob worm, tound in gardens, It is very large, having a 
red head, a freak down 6 genes and a flat 9 ar ing 

7- Marſh worm, found in marſhy ground. it in moſs 
ten days or more before you uſe it. Its colout is à bliiſh red, 
and it is a food bait from March to Michaelmas. 

Nm li — ot blood worm, found in rotten dung- 

0. Ol. . 


- 


t 
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6: Yellow fro 


he ſhops where fiſhing tackle is (old; 
worms ready ſcowered and fit for ule and they Wil 
what tackle is proper for each fort uf Ah 


rough anglerz! eh 84 * 

rel, but be elgthed in a dark My cose! iy invite the KIN bs 
the place inte nec for angling; by eaftivig in, from ume lo 
men proper foods, a4 bailed cr, Worn, 6 Veda, 16 
6p them wether in the time of angling; by eee 


firit caſe it will be brittle, in the other rotten. 
are uſed, it is proper to mix a little tow with them, and rub 
them over with 

butter is of great uſe to keep them from being waſhed off the 
hook, The eyes of any fi 
for almoſt wy — kind of filh. Places where there are many 
der aii 5 fly d but there is danger of 
and they uſua ite freely there, but 0 1s r of entan- 
gling the line, A f the hook to the weeds. In caſe of 
t 


and is e 


i Fist and Insetts: 
k Minnow. . Oudgeon. 3. Roach. 4 Dace. 8: Smelt. 
0 « 8hail lit. 8. Grasshopper. 
N. B. Arti cial flies reſembling the natural, may be had at 
Alf mult es of 


ing 
There ure ſeveral pridenitial rules tv be obſerved by ths 
io Wear any White or Minen appa⸗ 


Fl os ground malt er finking a byx of Ws with Tel 


Jes for Few te creep Newly ide ab er Th draw Falmen 


Bf WON Wgeter; ae Alx g cement of Ne day Inger; 
rate WIHh blue, ali 

we ny Ah ai any es 

ane | | 
Ager Kr ae is kn . UN. Wee ing filth by 
them aha yl the meth his V4 

i by throwing 

ee difficulty is tin running vers ans 1 
n this gase e 4 propare 4 tin-hox capable of holding (ame 


Ty learn what alt Js belt 
* qi 4 Is 
q 4 A 
De 
ſanaling WAery 


the like j but 4 
Ty —— 


Fun walt, 
lier having eanght ane, 
d the Nomael and ths Had WHAt he la 

ad of dining this | 
„ grains, chopped wormy ane 
bruubs, 


undred of worms, bhrec an all fides, and full of holes of fuch 
fize du they may be juſt able ta crawl out ati there mult be a 
lummet faſtened to this box to fink it, and a line a draw it 


ack at pleaſure; in this caſe it d to be thrown into the Water 
at 4 proper place, ahove which the angler may ſtand under co» 
ver. The 
box, and the fiſh will be gathered 
baited hook is to be thrown in higher up, and carried down 
} the ſtream, If this method does not bring the fiſh about the 
4 


worms will lowly and gradually crawl out of this 
— to feed on them; the 


ce in a little time, there is reaſon-to ſuſpect that ſome pike 


lies lurking thereabout, and deters them; in this caſe, it is — 
per to throw but a baited hook, and he will generally be taken 
after this the attempt will ſucceed, The angling rod muſt be 
kept in a moderate ſtate, neither too dry nor too moiſt; in the 


When paſtes 
honey ; finally a ſmall anointing them with 
that is taken are an excellent bait 


umps of trees, harbour fiſh in great numbers, 


is accident, recourſe is to be had to à ring of lead, of about 


ſix inches round, faſtened to a ſmallpack-thread; this ring is 
to be thruſt over the rod, and let fall into the water. It 
| — — per where the hook is e 
chen by pulling the pack-thread gen 
diſengaged 


led, and 
or atithe.worſt it can only be broke off near the 
M mm end 


gir recreation, not for lu- 


cen written on the 
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end ot this Vin j whngu when this 14 Hut employed the ron 


tiff is ſometimes 4, BE the line neare 


** 61H, 
Man eafterly Winch there 14 neuer 17 ft 0 anglers 
he (yiil lh wid are the hell fur is p 1 ; WA & War 
i IOweriing day 14 roll of all 16 be cholenj & genie Win 
five 4 100 00 (awer 16 . the Wale Makes A very geh 


pot Unſty for the — « f cobſer the Weather IH | 
lb is ng « the better, but in winter an the contrary te 
Warmer he iy the bejier. A elowily day afier 4 bright . gun 
light night is #lways g good day fur (pert, for the Fth 49 nat 
dhe jo e (n the br Wee de, A Are there: 
tyre hungry the gie Nan he gpenings of Nyiges an 
Will-dams always br 1 uß the current, 40 (eek A* ſuu 
which is braught with the ſtream, and angling in theſe places 
is wſhally ſucceſsful, It is very good ang AI e the 
fiſh (pawn, tor then their bellies being full, they frequent 
{andy fards, to rub and looſen their bellies; at which time 
they will bite freely, In waters which ebb and flow, it is beſt 
angling at the ebb but if the tide be not flrong, the flood is 
obo ferred, One general rule to be obſerved in angling 
i always to place yourſelf, particularly if the water be ſhallow, 
in ſuch |a manner that your ſhadow does not at any time lie 
upon the ſurface. | : "Is 
' ANGLING, ground, the art of catching fiſh under water 


without! a float, only with a plumb of lead, or a bullet, This | 


method is moſt expedient in cold weather, when the fiſh ſwim 
low, The bullet is to be placed nine inches from the baited 


hook; he top-of the rod is to be very 1 that the fiſh may | 


more eaſily run away with the bait, and not be ſcared with the 
ſlilneſyof it. The angler in this way is not to ſtrike as ſoon 
as he feels the filh bite, but ſlacken his line a little, to give the 
fiſh an opportunity to ſwallow the hook. The tackle here is 
to be ſine and (lender, ſtrong and big lines bein apt to fright 
the fiſh, Morning and evening are the chief ſeuſo 

und-line for trout, but in a cloudy day, or « muddy water, 
you may fiſh at ground from morn to ni t. e 

ANGLING, night, a method of catching large and ſhy fiſh 
in the night. Trout, and many others of the. better ſorts of fiſh; 
are naturally ſhy and fearful; they therefore prey in the night, 
as the ſecureſt time. The method of taking them on this plan 
is thus: the tackle muſt be ſtrong, and need not be ſu fine as 
for day-fiſhing, when every. thing is ſeen; the hook mult be 
buited with * earthworm, or a black ſnail, and thrown 
out into the river; there muſt be no lead to the line, ſo that 
the bait may not ſink, but be kept drawling along, upon or 
near the ſurface, Whatever trout is near the place will be 
brought thither by the noiſe, and motion of the water, and will 
ſeize the worm, or ſnail, The angler will be alarmed by the 
noiſe which the fiſh makes in riſing, and is 'to give him line, 
und time to ſwallow the hook; then a light twitch ſecures 
him. The beſt and largeſt trouts are found to bite thus in the 
night, and they riſe molly in the fill and clear deeps, not in 
the ſhallow ſwift currents. Sometimes though there are fiſh 
about the — ny will not riſe at the bait - in this caſe, the 
angler muſt put on lome lead to his line, and fink it to the 
viiom: . 

; ANGLO-SAXON language, that ſpoke by the ancient An- 
pi or Saxons, who ſettled in England. It was this called 
rom the pevple, who were partly Angli, partly Saxon. It is 
Stherwile denominated imply Saxon. The Anglo-Saxon, of 
Kuglith:Saxon, is properly the original Engliſh being the 
language which dur Saxon aticeltors Hirt eftabliſhed in this 
Alland. It is now called +" ſos to diſtinguiſh it from 
the modern or preſent Knglilh, | 

ANGUIS, the ſnake, it the Linnwan nn of Amphiblo- 
logy, makes a diftinet and large genus of the order of ſerpents, 
wid elafy of amphiblous animals. The charatters are theſe: 
wy are fuss of fealy In the belly and under the tall, 
without any fel. There are fifteen ſpecies of the atiguls, 
— to Lluncus none of the ſpecies of this genus are 
polſyunuus, 

ANGULAR, fomething that relates to, br hath angles. 
Angular 6bjetls at a dane appear round: the little Inequal- 
ties diſyppearing at a much leſs diane than the bulk of the 
wy, — 45 motlin Is 4 pornpound kind of motion;wherel 
tlie tuveable both (lides wi "Au at the lame Hite; 

i this mot len of the Wheel bf & eue H br 0 t'veliels;  - 

UAA motion; in altonomy, Je the e of the dif. 
bytes eiten ang te platicts; tt ie an bo 10 
kli common betete of tlieit in tion. 0 1 1 li 
tt len Is Eaptel a by we Fight lines, drawn froth the i 
tente th th 2 vi j pales Which will open Wir; an 
dene i this 100 will gros greater 4 the tevolvitig by: 
ies { "ht het af Artliet From He anette, 

A TA, the Watt: HEluh | 11 of the gianchris of: 
15 belonging ts the 10 tl ce The eehte 
b 7 fs (helk the 55 Y& j4 QUIRQUER: 15 6 6g: 
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veying it into their bodies; and where the en 


many been thought to conſtitute their difference; and indee: 


ns for the |. 


ANI 


ANIMAL; if fatufal Hi Nude e and 8 
wan — en e Us, ne 
9 WruW of JHerenle; plants ts grow | FT 
ty fs lation, of fy _ 1 1 

li property of fenen ane thﬀt can be i 

HA chRElriiE vl x; 1 0 "ty Whith e 
and Vegetable King Janne few 16 be fo effeniially fee 
that WE enn vel, WAgine the Jen approximating gf 4, 
oe 19 the 1 hole nabwealifhs Indwbd; Wha have ty. 
wed the Ait neten berween animals and Yegeiubles tn wy 
ih in any Ming 0 than what we have alrendy mentiugs, 
ave found themſelves grewly embarratfed ; and Have gene 
rally agreed, pin j ws extremely difhiculs, f mn impoſſible, 
U {ettle the baun aries hetween the isi and ve erabile 
ingdome, Buy this ditieulty will be ealily fon 10 lf of 
their taking the charatteriſic marks of the animal Kingdom 
from ſomething that was evidently common to bath, "Thus 
Buerhaave atempied 10 diſtinguith an animal from a vegets, 
ble, by the former having a mouth, which the latter has hot! 
but here, as the mouth of an animal is only the inſtrument by 
which nouriſhment is conveyed to its body, it is evident * 


this can be no eſſential diſtinction, becauſe vegetables allo 


require nouriſhrhent, and have inſtruments ffaper for con. 
1 «.1s the ſame, 4 
difference in the means can never be effential, The Hin 
the difference in an animal's having a gula, ſtomach, and in. 
teſtines, as is done by Dr. Tyſon, is as little to the purpoſe, 
The power of moving from one place to another, hath þ 
in moſt caſes, it is the obvious mark by which we diſtinguiſh 
an animal from 4 vegetable: but Lord | Broken hath given ſeve. 


ral very curious inſtances of the locomotive power of plants; 


ſome of which, as he ſays, would do honour to an animal.— 
Upon the ſlighteſt touch, the ſenſitive plant ſhrinks back 
and tolds up its leaves, ſimilar to a ſnail; which on the light. 
eſt touch retires within its hell. A new ſpecies of the ſenſitive 
plant hath been lately diſcovered. If a fly perch upon one 
of its flower-leaves, it clvſes inſtantly, and cruſhes the inſe& 
to death, There is not an article in botany more admirable 
than a contrivance, viſible in many plants, to take advantage 
of good weather, and to prote& themſelves againſt bad, They 
open and cloſe their flowers and leaves in different circum. 
ſlances: ſome cloſe before ſunſet, ſome after: ſome open to 
receive rain, ſume cloſe to avoid it. The petals of many 
flowers expand in the ſun; but contraft at night, or on the 
approach ol rain, Alter the ſeeds are fecundated, the petals 
no longer contract. All the trefoils way ſerve as a barometer 
to the huſbandman; they always con rutt their leaves on an 
. Some plants follow the fun, others turn 
from it. Many plants, on the ſun's 1ecefs, vary the poſition 
of their leaves, which is ſtyled the ſec; 4 plants, A — 
plant was lately diſcovered in Bengal. Its leaves are in con- 
tinual motion all day long; but when night approaches, they 
fall down from an erett poſture to reſt, 

„» A plant has a power of direfling its roots for procuring 
food, The red whortle-berry, « low evergreen plant, grows 
naturally on the tops of our higheſt hills, among ſtones and 
gravel, This ſhrub was platiterl in an edging to a rich border, 
under a Fruit-wall, In two or three years, it over-ran the al 
U deep-laid gravel-walk and ſeented to fly From the 

order, In which not a ſingle runner appeared, An effort (0 
come at food itt a bad fituattor, is extremely remarkable in the 
following inſtance, Amon the rulns of Newabbey, former 
a monaltery in Galloway, there grows on the top of « wall 4 
Hanes tres about £6 leet High. Strältened lor nouriſhment Inthat 
arten (twation, It ſeveral years ago direRted roots down the 
ide of the wall, till they reached the ground ten feet below! 
and now the nouriſhinent It afforded to thoſe roots durlag te 
thine of thelr deſcending le amply repaid, having every year 
nen that thme made vigarous ſhouts, From the top of tlie will 
jo the ſurface of the varth, theſe roots have not throw! out 4 

"gle fire but are now unlted In a Hingle root; 

Plants, when fort eil from thelr natural puſition, are en. 
dowed with 4 power jo tellyre themſelves. A hop-plant, 
im round lie, Alrobte its eviteſs Fram (oiith da well; 
us this fun does; Uniwi 0 and tie It In the oppoſite direc» 
ten! it cles, Leave it lese HH the Wrong 1 0% t rect» 
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anna in tele and ether inen 
0 4 in Plants, with th (hare of e wherewith fume 
af ke inferior Kinds of animals are endawed; we can (earce 
4 at alpribing the (uperiarity phe 2 thay ie, puke 
ing ſenſas ian aut Bf ine queſtion, Mulvles, tur inſtance, are 
hxed (0 ane place 84 mul} a4 plants are; nur hays they any 
wer of motion, beſides that 0 apening and ſhutting their 
hell and in this reſpett they have no Tuperiority aver the 
motion of the ſenſitive plant: nor doth their attion diſcover 
more ſagacity, or even ſo much, as the roots of the plane-tree 
mentioned by Lord Kames, | | 
Mr. Buffon, who ſeems to be deſirous of confounding the 
animal and vegetable kingdoms, denies ſenſation to be any 
ellential diftintion. '* Senſation (ſays he) more: eſſentially. 
chſtinguiſhes animals from vegetables; but ſenſation is a complex 
idea, and requires ſome explication, For if ſenſation implied 
no more than motion conſequent upon a ſtroke or an impulſe, 
the ſenſitive plant 1 is power. But if, by ſenſation, 
we mean the faculty of perceiving and comparing ideas, it is 
uncertain whether brute animals are endowed with it. If it 
ſhould be allowed to dogs, elephants, &c. whole actions ſeem 
to proceed from motives ſimilar to thoſe by which men are 
attuated, it muſt be denied to many ſpecies of animals, parti- 
cularly to thoſe which appear not to poſſeſs the faculty of pro» 
five motion. If the ſenſation of an oyſter, for example, 
iffered only in degree from that of a dog, why do we not aſ- 
cribe the ſame. ſenſation to 2— though in « degree 
fill interior? This diſtinttion, therefore, between the animal 
and Vegetable, is neither ſufficiently general nor determined, 
„ From this inveſtigation we are led to conclude, that 


there is no abſolute and eſſential diſtinQion between the ani- | 


mal and vegetable kingdoms; but that nature proceeds, by 
imperceptible degrees, from the molt pertett to the moſt im- 
perlett animal, and from that to the vegetables; and the freſh- 
water polypus may be regarded as the laſt of animals 
and the fel of plants.” It were to be wiſhed, that philoſo- 
would on ſome occaſions conſider, that a ſubſett may 
dark as well on account of their inability to ſee, as when 
it really affords no light, Our author boldly concludes, that 
there is no eſſential difference between a plant and an animal, 
becauſe we aſcribe ſenſation to an oyſter, and none to the ſen- 
ſuive plant; but we ought to remember, that though we can- 
not perceive a diſtinttion, it may nevertheleſs exiſt. Before 
Mr. Buffon, therefore, had concluded in this manner, he 
ought to have proved that ſume vegetables were endowed with 
nation. | 
lt is no doubt, however, as much inciimbent on thoſe who 
take the contrary fide of the queſtion, to prove that vegetables 
are not endowed With ſenſation, as it Was incumbent on Mr. 
Buffon to have proved that they are. But a little attention 
will ow us, that the difevlty here proceeds entirely from 
dur inability to ſee the principle of ſenſatlon. We perceive 
this principle In ourfelves, but no man can perceive it In ano- 
thet, Why then does every individual of mankind conclude 
that his neighbour has the ſame ſenſations with himſelt? It 
kan only be from — Every man N his neigh 
bour formed In a manner miller ts meli he acts in a find: 
lar manner on flmilar vecaſions, Kee, Jul lo It Is with brute 
animals. It is ne more douwbttul * they have ſenſations, 
than that we have thein ourſelves, If « man 1s wounded with 
« knife, for Inſtance, he expreſſes g ſenſe of pain, and endea- 
vours t6 avold a repetition of the jury W ound a dog in 
he lane manner; he Will ally exprofy 4 Tenſe of pain and; i! 
pou vifer ts rike him again; will ro ts eleape; hefure 
e {eels the rok, To cone luce here; that the att op uf the 
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ly Ailtintt and incammen- 


lite, thele 10 oO to be as perlett | 

er a4 any = things wecan poſſibly imagine. 
The puwer of vegetation, for inftance, is as perfett in an 
onian vr lock, as in 4 dog, an elephant, or a man; and yet, 


though you threaten à leck or an amian ever ſo much, it pays 


would do; nor, though you 
lroke. It is this principle of 
ſelf-preſeryation in all animals, which, being the moſt power- 


no regard tg your words, as a dog 


ful one in their nature, is generally taken, and with very good 
, reaſon, as the true characteriſtic ot, 


animal-life, This princi- 
ple is undoubtedly a conſequence of ſenſation; and as it is 
never obſerved to take place in vegetables, we have a right to 
lay that the foundation of it, namely ſenſation, belongs not 
to them, There is no animal, which makes any motion in 
conſequence of external impulſe where danger is threatened, 
but what puts itſelf in a poſture of defence; but no vegetable 
whatever does ſo, A muſcle, when it is touched, immediately 
ſhuts its ſhell; and as this attion puts it in a ſtate of defence, 
we conclude that it proceeded from the principle of ſelf- pre- 


ſexvat ion. When the ſenſitive plant contratis from a touch, it 


is no more in a ſtate of defence than before; for whatever 


would have deſtroyed it in its expanded ſtate, will alſo do it 


in its contratted ſtate. We conclude, therefore, that the mo- 
tion of the ſenſitive plant proceeds only from a certain pro- 
erty called by phyſicians irritability : and which, though our 
odies polleſs it in an eminent degree, is a characteriſtic nei- 
ther ot animal nor vegetable life, but belongs to us in common 


with brute matter. It is certain, that an electrified ſilk-thread 


ſhe ws a much greater variety of motions than any ſenſitive plant, 
If a bit of ſilk-thread is dropped on an elettritied metal-plate, 
it immediately eretts itſelf; ſpreads out the ſmall fibres like 
arms; and, it not detained, will fly off, It a finger is brought 
near it, the thread ſeems greedily to catch at it. If a candle 
approaches, it claps clole to the plate, as if afraid of it, 
y du we not conclude that the thread in this caſe is really 
afraid of the candle? For this plain reaſon, That its ſeemin 
flight is not to get away from the candle, but to get towards 
the eletirified metal; and, if allowed to remain there, will ſuf« 
fer itfelf to be burnt without offering to ſtir.—The ſenſitive 
plant, in like manner, after it has contratled, will ſuffer itſelf 
@ be cut in pieces, without making the leaſt effort to eſcape, 
The caſe is not ſo with the meaneſſ animal. An hedge-hog, 
when alarmed, draws its body together, and expands its pric= 
kles, thereby putting itlell in a ＋ of defence, Throw it 
into water ald the (ame principle of ſelf-preſervation prompts 
it to A its body aud (Witi, A ſhall, when touched, Will 
draws \tfelf into its (hell 4 but If a little quicklime is ſprinkled 
upon it, lo that its ſhell is no longer a place of (afety, It le 
thrown Into agonies, and endeavours to avall telt uf its loco. 
motive power in order to * the danger. In muſcles and 
6y ters, Indeed, we cannot oblerve this privelple uf felt pres 
ſervation lo (rongly, as nature has deprived them of the 
power vf progreſſive motion | but, as we vblerve them cons 
antly to uſe the means Which nature has given them lor ſelf 
N n, we tan have no realon % tk that they are dos 
lliyie of that principle upon whieh It 1s founded, 
ut there 1s no negd of arguments drawn from the Infor 
ereation. We ourſelves are polſeſled buth of the animal an 
vegetable life; and certainly mul 1. wliether * } n 
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ment of the fibres, not on they were animated, but they 
will diſpoſe of themſelves ſeemingly with a degree of wiſdom 
far ſuperior to what we have ani idea of; yet this is done 
without our having the leaſt knowledge either how it is done, 
or of its being done at all, We have therefore in ourſelves a 
demonſtration, that vegetable life acts without knowing what 
it does: and if vegetables are ignorant of their moſt ſagacious 
actions, why ſhould we ſuſpeft that they have a ſenſation, let 
it be ever ſo obſcure, of any of their inferior ones, ſuch as 
contrafting from a touch, turning towards the ſun, or advanc- 
* meet a pole? joins 
hus we may eaſily give Mr. Buffon a reafon why we gf. 
eribe ſenſation to an oyſter, and none to à vegetable; namely, 
becauſe we perceive the vegetable do nothing but what is alſo 
erformed in our own bodies, without our * the leuſt 
enſation of it; whereas an oyller puts itſelf in a defenſive poſ - 
ture on the approach of danger: and this being an action fimi- 
lar to our own upon a like occaſion, we cotichide that it pro- 
ceeds from the ſame principle of ſenſation. Here it may alſo 
be obſerved, that though the inferivr animals are deficient'in' 
the number, they are by no means ſo in the acuteneſs of their 
ſenſations; on the contrary, though a muſcle or an oyſter is 
provent endowed with no other ſenſe than that of feeling, yet 
his ſenſe is ſo exquiſite, that it will contratt upon the ſlighteſt 
touch, ſuch as we would be altogether inſenſible of, 

As to that power of contrattility, of irritability, which is 
oblerved in ſome plants; our follds have it, when deprived 
both of vegetable and animal life: for a miſcle, cnt out of u 
living body, will continue to conttatt, if it is irritated by 
pricking it, after It has neither ſenſation or vegetation, 

A very good moral reaſon may alſo be adduced why we do 
not believe vegetables te be endowed with ſenſation. Had 
they been ſo, we muſt uppers them to ſuffer pain when th 

autre cut of 4 and, if ſo, what an unhappy Nate mu 
rf be it, who have not the leaſt power to avoid the Injuries 
dai N offered them ? In fakt, the goodneſs of the Deity is very 
conſpicuous in not giving to vegetables the ſame ſenſatlons us 
10 animale; and, us he hath given them no means of defence, 
though we had not been told it by himfelf, we might have 
known that he gave them for food to animals; and, in this caſe, 
to have endowed them with ſenſation would have heen « piece 
of ervelty, Though animals without number prey pon one 
wother, yet all of tem have ſome means of defences | (rom 
whenee we may juſtly conclide, that their mutual 'deflruftion 
war not an original appointment of the Creator, but what he 
ſoreſaw would happen in 4 courſe of time, and whieh he 
therefore gave every one of them ſome means of guardin 
againſt, It may no doubt be here objeRed, that the givin 
ſome means of ſelf-defence to every animal cannot be roc“ 
koned a ſufficient our that it was not the original deſign of 
the Creator that they ſhould be deſtroyed, ſee 1 theſe meany 
are not always effettual for their preſervation. "This ohjettion, 
however, cannot be completely obvisted without u ſolution ol 
the queſtion concerning the origin of evil among the works of 
i por fett ſy * Being, Rut whatever difficulty there may be 
n ſolving this — it is certain, that us ſome means of 
ſelf-defence is given to every animal, it has been the original 
I of the Creator, that in all caſes one ſpecies of animals 
ſhould not be deſtroyed at the pleaſure of any other ſpecies; 
and as no means of ſelf-defence is given to any vegetable, it is 
plain that they have been deſtined for a prey to every ſpecies 
of animals that had acceſs to them, Philoſophers have inſiſt 
ed much on the neceſlity of one animal's devouring another, 
that there might be room ſufficient, for all but this, fo far 
from being a ſyſtem worthy of the Divine wiſdom, ſeems to us 
to be a refſeftion upon it, as if the Author of nature could not 
have found means to 2 the life of one part of his crea» 
tures, without the deſtruttion and miſery of the reſt, 
Naturaliſts mention a certain power, totally different from 
that of attrattion or repulſion, by which the food of a plant, 
after it was attrafted or otherwiſe brought to it, was aſſimilated 
to its ſubſtance, For further particulars concerning this ſub- 
— ſee the Syſtem of ARC U LTUR, Section II. under the 
head Foop or PLANTS. This power, diſtinguiſhed by the 
name of /ran/mutation, belongs in à more eminent degree to 
animals. The alimentary ſubſtance is changed into two kinds 
of matter. (1.) An excrementitious one, which paſſes off 
through the inteſtines; and (a.) A fluid, which is the dire 
pabulum of the animal, Different ſubſtances, however, are 
not equally changeable by this proceſs. The human ſtomach 
is not capable of acting upon = animal ſubſtance till it has loſt 
its vital principle: the homar s of ſome animals cannot act 
upon creatures of their own ſpecies: ſome have an apparatus for 
grinding their food after it is ſwallowetl, &c. and there are 
no animals but what are ſubjeR to death by taking certain ſuh- 
ſtances into their ſtomach. Some ſubſtances alſo, though they 
reſiſt the action of the ſtomach, and paſs unchanged into the 
ſyſtem, produce no bad effetts, Thus, madder will turn the 
bones of animals red; rhabarb will communicate its purgative 
nature to the milk, and its deep yellow colour to the urine! 


ANI 


without our knowledge of the manner how; and not on! [7 
but while we are abſolutely unconſcious of their being do 4 
we can have no reaſon to —_— that the animal life, pro ws 
ſo called, is at all connected with them, any farther * y 
— are at preſent the means of preſerving the creature alive, 
and making the connection betwixt the principle of life — 
this viſible ereation. | | 
The animal kingdom, among naturaliſts, forms the firſt cf 
the three diviſions in Natural Hiſtory, called Zoology ; the ſe 
cond being called Botany, or the vegetable kingdom ; and the 
third Mineralogy,'or the mineral kingdom. The animal kin 
dom is divided into ſix claſſes, viz. 1. Mammalia, 3. Orniths. 
logy, g, Ichthyology, 4. Entomology, g. Amphibiology, 6 
Vermeology, The reſpettive claſſes compriſe fuch a number 
of animals, that few naturaliſts are acquainted with the whole 
of the ſix ollſſes; contenting themſelves, generally, with , 
minute inveſtigation of one but of the (ix; for which reaſon 
the animal kingdom is divided into the above fix ſyſtems, which 
the reader, by referring to in this work, will find an enume. 
ration of all the orders and genera that belong to each ſyſtem ; 
and us the genera are enumerated in the {yſterty it will ſerve uy 
an index to thoſe' parts of the alphabet, where he will Had 
a deſcription of every animal belonging to each genus. 
For the claſſification of the fevers] animals which compoſe 
this extenſive kingdom of nature; with the reſpettive charac, 
ters of each claſs, ſee the article Z00LUAY und for curious 
remarks and obſervations on the animal kingdom in general, re. 
ſpetting propagation, preſervation, uſe, &, ſee the Treatle 
rn — IV. throu _ 
NIMAL, uled adjJectively, denotes any thing belonging ts 
or partaking of, the nature las, Thus, 1 Alkane 
thoſe that are peculiar to animals; ſuch are ſenſation and mul. 
cular motion, 
' . ANIMALS conſiſt of ſolids, of firm parts, as fleſh; bones, 
membranes, Kc. and fluids, as blood, &. Of an intermediate 
Kind, may perhaps be reckoned fat, &. The ſolids are mere 
earth, bound together by ſome oily humour, and accordingly 
they are redueible by fire Into ſuch earth again; Thus a bone, 
being perfectly purged of all its moiſture - ealcination, | 
found u mere earth, which the leaſt force will erumble into 
duſt, for want of the natural glutent yet the ſame bone, by 
——— it in water or oll, becomes firm and frong again; 
and more fo in of) than In water, And thus evupely are male 
of animal earth, which will ſuſtain the utmoſt effect of fre, 
The fluid parts of animals are the eruder as they ate leſs diſtant 
from the festes, and abſorbent veſſels. Thus chyle de little 
elſe but a vegetable julvet but in lis Farther: progreſs, It gra- 
Aually lays alide its vegetable charafiers, tIT] after s number of 
eireniations jt becomes « perfeRt animal julve under the deng- 
mination of blood, from whence the humours are all derived, 
Animal ſubſtances have been diſtinguiſhed from thoſe of vege- 
tables by two cireumſtancest the firſt, that when burnt they 
are found perfectly infipid ; all animal ſalts being volatile, and 
flying off with heat i the contrary of which is found in vegeta- 
bles, which conſtantly retain ſome fixec ſalt in all their aſhes, 
The feeond;that no pure acid is contained in any animal juice; 
nor can any acid ſalt be extrafted from the ſame; the contrary 
of whieh is found in all vegetables, See Ach. 
ANIMAL+Flower, in vermoology, « name given to ſeveral 
{peciey of animals belonging to the genus of attinia, They 
have likewiſe heen diſtinguiſhed by the names of / He marina, 
or /ea-nettle, from their ſuppoſed property of naa and 
[ea-anemone, from their claws or tentacles being diſpoſed in 
regular circles, and tinged with a variety of bright lively co, 
lours, reſembling the petals of ſome of our moſt beautiful 
flowers, As to one ſpecies, particularly mentioned by Abbe 
Diequemarre, (Phil, Tranſ. for 177g, art. 95.) the pureſt white, 
carmine, and ultramarine, are ſaid to be ſcarce ſufhcient to ex» 
por their brilliancy, The bodies of ſome of them are hemi- 
herical, of others cylindrical, and of others ſhaped like a fig. 
Their ſubſtance likewiſe differs; ſome are ſtiff and gelatinous, 
others fleſhy and muſcular; but all of them are capable of al- 
tering their figure when they extend their bodies and claws in 
ſearch of food. They are found in many of the rocky coalts 
of the Weſt India iſlands, and likewiſe on ſome parts of the 
coaſt of England, 
They have only one opening, which is in the centre of the 
— part of the animal; round this are placed rows © 
flethy claws; this opening is the mouth of the animal, and is 
capable of great extenſion, The animals themſelves, though 
exceedingly yoracious, will bear long faſting. They ms 
reſerved alive a whole year, or perhaps longer, in a vellel of 
ea-water, without any viſible food ; — when food is pre- 
ſented, one of them will ſucceſſively devour two muſcles in 
their ſhells, or even ſwallow a whole crab as large as a hen! 
egg. In a day or two the crab-ſhell is voided at the mouth, 
perfectly cleared of all the meat. The muſcle-ſhells are like. 
wiſe diſcharged whole, with the two ſhells joined together, 
but entirely empty, ſo that not the leaſt particle of fiſh is to be 
perceived on opening them. An anemone of one ſpecies wil 
even ſwallow an individual of another ſpecies; but, after fe. 


All theſe changes, however, ſeem to belong to the vegetative 
part of our ſyſtem : for as every 4 U We are: policing 


taining it ten or twelve hours, will throw it up alive —_— 


s 


ANI 


Through this opening alſo it produces its young ones 
jured. already urniſhe with little claws, which, as ſoon as 
alive, x themſelves, they _ to extend in ſearch of food. 

6 « of the extremities of the ſea-anemone reſembles, as we 

+ ſaid the outward leaves of that flower j while its limbs 
ny "like the ſhag or inner part of it, By the other ex- 
fixes itſelf, as by a ſucker, to the rocks or ſtones ly- 
; in the ſand; but it is not totally deprived of the power of pro- 
7 live motion, as it can ſhift its ſituation, though vgry flowly, 
Ly {MAL iris are a fine ſubtle juice or humour in animal 
bodies; ſuppoſed by many to be the great inſtrument of muſcu- 
Jar motion, ſenſation, Kc. The ancients diſtinguiſhed ſpirits 
— three kinds, viz. animal, vital, and vegetative! but the 
— have reduced them to one ſort, viz. animal; about 
the nature of which, and the matter whence they are formed, 
rent diſputes have ariſen among anatomiſts, though their very 
exiſtence has never been fairly proved, In the Hiſtory of the 
Royal Academy of Sciences at Paris, an. 1759, there is an in- 

v1110u8 memoir on this ſubjett by M. Bertin, He undertakes 
5 rove that the nervous fluid, or animal ſpirits, circulate; 
that if they depart from the brain, they return to it by the 
nerves, In ſhort, he propoſes to form the courſe of this fluid 
into a ſyſtem of circulation, leſs demonſtrable, indeed, to the 
ſenſes ; that of the circulation of the blood, but in other 
telpetta, grounded on equally ſolid reaſons, As it is hard to 
define what could never yet be brought under the n of 
bur ſenſes, all that we ſhall here offer concerning them, is, that 
they muſt needs be extremely ſubtile bodies, which eſcape all 
manner of examination by the ſenſes, though ever ſo well al- 
filled; and pervade the trabts of the nerves, which yet have no 
diſcovery of cavity or perforation z not could ever by any ex- 

ment be collekled yet ate conſtantly moving in vaſt quan- 
ities, as they muſt of neceſlity be, to perform all thoſe mighty 
bperations 2 aſcribed to them. However the * 
bf the opinion claims ſome reverence. By the help of theſe 
fyirits we are furniſhed with a vaſt number of precarious ſulu- 
tions of great phenomena 4 und without them we muſt leave a 
real chin in the philoſophical "my of animal — but 
alter all, the phenomena that would In this eaſe be unexplained, 
are, it may be, to us Inexplicable, They are ſuppoſed to be fe+ 

ed In the brain, from the ſubtileſt parts of the bloody; and 
— carried, by the —_ to al] parts of the body, for the 
performance of all animal and vital functions, Seo the dy lem 
vf ANATOMY, Part V. Sekt, II. and Plate X11, 

ANIMALCULE, in general, ſignifies a little animal; and 
thus the term, might be applied to every animal which is confl- 
derably Inferior in e tu ourſelves, It hath been cuſtomary, 
however, to diſtinguiſh by the name of animalculet only Tuch 
animals as are of 4 füge fo diminutive, that their true figure 
tannot be diſcerned without the aſliſlance of glailesj; and 
more eſpecially It Is applied to ſuch as are altogether inviſible 
to the naked eye, and cannot even be perceived to exiſt but by 
the aſſiſtance of microſcopes, 

By the help of magnilyin glaſſes, we are brought into a kind 
of new nf and numberleſs animals are diſcovered, which 
from their minuteneſy muſt otherwiſe for ever have eſcaped our 
obſervation ; and how many kinds of theſe inviſibles there may 
be, is fill unknown as they are diſcerned of all ſizes, from 
thoſe which are barely inviſible to the naked eye, to ſuch as 
reſiſt the ation of the microſcope, as the fixed lars do that of 
the teleſcope, and with the belt magnifiers hitherto invented 
appear only as ſo many moving points, 

he ſmalleſt living creatures our inſtruments can ſhow are 
thoſe that inhabit the waters: for though poſlibly animalcules 
equally minute, or perhaps more ſo, may fly in the air, or 
creep upon the earth, it is ſcarce poſſible to bring ſuch under 
our examination but water being tranſparent, and confining 
the creatures in jt, we are able, by applying a drop of it to our 
glaſſes, to diſcover, to a certain degree of [mallneſs, all that it 
contains, For a deſcription of the moſt curious of theſe ani- 
malcules, extrałted from the accounts of the moſt accurate 
microſcopical obſervers, ſee the Article MicrRqscoric Os- 
JECTS, For repreſentation, ſee Plate I. and II. 

ANIMATE, AN1MATED, ſomething endued with life, or 
a living ſoul, In mechanics, animate power is uſed to denote 
«man or brute; in contradiſtinftion to inanimate power, as 
ſprings, weights, &c, Naturaliſts and philoſophers vary ex- 
tremely in Wen the characters, ſubjetts, and ſpecies of 
animate bodies, Some include ſtocks and ſtones in this rank; 
others exclude brutes themſelves. Some of the philoſophers 
have held all nature to be animated; that the ſun, the earth, the 
planets, rivers, trees, tones, &. are ſo many animals; others, 
that the whole ſyſtem is only one huge animal, informed with 
a foul, or antma mundi. Plato, in Timæo. Morhoff. Polyh. 

lil, lib, ii. p. i, cap. 11. 

ANIMATED is alfo uſed to denote a thing impregnated with 
vermin or animalcules, In this ſenſe the whole earth may ſeem 
io be animated; ſince in every part of it we meet wich an infi- 
nite number of animals, either viſible or inviſible: they are 
ound in air, water, earth, plants, and even in the hardeſt ſtones 
and there is perhaps no animal known, which does not breed 
numbers of others in the different parts of its body, 
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ANIMATION ſigttifies the informing an animal body wit 
a ſoul, The different hypotheſes of phyſicians and puiloſo- 
phers, concerning the time of animation, have had their intlus 
ence on the penal laws made againſt artificial abortions; it hav- 
ing been made capital to procure miſcarriage in the one ſtate, 
while in the other it was only deemed a venial crime. The em- 
peror Charles V. by a conll 
matter on another footing; inſtead of the diſtinction of an ani- 
mated and unanimated faztus, he introduced that of « vital and 
non-vital fartus, as a thing of more obvious and ealy decilion, 
and not depending on ny yſtem either of creation, traduttion, 
or infuſion. Accordingly a fetus is ſaid, in « legal ſenſe, to be 
animated, when it is perceived to ſtir in the womb, which uſu« 
ally „N about the middle of the term ot gellation, 
_ ANISE-SEED, « medicinal ſeed, produced by un umbel- 
liferous plant of the ſame name, common in ſome gardens, 
The outer thin ſkin of the ſeeds of this plant contains an ellen- 
tial oil; and the kernel itſelf contains un inodorous expreſlible 
vil, It can only operate as mere reſinous ſubllance, and may 
therefore be, not improperly, ſupplied by cheaper relins The 
— is a ſpecies of pimpinelſa, or burnet /axi/rage, It is u 
mall tender plant, producing one talk,” ſeldom ariling above 
two feet high, It Howers and ſeeds.in July, the root dying 
every year alter it has yielded ſeed, It is cultivated in Gere 
many but the beſt ſeed, which is a ſmaller ſort, comes from 
Spain, The ſeed only is uſed, being one of the four greater 
hot ſeeds. Anj/e-/eed is carminative, expelling wind out of 
the Romach and buwels both given at the mouth and in clyl- 
ters, It is frequently put into children's vietuals for the gripes 
and wind. It is very uſeful againſt cold affections of the lungs, 
my vf breathing, and aſthma, Some commend it much 
to be taken frequent iy by nurſes to increaſe their milk, It is 
often uſed us a correttor of the ſtronger purgative medicines, 
The oil diſtilled from the ſeed is uſed for the ſame purpoſes y 
and is often applied outwardly in carminative and anvdyne lis 
niments} Jan for the pleuriſy, and other pains in the (ide, 

ANNALS, in matters of literature, u fpecles of hiſtory 
which relates events in the chronological order wherein they 
happened, They differ from * lſlory in this, that annals 
are but a bare relation of what palles every year, #4 4 journal 
is of what paſſes uy day | whereas hiſtory relates not only 
the tranſattions themſelves, but allo the eauſes, motives, and 
ſprings of «tions. Annals require nothing but brevity 4 hiſs 
tory demands ornament, Cicero informs us of the origin of 
annals, To preſerve the — of events, the Pee 

d, Tays he, wrote what palled each year, and expoled 
It on tables in his own houſe, where every one was at liberty 
to read i this they called annales maxim; and hence the writers 
who Imitated this ſimple method uf narrating fatts were called 


analifts, 
Ak EALING, by the workmen called nealing, is partieu- 
larly uſed in making glaſs1 it conſiſts in placing the hott vs, &. 
whilſt hot, in « kind of oven or furnace, where they are ſut- 
tered to cool gradually they would otherwiſe be too brittle 
for uſe, Metals are rendered hard and brittle by hammering 
they are therefore made red hot, in order to recover their mal. 
leability and this is called nealing. 

The ference between unannealed and annealed glaſs, with 
reſpett to britilenels, is ay remarkable, When an unan« 
nealed glaſs-vellel is broken, it often flies into a ſmall powder, 
with à violence ſeemingly very unproportioned to the ſtroke 
it has received, In general, it is in greater danger of break - 
ing from a very ſlight ſtroke than from one of ſome conſiderable 
force. One of thole vellels will often reſiſt the effetts of a 
piſtol-bullet dropt into it from the height of two or three feet 

et a grain of ſand falling into it, will make it burſt into ſmal 

ragments. This takes place ſometimes immediately on drop- 
ping the ſand into it: but often the veſſel will ſtand tor ſeveral 
minutes after, ſeemingly ſecure; and then, without any new 
injury, it will fly to pieces, If the veſſel be very thin, it does 
not break in this manner, but ſeems to poſſeſs all the proper- 
ties of annealed glaſs, hh | 

The fame phenomena are ſtill more Arikingly ſeen in glaſs 
drops or tears, They are globular at one end and taper to 
a ſmall tail at the other. They are the drops which fall from 
the melted maſs of glaſs on the rods on which the bottles are 
made. They drop into the tubs of water which are uſed in the- 
work; the greater part of them burſt immediately in the water, 
When thoſe that remain entire are examined, they diſcover 
all the properties of unannealed glaſs in the highelt degree, 
They will bear a ſmart ſtroke on the thick end without break - 
ing ; but if the ſmall tail be broken, they burſt into ſmall pow. 
der with a loud exploſion, They appear to burſt with more 
violence, and the powder is ſmaller in an exhauſted receiver 
chan in the open air. When they are annealed, they loſe 
thoſe properties. f . ; 

By the proceſs of nm—_— the glaſs is kept for ſome time 
in a tate approaching to fluidity z. the heat increaſes the bulk 
of the eryllallized part, and renders it ſg ſoft, that the inter- 


nal parts have the opportunity of expanding and forming 
A ſimilag 


itution publiſhed in 1538, put the, 


| 


fy is now uſed for rendering kettles and other 
veſſels of caſt-iron leſs brittle: of it the ſame explanation may 


be given, The greater number of metals diminiſh in bulk when 
they paſy from à fluid to u ſolid ſtate ] iron, on the contrary, 


A fimilar 


ox andy, 

hen caſt-iron is broken, it has the appearance of bein 
compoſed of grain; _—__ or bar iron appears to conſiſt © 
plates, Forged iron has long been procured, by placing a maſ] 
of caſt-jron under large hammers, and — it under 
lent and repented compreſſion. A proceſs w uſed for 
converting caſt-iron into forged, by heat alþne, The cuſt- 
iron is placed in an ajr-furnace, and kept fop ſeveral hours in 
a degree of heut, by which it js brought pet to u fluid ſlate, 
It is then allowed to cool gradually, and s found to be con- 
veried into forged-iron, This proceſs is condutted under u pa- 
tent; although, if Reaumur's experiments upon caſt-iron be 
gonſulted, it will appear not to be u new . 

By theſe experiments, it is aſcertained, that if caſt-iron be 
expoſed for any length of time to a heat conſiderably below its 
melting point, the texture and properties are not changed! 
but if it be kept in u heat near the melting point, the furface 
ſoon becomes lamellatet like forged-iron ; and the lamellated 
ſtrufture extends farther into the maſs in proportion to the 
length of time in which it is expoſed to that degree of heat, 
When it is continued for a ſufficient time, and then allowed 


to cool gradually, it is found to poſſeſs the lamellated ſtrue - 


ture throughout, 

Caſt-iron, then, is brittle, becauſe it has not had the op- 
- portunity of cryſtallizing regularly, When it is expoſed to 

cold while fluid, the ſurface becoming ſolid, prevents the in- 
ner parts from expanding and arranging themſelves into regu- 
lar cryſtals, When cuſt-iron is brought neur to the melting 
point, and continued for u ſufficient length of time in that de- 

ree of heat, the particles have tho opportunity of arrangin 

themſelves into that form of cryſtals by which forged-iron 1s 
diſtinguiſhed, and by which it poſſeſſes coheſion and all its 
properties. 

here appears, therefore, to be no other eſſential difference 
between forged and caſt iron, except what ariſes from the 
1 Caſt-iron is indeed often not ſufficiently pu- 
rified from other ſubſtances which are mixed with the calx, 
It appears alſo to contain a conſiderable quantity of calx unre- 
duced; for during the proceſs for converting it into forged 
iron by heat alone, a pale flame riſes from the metal till near 
- the end of the proceſs. This is owing to fixed air which the 
heat forces off lrom the calx, The expulſion of this air re- 
duces the calx, and thereby frees the metal from that injuri- 
ous mixture. 

That this explanation of the annealing of iron is probable, 
appears alſo from the well-known fatt of forged-iron being in- 
comparably more difficult of fuſion than caſt-iron, A piece 
of torged-iron requires a very violent heat tomelt it; but when 
it is reduced to a ſmall powder, it melts in a much lower de- 

ree of heat, Iron diminiſhes in bulk when it paſſes into a 

vid ate, while moſt other metals increaſe in volume. The 
expanſion which heat oceafions in bringing them to their melt. 
ing-point, will be favourable to their fluidity, by gradual] 
bringing the particles to the ſame Nate of ſeparation in whic 
they are when the maſs is uid; but the expanſion of iron by 
heat removes it farther from that ſlate, and keepsit in the (tate 
which is favourable to the continuance of it In a cryſtallized 
form. It will not melt till the heat expand it ſo much that 
the coheſion of cryſtallization be overcome, When it Is re- 
duced to a minute powder before It be oy to the heat, it 
melts founer, The cryſtals * been deſtroyed, that cohe: 
gon res no effett in preventing It from paſſing into a ſtate of 

WIAIKY: 

Upon the fame prinelples may be explained the almoſt pe- 
eullar property of welding your ed by Iron, and the conver- 
{lon 6 forged Iron into feel, | 

ANNIHILATION, the att of redueing any created being 
Into nothing. Chriſtians, Heathens, Jews, Siameſe, Perfians, 
divines, philofophers, Kc, have thelf peculiar ſyſtems, fen- 
timents, conjettures, not to fay dreams, concerning annihl- 
lation; and we find great diſputes among them about the 
reality, the poſſibility, the means, meaſures, prevention, 
ends, &e, of annihilation, We ſhall therefore ſubjoin the fol- 
lowing opinions, ſubmitting their propriety to the judgement 
of our readers, * 

The firſt notions af the produttion of a thing from, or reduc- 
tion of it to, nothing, Dr. Burnet ſhows, aroſe from the 
Chriſtian theology; the words creation and annihilation, in 
the ſenſe now given to them, having been equally unknown to 
the Hebrews, the Greeks, and the Latins. 

The ancient philoſophers in effett denied all annihilation as 
well as creation, reſolving all the changes in the world into 
new modifications, without ſuppoſing the production of any 
thing new, or deſtruction of the old. By daily experience, 
they ſaw compounds diſſolved; and that in their diſſolution 
nothing periſhed but their union or connection of parts; when 
in death, the body and ſoul were ſeparated, the man they held 
wat gone; but that the ſpirit remained in its original the great 


p. 224, &c..qr Neumann's Works, p. 433, &c. 
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ſoul of the world, and the body in its earth 
—— 5 —— again wrought 4 nature hen . 
; ntered new Nuts | | y 
to the 1 AAA "g which had no relain 
erſlan bramins hold, that after a certain 
o_ conſiſting of 71 joogs, God not only annie | 
whole univerſe, but every thing elſe, angels, (6111s Mn 
and all, by which he returns to the ſame ſtate he was {41 * 
the creation; but thut, having breathed a while, he * 
work again, and a new creation uriſes, to ſubſi{} | * 
more, and then to be annihilated in its turn, Thus the 100 
there have been almoſt an infinite number of worlds; * — 
many Jog are elapſed ſince the laſt creation, they eann; — 
— y 4 Lang = an nes woes 1 the Nanſcript — 
wage in 1670, the world is 10 5 : 
old from, the laſt cremlon wen $1990.71 year 
he Siameſe heaven is exattly the hell of ſome Soc! 
and other Chriſtian writers whe ſhocked with of nz 
roſpett of eternal torments, have taken refuge in the 191 Ns 
of annihilation, This ſyſtem ſeems countenanced by gl 
ture; for that the words death, deſiruttion, and 2 : 
whereby the puniſhment of the wicked is moſt 2. * 
preſſed in Seripture, do moſt pony import annihilation — 
an utter end of being, To this Tillotſon anſwers, that theſ 
words, as well as thoſe correſponding to them in other — 
guages, are often uſed, both in Scripture and other mn 
tings, to ſignify a ſtate of great miſery and ſuffering, wit) — 
the utter extinttion of the miſerable, Thus God is often oy 
in Scripture to bring de/frudton on u nation, when he ſend 
judgements upon them, but without exterminating or making 
an end of them. 80, in other languages, it is frequent 0 
periſhing, to expreſs a perſon's being made miſerable; as in tha 
nown paſſage in Tiberius's letter to the Roman ſenate; li 
me dit, deaque omnes, pejus perdant, quam hodie prrive ms fall. 
As to the word death, a ſtate of miſery which is as bad or worſe 
than denth, may properly enough be called by that name; and 
_ * gm 2 mane men after the day of judgement 
N | 
hath ws | 0 a ations frequently called the /ccond 
ome Chriſtian writers allow a long time of the m 
torments of ſinners; and alter that pole that Ir 
an utter end of their being. Of this opinion Irenzwus appears 
to have been: who, according to M. du Pin, taught that thy 
ſouls, at leaſt of the wicked, would not ſubſift eternally; but 
that, after havin * their torments for a certain pe 
riod, they would at laſt ceaſe to be at all, But Tillemont 
Petit, Didier, and others, endeavour to defend Irenwus from 
this imputation, as being too favourable to the wicked, 

It has been much diſputed among divines, whether, at the 
conſummation of all things, this ear is to be annihilated, or 
2 purified, and fitted for the habitation of ſome new order 
of beings. Gerard in his Common Places, and Hakewil in 
his Apo ogy contend — for a total abolition or annihi. 
lation, Ray, Calmet, and others think the ſyſtem of renova- 
tion or reſtitution more probable, and more conſonant to Serip. 
ture, reaſon, wp har. my The fathers who have treated on 
the queſtion are divided; ſome holding that the univerſe (hall 
not be annihilated, but only its external face changed; vthers 
aſſerting, that the ſubſtance of it ſhall be deſtroyed, 

According to ſome writers 'Exiſtence is a ſtate of violence! 
all things are continually endeavouring to return to their pri- 
mitive nothing it requires no power at allt it will do {tlelf; 
nay, what is more, it requires an infinite power to prevent it, 

Many authors conſider profrvetion ad a continual reprodue: 
tion of a thing, which, ſubſiſting no longer of itſelf, would 
every moment return into ang. Gallend! on the contrary 
aſſerts, that the world may indeed be annihilated by the lame 
power which firſt ereated it, but that to continue It there le ng 
occaſion log ony power of prelervation. 

NOTTO, in commeree, a kind of red dye, brought 
from the Weſt Indies. This is otherwife denominated aue 
and attole, It Is procured from a red flower, produced by 4 
ſhrub, which grows ſeven er eight feet high, This flower 
— thrown into tubs and elfterns, for the purpoſe, is treated 
mueh after the manner of indigo; and the red maſs is extratted 
by this infufion and fermentation from the pellicles of the tree, 

The annotto is now only propured by the Spaniards, The 
Engliſh had formerly a manulatture at 8, Angelo,now ruined, 

he drug is prefered by the dyers to indigo, and fold one 
fourth dearer, The double Glouceſter cheeſe is coloured with 
this dye, not with marygolds, To water it gives only a pale 
browniſh yellow colour, and is very little foluble in that liquid, 
It readily diſſolves in ſpirit of wine, and gives a bright orange 
colour; hence it is uſeful as an ingredient in varniſhes and 
lacquers. Wool and filk boiled in a ſolution of it, by alka- 
line ſalts in water, acquire a deep, but not a durable orange 
dye; for though it is not — by alum or acids, it is dil- 
charged by ſoaps, and deſtroyed by expoſure to the air, It is 
ſaid to be an antidote to the poiſonous juice of manihot, or 
caſſada. See more of this artificial preparation, and the man- 
ner of making it, in Dr. Lewis's Commercium Phil. Techn. 


A NEW 


A NEW SYSTEM of ANNUITIES. 


HEN « ſum of money is to be pald annually to any 
rfon for « term of years, or for life, It is called an 
Annuity, The differences between a rent and an Annuity, in 
— are, it, That every rent is conſidered as arifing from, and 
in ou of the land ; but an Annuity __ only the granter 
* ble leirs that have aſſets by deſcent ; vdly, That for the re- 
ko of «n annulty, no ation les, hut only the writ of an- 
5 it gan the granter, his heirs, or ſucceſſors; but of rent, 
the hams abtions lie ns do of land: and gdly, That an annulty 
iy nover taken for aſſets, becuuſe it is no freehold in law, nor 
an be put in execution upon u ſtatute merchant, ſtatute ſtaple, 
5 legit, 84 & rent may be, It is however frequently ſo or- 
Jered that payments of this ſort, are to be made quarterly, or 
hall yourly, in which caſes there ſeems ſome degree of impro-» 
riety in the term N for the expreſſion, * a Quarterly 
Annuity,” ie certainly s oleciſm, 
The calculation or dottrine of Annuities is diſtinguiſhed into 
two parts; namely, Annuities certain, and Annuities contin» 
ent; the former comniencing and expiring with ſome given 
term of years the latter either commencing or expiring on 
the deceaſe of Le erſon or perſons concerned, or being de- 
dent on ſuch perſon or perſons ſurviving a certain age, &c. 
e (hall treat of them both in their diſtin order. 


CHAP. I. ANNUITIES CERTAIN, 
PROBLEM 1. To find what an annuity unpaid for a given 


term of years amounts to at a given rate of intereſt, 

ReMAnk., When it is areal caſe that an annuity has aftu- 
ally been unpaid for a certain number of years, the perſon en- 
titled thereto cannot legally demand more than the amount at 
ſimple intereſt ; to find which, obſerve this rule. 

Let the rate of intereſt for 1], the annuity, and the time, be 
multiplied together, and let | this product be multiplied by the 
time, leſs 1, ſo will the reſult be the intereſt depending, to 
which add the produtt of the annuity by the time, and the ſum 
will be the amount, 

N. B. In this rule the time is ſuppoſed to be complete years, 
If the time, however, in any caſe conſiſts of years and parts of 
a year, the amount for whole years muſt be calculated accor- 
ding to this method, and a — —— part of the annuity, 
according to the rule of three (allowing diſcount) mult be taken 
for the remainder, 

ExAaMy., What will an annuity of gol. amount to at the 
end of eight years, at the rate of g per cent. per annum, ſimple 
intereſt, Here, intereſt being at 3 per cent, the rate for 11, 
is .053 and . og & zox8=20; and the half thereof, 10, multi. 
plied by 81 (7) ol. the intereſt; towhich add go x 8, (400) 
and the ſum 18.470; the amount — ; 

NB. Compound intereſt being wholly unequitable, it is never 
admitted, neither indeed ought it to be in annuity- calculations, 
except in caſes ſimilar to the above, where the legiſlature for 
certain reaſuns has ſo appointed it. 

SCHOLLUM: If the payments are half yearly, or quarterly 
then, in applying the above rule, the double or quadruple of 
the time muſt be uſed in lieu of the time, and the quarterly or 
half yearly payment, muſt be uſed inſtead of the — 

PROBLEM II. The ſame caſe given as above to find the 
amount at compound intereſt; 

Rvts, Multiply the amount of 11, for one year, as often 
into {(ſelf as there are years, leſs 1 or which is the ſame, raiſe 
it to the power whoſe index is equal to the number ol youre! 
from the reſult ſubtratt 1, and divide the remainder by the in- 
tereſt of 1. for @ year 4 then multiply the quotient by the an⸗ 
nulty, and the produtt will be the amount required, 

EXAMP, What is the amount of an annulty of gol. for 
flee years, at 3 per cent, compound intereſt, Here the amount 
of i; for one year 1s 1:64, and this multiplied twice into ltfelf, 
(vis. enbed) the refult= 11576951 and this, leſs 1 =.1576441 
Which, divided by eg, the quotient Is g: 15951 and this Mull. 
— by ge, the produtt is 137 06 l. Of 171: 168, 6d. the an- 

er ſought, 

SCHOLIUM, If the payments axe, half yury or quarterly, 
lake the amount and intereſt of 41, for half or quarter of a year 
aw ne them in the above rule, inſtead of the amount and in- 
ereft for a year alſo take the double or 4 of the time, 
lien of the timez and the rule will hold good, 

„B. The amount of 11, for half a year at compound inte- 
eſt, is equal to the ſquare root of the amount for a year; and 
the amount for a quarter of a year is equal to the ſquare root 
of the amount for half a year, The amount of 11, leſs 1, is 
equal to the intereſt, 
he amount of 11, for 4 and Ja year reſpectively. 
gperCent,) g4 per C. |4 perCent | 44 per C. n per Cent 
i year| 1,007417 | 1,0086g7 | 1.0098z3 | 1-01106g | 1.012278 
year f 1.014889 | 1.017349 | 1-019804 | 1.0222g8 | 1.024695 


PROBLEM III. To find the preſent value of an annuity 
to continue a given time, at a given rate per cent. 
. RULE, Multiply the amount of 11. for a year, as often into 
uſelf as there are years, leſs 1, (or which is the ſame, involve 
it 0 the power denoted by the time); by this reſult divide 1, 
ſubiraRt the quotient Hom 15 divide the remainder by the | 


* 


intereſt of 11, for a year ; then multiply this laſt quotient by 
the annulty, and the product will be the preſent value, 

ExXAMY., What is the preſent worth of an annuity of gol, 
to continue 4 years, diſcounting at 3 per cent. per annum, com. 

ound intereſt, Here 1.0% involved to the g power 1.970u8, 
y which dividing 4, there is , ggg, which ſubtratted from 1, 
leaves wy 4 and this divided by eg, gives 4.9% bh which 
multiplied by 40, we have 173.761. 17 gl. gs, 6] « fere, a 
the preſent worth, 
„B. If the payments are half yearly or — 1 take the 
time and the amount, and intereſt of 41, as directed in the laſk 
articles, and the rule will hold good. 

CoroOLLORKY, The preſent value of an annulty for a given 
term, but not to commence till certain years hence, is had by 
finding, firſt, the preſent value of the annuity for the given 
term, and then the preſent worth of that ſum according tv the 
number of years which is to elaple before theannuity commences, 

PROBLEM IV, An annuity, the amount thereof for a cer - 
tain term, and the rate of intereſt being given, to find the time, 

Ruiz, Multiply the amount by the intereſt of 11. for a 
year, and divide the produtt by the annuity. To the quotient 
add 1, then divide the logarithm of this ſum, by the logarithm 
of the amount of 11, for a year, and the quotient will be the 
time required, 

ExXAMP. In what time will an annuity of 1001, amount to 
31gl. gs. at 5 per cent, per annum compound intereſt, Here 
315-25 x.05=15.76a5, which divided by 100, the quotient is 
170g, to which adding 1, the ſum is 1.13763 and the 
logarithm thereof is .o645679., Allo the logarithm of 1.05 is 
02 1189g; by which, dividing .0635679, the quotient is g, the 
true number of years required, 

SCHOLLUM. This method, as well as that iu the following 
problem, always ſuppoſes that the perſon is intitled to a pro- 
portional part of the next annual payment, anſwerable to the 
parts of a year, which may happen to be over and above the 
— years, diſcount being allowed for the remainder of 
the year, 

ROBLEM V, An annuity, the preſent worth thereof, and 
the rate of intereſt being given, to find the time, 

Rur. Multiply the preſent worth by the intereſt of 11, 
for a year, and ſubtratt the produtt from the annuity; take the 
logarithm of the remainder, and ſubtratt it from the logarithm 
of the annuity ; and divide this remainder by the logarithm of 
the amount of 1], for a year, and the quotient will be the time 
required, It will be needleſs to give an example, as thoſe who 
underſtand the laſt problem will find no difficulty in this, 

PROBLEM VI. To find the value of a freehold eſtate, or 
of an annuity to continue for ever at compound intereſt, 

Rus. Divide 100l. by the rate of intereſt per cent. or, 
which is the ſame, divide 11, by the intereſt of 11, for « year; 
and the quotient will be the value of an annuity of 11; to con- 
tinue for ever ; or of an eſtate, whoſe annual rent is 1]; or, in 
other terms, it will be the number of years purchaſe which ſuch _ 


annuity or eftate is worth; and that being multiplied by the 


annuity or annual rent, will give the whole value required, 

EXAur. What is the value of an annuity of 1001; to con- 
tinue for ever at 3 per cent, compound intereſt? Here 1], dl. 
vided by og ur tool, divided by 3, gives « quotient of 84, 
the number of years purchaſe; and this multiplied by 1601, 
gives g gol. the value required, 

N. H. The number of years purchaſe of an eſtate, of of an 
annulty to continue for ever, (Which in this caſe Is 8g) is called 
the perpetulty thereof. 


PROBLEM VII. Given the amount of preſent value of an 
annulty or certain annual payments, to determine therefrom 
what would be the amount of preſent value, provided the ſame 
were pald in equal half yearly or quarterly payments, of In 
equal portions, at any other intervals, whereot one is an all- 
quot part of a year, | 

RUts, Multiply the given amount, or preſent value, by 
the intereſt of 41, for a year, and divide the produtt by twice 
the intereſt of 41, for hall year, or fuur times the intereſt of 41, 
for a quarter of a year, (or, In general, by n times the intereſt 


of 11, for A of a year) and the quotient in,each caſe will be 
the amount or preſent worth required, 


OR, I. The amount of an annuity of 1], foren years (fup» 


poſing the firſt payment not due tl a year hence) is equal to 

the intereſt of 31, foren years divided by the intereſt of 11, for 
ar, , 

? Cor, II. The preſent value of ſuch an annuity for u years, 


is equal to the diſcount of 11, for u years divided by the faid 


diviſor, or intereſt for 11, for a year, WP 

Cor, III. The intereſt of 11. for n years, divided by u 
times the intereſt of 4], for ; of a year, is equal to the amount 
of 11. Annuity for n years, when the ſame is paid in equal 
portions at every ; of a year. 

Con. IV. Alſo if the diſcount of il. due n years hence, 
de divided by the ſame diviſor, the quotient will be the pre - 
ſent value of ſuch annuity on the ſame terms. 


. 1 L to iquot of a 18 
—_ * 1 * part of a year 


—_— — — 


— 


— 


a . 
— — . — — — 


—— 


* —— -£ 4 — 


3223 


— 
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Found thus: Divide the! ihm of the amount of il. for a 
year, at the given rate of intereſt, by the number denoting 
the aliquot part, and the quotient will be the logarithm of the 
amount of il. for ſuch part of a year, then the number anſwer- 
able thereto, is the amount itſelf, Alſo the amount, leſs 1, 
is the intereſt, | 

With regard to the foregoing rule, the time is ſuppoſed to 
be years complete, but if otherwiſe, the concluſion can ſcarce 
ever err the hundredth uk of a year's purchaſe, and there- 
fore it may juſtly be applied in all caſes of life annuities, the 
ſubjeR not bein capable of greater accuracy. The caſes, how- 
ever, Which reſpett the two laſt corollories, do not come 
under ſo cloſe a reſtriction ; for when the payments are made 


at every U part of a year, the time in them is limitable only 
to ſuch part of a year, or a complete number of payments, viz, 


it may be any fraction of a year expreſſed by _ — 2. S Kc. 
81 
. 


Scnhortiuu I, Another ſtill ſhorter method may be uſed 
for reducing the value of yearly to that of half yearly p d 
ments, viz. Multiply half the amount or preſent value of the 
yearly payments by the intereſt of 11, for half « year. Add the 
produtt to the ſaid amount, or preſent value, and it will be 
the anſwer required. Alſo, If half the half-yearly value thus 
found be multiplied by the intereſt of 11, for @ quarter of a 
year, and the product be added to the half-yearly value, it will 
give the quarterly value, : 

The former method, however, is preferable on account of 
its generality, and being in all caſes well adapted to practice. 

Schorn II. If the given time be ſuch as to fall between 
two payments, the amount or preſent value muſt be found 
for the time ——_— the _—_— payments, let the 
time between each be what it may; then, when the amount 
is to be found, the preſent worth of ſuch proportional part of 
the next payment as is anſwerable to the time which is over 
and above the laſt — muſt be found, by diſcounting for 
the interval which the given time falls ſhort of the next pay- 
ment. Alſo the amount of the former amount muſt be ſought 
for the interval which is over and above the laſt payment; 
ſo will the ſum of this amount and the laſt mentioned preſent 
worth, be the true amount required, But if the preſent value 
is required, then the preſent worth of the ſaid n 
part of the next payment muſt be found, (by diſcounting for 
the whole given time) and added to the preſent value of the 
complete payments, and the ſum will be the anſwer required. 

SCHOLIUM III. Where compound intereſt is concerned, 
all the caſes will be beſt wrought by logarithms, as that method 
faves a deal of trouble; multiplication and diviſion being 
thereby performed by the addition and ſubtraction of only two 
numbers, and involution by a ſhort multiplication, as will be 
ſhewn under the your head. But as this work may fall into 
the hands of thoſe whoare not well acquainted with the nature 
of them, or who, perhaps, have not accurate tables thereof, I 
ſhall add two ſmall tables, which in moſt caſes will very well 


ſupply the want of them. 
S483... L | 
THE AMOUNT OF AN ANNUITY OF ONE POUND. 
V. z per Cent 3 per Cent.|4 per Cent.j44 per Cent.] 5 per Cent 
i 1.000000] 1.000000] 1.000000] 1.000000 
2.035000] 2.040000] 2.045000] 2.050000 | 
3-106225] 3.121600] 3.137025 3.152500 
4-214943] 4 246464] 4.278191] 4.310125 
. 6.362466] 5.416323] 5.470710 526641 
6.408410 6.550152] 6.532975 6.716892] 6.801913 
7 23 7.7 79408 7 898294] 8.019152] 8.142008 
8] 8.892326] 9.051687] 9.2140 9.380014 9.549109 
910.1590600 10.368496| 10.582795 10.802114 11.026564 
to] 11.438721. 1123. 1% 12.288209| 12.677893 
11] 12.807700 737015 13.486350 13.841179 14.206787 
14] 14.192030| 14.601962 159 15.464033] 16.917127 
[13] 16.177900 16.11 oo 16.620838| 17.159913] 17.712083 
14 2 oh 34755 — 18.932 10 124 80 
16 18, 14. 19.225581] 2002 20.728 5 a 
10 _ 7D 289 1575 21.824531] 22 — 
a a . 719337} 23.057492 
15] 214761588] 2a2.705016| 23.6975 12 04,7410” 4 
18 17418396 11.9909. 15.654130 2 1 29.136385 
19] 85.116868| 26.357181 a7.671229] ag obgg62] 30.6 39804 
20| 26.870374| 28.279682 29.978079| 11.47142 ob 
"28.670486| $0.269471| 31.y09202 34.7013 35-7 19253 
30.5 30780| 32.42890a2] 34.247970] 36.403378| 38.c0;214 
32.452884| 34:400414] 30.617869 38.937300 41:430475; 
24] 34429470 ze. %s 39 obo 41.589196 44.501999 
24|_$%:459104| 38.949857] 41645908] 44-565210| 47.727099 
26] 8.5% 41313108] 44311745] 47:5700435| 1.113454 
25] 40:309044| 44475 47\084814| 60.7132 TA 
26 42.930913] 40:29064y 494997503 $3-993333| $8.40248, 
45-8185go) 4.910% 64.906026 1.326718 
141 1.6626 (6.084936; 0.448848 


ANNUI 


TIES. 
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TABLE I. IN CONTINUATION. 


— 
1 


V. 3 
31] 50.002678 
52.502759 
55.077841 
ed 

0.462082 


per Cent.|z4 per Cent. 


54.429471 
57.334502 


50.341210 


634453152 
66,674013 


62.7014 


69.65 790 
| 73.652225 


03-275944 
37] 66,174223 
35] 69 159449 

74.284235 
2 L228 


70.007603 
13-4578 
77-023895 
80.724 


84.550278, 


71-595314 
81.70224 

65.970330 
90. 409 150 
95025516 


| 91041344 


4 per Cent, [43 per Cent. 5 per Cent” 
$9-328335] 64.7 $238 
68.6 24 


66.209527 73.756a2 


77. 03025 


2 
81.496618 


80. 163966 


96.138805 
101.4064424 


2. 320307 


107. 0 0 a3 


70. 760790 
75˙298829 
$0.00 3774 
85.060959 


101.628 13 
114.09; c23 
I20.799774 


9 
2.023196 
85.48 ** 
44] 89.04 

94.719861 


2 $99597 
«007 
36.8408 


106.78107 


99.8265 36 
104.819 598 


29 110.012382 
409] 101,238331| 1154412877 


121.0293092 


112.8400688 


I — 
125427 


131.9138 


4041 142-9939) 
$4) 151.143006 
138849965] 159.7001 56 


127-3497h 
(35-2317g1 


THE PRESENT VALUE OF AN ANNUITY OF ONE vou. 


TEBLE' 


Y] per Cent, [34 per Cent, 


1990874 
2 826611 
3.717095 
42207 


2 

1.899694 

3.801637 
3.673079 


el 
3285 51 


847228. 
3063 
| 7.019692 

ah 10 
100 8.530203 


114544 
6.873956 
7.607687 
8.316605 


4243137 
02055 
6.732745 


435332 
* 18456 


Wee Wn 


8.74896 
3.58752 


9457872 
— 
«$9 $86 
7268790 
7.912718 


2.723248 
3+845981 


$407 $642 
6790373 

«03:11 
7.107822 
T+721735 


11] 9.25262 
9.95 490 
13] 10.634955 
11.296073 
1 11.932235 


9.001551 
9.62323 
10. 30273 
10.520520 
11.817411 


9.700477 


9.98 5648 
—_—__ 
11 118387 


5.485648 


8.52891 7 
9.118881 
9.682852 
10.222823 
_19.739546 


8.30041; 
8.36325; 
9.393573 
9.898941 
10.379658 


12.561102 
13.106118 
13.753513 
19 143237 

14-877475 


12.094117 


12.661321 
13.789883 
13.709837 
14.212403 


— 


12.659297 


11.234015 
11707191 
12. 159992 


1313393 
13-590320 


13 593294 
13.007936 


10.537770 
11.274006 
11.689587 
12.085321 
12.402210 


21] 15.415024 
15-936917 
16.443608 
16.935 542 
17.413148 


14.597974 
15.167125 
15.620410 
16.058368 


16.481515 


17.876842 
27] 18.327031 
18.764107 
19.188453 
19.000441 


10.890352 
17.285 365 
17.6670 
18.035767 
18.392045 


14.029160 
14451115 
14. 56842 
15.246963 
15.622080 


13.404724 
13.784425 
14147775 
14449 778 
14.88 209 


12.821153 
13.163003 
13.488574 
13.798042 
14-093945 


15.982769 
1 
16.603063 
16.983 /15 
17.292033 


15.140011 
15-451303 
15-742574 
16.021889 
16.288880 


14.375183 
14.043034 
14-898127 
15.141074 
154377451 


20,000428 
20. 388766 
20.765792 
21.131837 
21.487220 


18.730276 
19.068865 
19.390208 


19.700684 


20.,000661 


17.588494| 
17.8735 52 
18.147646 
18.411198 
18.664613 


10.544391 
16.788891 
17.022862 
17.246758 
17.461012 


15.592811 
15. 802677 
16.0025 49 
16. 19290 
16.374104 


21.8323 62 
22.167235 
22.492402 
22.808215 
400 23.114772 


20. 290494 


20.570625 
20.841087 
21. 10a 501 


21.355072 


18.y08282 
1914257 

19. 367864 
19.584485 
122822 


17.060041 
17.862240 
18.049990 


18.229650 
18.401584 


16.5 40552 
16.7 11257 
16.867893 
17.017041 
17.1 59085 


41] 23.412401 
23.70135 
23.981902 
24.25427 
24-518713 


21.599104 


19.993052 


21.834883 
— 
22.282791 
22.495450 


20.185627 
20.370795 
20. 548841 
20. 720040 


18.5661 
18.72355 
18,87421 
19.018383 
19.156347 


7 2905 
17.423205 
17.545912 
17.662773 
17. 7740 


„— IO. 


USE OF THE TABLES, 


By Table the 1ſt, Problem the ad may be reſolved; for the 
tabular number anſwering to the number of years and rate per 
cent. M by the annuity will give the amount. In the 


example, t 


5 Table ad 


ut is 157.6 


e given number of years are three, and the intereſt 

per cent. The tabular number is g. 132g, 
by o, the annuity, the — Fi 
, the gd 


which multiplied 
the ſame as before. 
roblem is reſolved. Thus the tabular 


number anſwering to five years and per cent. is 4329477 
which multiplied by 40, the annuity, gives 179-1791. nearly 


the ſame as 


efore, 


Alſo by means of table I. the amount of any ſum of money 
for a given number of years, at __—_— intereſt, according 


to any of the rates per cent. may be 


ound by multiplying the 


hp — by the difference between the tabular number ſot 
the given number of years, and the next greater tabular num. 


ber in the ſame 


column, 


ExAMP, Let it be required to find the amount of gol. at tle 
expiration of ſeven years, at five per cent. — annum, com- 


pound intereſt, Here the tabular number for 


even 


years at five 


per cent. is 8.142008, and the next greater (or that for eight 
years 1s 9.849 109. on —— 1.40% ion which —— 
pyed by gom 70.9550! 701, 54. 14d, fere,the amount require! 

In like manner the profent 701 4 ſum of money due 


certain years hence, may be found by Table ad, b 
ing the given lum by the differepee bgtween the 1 punt 


y multiply. 


9477 
carly 


joney 
ding 
« the 
er lot 
num ⸗ 


at the 


anſwering 


hence, at 5 


a 
Lord of the univerſe, is wholly ab 


to the given number of. years, and the next leſs ta- 
in the ſame column, 

bars aur. What is the preſent worth of 120]. due nine years 

cent. per annum compound intereſt? Here the 


tabular number againſt nine years at 5 per cent. is 7.107822, 


and the next leſs (or that for eight years) is 6.463213; their 


.6 ; and this multiplied by 120=77.35308l. 
OTIS „ * 909 the value required. : 3 
1 f the amount or preſent worth of an annuity be given, 
and it be required to find the time, it will be found by dividing 
the ſame by the annuity, and looking for the quotient, or the 
next leſs number (in the table of amounts or preſent worths) 
under the proper rate per cent. For the number of years in the 
erſt column will be the time required. But if it is required to 
determine the time to parts of a year, take from table 2d. the 

reſent worth of 11. due one year hence, and add the ſame to 
the next leſs number. Then take the logarithm thereof, and 
{ubtrat the ſame from the ſum of the logarithms of the ſaid 
next leſs number, and the quotient above mentioned, Divide 
the remainder by the logarithm of the amount of 41, for a year, 
and the quotient will be the time required, 

Likewiſe, if it be required to find the amount or preſent 
value of an annuity for a time greater than is ſpecified in the 
table, divide the propoſed time into two periods, and take the 
amount or preſent value for one period, and find the amount 
or preſent value of that ſum for the remaining period; alſo 
find the amount or * value of the annuity for the re- 
maining time, then add the two amounts or preſent values to- 
gether, and the ſum will be the anſwer, If the time be above 
90 years, then divide it into g or more parts, and proceed in 
the ſame way to find the value of each part, and take the ſum 


3 
oe CHAP, II. ANNUITIES CONTINGENT. 


Tus calculations for life annuities depend ſolely on the doc- 
triae of probabilities, which tho' to ſome it may appear without 
the limits of human inveſtigation, yet the theory has been ſo 
far eſtabliſhed by the practice, as to render it indiſputable. 

It is by all allowed that the Supreme Being cannot be im- 

refſed with an idea of probability, ſince all things that are or 
ſhali be, are alike comprehended by Him, who is the Alpha and 
Omega. With Him, therefore, all things are certain, and all are 
direfted by His infinite wiſdom to their proper ends, ſo that 
the notion of contingency, when applied to the Creator and 
fard. But to us who are 
{hut up to the future, and can only form our judgements ac- 
cording to the preſent appearance of things, the idea of proba- 
bility forces itſelf on our intellefts. Thus we cannot but ex- 
pett an approaching ſtorm, when we ſee the clouds black with 
tempeſt; and on the contrary, when there is a ſettled ſerenity 
in the atmoſphere, we — ſtrongeſt expectations of a con- 
tinuation of fair weather. In like manner, a 2 forms 
his judgement from the ſeveral indications of a diſorder; and, 
in . rr the happening of a future event appears more or leſs 
pro on according as here are more or fewer marks of its 
approach, | 
erefore, without preſuming on the Divine order, we may 
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ANNUITIES. 


certainly form our eſtimations on lives, if our concluſions arg 
fairly deduced from obſervation; and the more eſpecially ſo, av 
ſociety and various occurrences in life often render them ne- 
ceſſary. Thus a perſon has as undoubted a right to ſell a life 
eſtate, as any other, and this calls for a proper and equitable 
valuation; for who would give as much 2 a life eſtate on an 
age of 60, as for one on an age of 20 or go, provided both the 
parties were equally healthtul? To determine upon an ave- 
rage the proper values of each, with other things of the like 
nature, is the buſineſs of which I ſhall now treat. It appeared 
requiſite to make theſe obſervations, becauſe calculations of 
this ſort have been frequently ridiculed, trom a want of giving 
the ſubjeR aproper inveſtigation, 

Calculations for lite annuities are deduced from compariſons 
on the bills of mortality for all ages, the only method that 
can in ſuch caſes be depended on? but, before we proceed, 
it will be proper to give the following 

DEFINITIONS: -: 
I. The probability of life is greater or leſs according as 


dying at any given ſtage of life, and is denoted by a fraction, 
whole numerator is the chances of living, and denominator 
the ſum of the chances both of living and dying. Thus, if it 
be oblerved that out of 300 perſons of one age, only 480 of 
them are in being at the end of two years, in that caſe the 
probability of any one's ſurviving a years, is 
--, and the odds in chat caſe are 19 to 6 
Nor 0, 500. jo 25 

that a perſon of that particular age ſhall be living two years 
hence. The probability of dying is a like fraction, whoſe nume- 
rator is the chances of dying. In the preſent caſe the probability 


of dying is === and the odds are 19 to 6 that the perſon 


does not die in 2 years. The ſum of the probabilities of liv- 
ng and dying is =1, which is expreſſive of a certainty. 

I. The extremity of life is that period beyond which there 
is no probability of ſurviving. In the Northampton tables 
this 2 is 97 years. 

III. The complement of life, is the number of years which 
any perſon's age wants of the full extremity. Thus the com- 
plement of an age of go is 7. 

IV. The expeQation of life is the number of years which is 
due to the life of a perſon of a certain age upon an equality of 
chance, or it is the number of years purchaſe, which an an- 
nuity for life, ſecured 2 land without intereſt, is worth i 
ready money. This in ſingle lives is always equal to the ſu 
of all the probabilities of ſurviving to the extremity of life. 

V. The number of years purchaſe, in annuities, eſtates, &c. 
at any rate of intereſt, 1s that number which, if multiplied, b 


the annuity or annual rent, is equal to the preſent value thereof, 


according to ſuch rate of intereſt, or it is the 22 value of 
an annuity or annual rent of 1l. according to the given rate of 
intereſt. HE | 

VI. Reverſion of a life annuity, is where two or more lives 
are in joint poſſeſſion, and the expeftation depends upon the 


probability of one particular life ſurviving the reſt. 


TABLE III. 


— of Life at ol ages, as de- 
duced by Mr, Simpſon, from ten years obſervation 
on the bills of mortality in London. I 


=. © E 


TABLE TV. 
ing the probabilities of Life at all 
from forty-ſix years obſervation on the 


_tality at Northampton, viz. — 1735 — 


HA 


TABLE V. 


deduced| wing the oxpectation of Life at every age, accord- 
ills of mor-| | ing to the bills of mortality for London and North- 


ampton. 
Expectation, 
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there appears more or fewer chances for a perſon's living or. 
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rr III VII. Ts Continuation! sk or THE TABLES. 

ing the value of an annuity on 8 Valoe at 3 | Vale at 4 | Value at 5 | The 1ſt and ad Tables exhibit the probabilities 

life, according to the probabilities of life per Cent, | per Cent. | per Cent. of lite at all ages in London and Northam to 
at London and Northampton, from the age} | Ages. [[ondſNorth. orrn, [Lond Nocth.| according to the bills of mortality ; that for = 
of {ix to ſeventy-five years. 5 T6ol 7.81 8.95] 7.2] 3.31] 6.6] 7.75 don I have taken from the ſele& exerciſes of the 
1 — — 5 — pu] 2 651 6.9] 9.72 24] 6.1] 6.80| | late ingenious Mr. Thomas Simpſon, F. R. 8. * 
2 . 1070 6.1] 6.35] 5.5] 6.01] 5-5] 5.0% gether with ſuch. of the following tables as are 
” Nor- [Lon-, Nor- 2 75] 5 31] 4-96] 5-1] 4-72] 4-9] 4-52 e endent thereon, it being proved, from recent 
don. | thamp-| don | thamp.| don. 12.3]13-41]11.0]11.96| | obfervations, that they are {till the moſt correct 


to. 5 11174 | of any extant. 

to. 111. af The other, with the reſt of the tables for North 
9.5111.02] | ampton, are extracted trom the laſt Treatiſe 2 
v 10-66] | Dr. Price, a work in itſelf truly valuable. 
5 


18.920. 8516.3 17.61014.2J15˙17 512.814.230 11.2012.63 
19.0]20.89]16.4| 17.56] 14-3]! 5-23 30[11.9]13-73[10-6[12.25 
t9.c|20.81116.4117.63114-3]15-2! 35{11-2[13.15]10.0[11.79 
19.0|20.66|16.4|17.52 9.411123 10.21] | the more induced to give thoſe tables, b 

- 20.48] 16.4} 17.39] 14-3]15-04 1514+] 9- 11.69] 8.8110.61] 8.0 9.60% | Northam ton, though a pretty large drag 
i8.9]20.28]16.3]17-25[14-2]14-94 50 8.9]:0.80[ 8.2] 9-87| 7 5] 9:08) healthtully fituated, and conſequently they 1 8 
308.720, 0810. 21.1014. 1114.3 55| 8-2] 9.85} 7-6] 9.08] 7-0] 8-49| be taken as a ſtandard for country lives. 77 


— 1513.911523 
18.8 =p 17.45114-1115.04 2001 3.304.651 l. 801 f. 96 


I was 


14-311 $+14 40110. 4/2. 


r9:5119.87[16.0]16.95]14.0]14.7" 6c| 7-5] 8.79] 7.01 8.17] 6.5] 7-02 Of the 1 and ad Tables, the 1 column 
18.3]19.66]15.8[16.79]1 3-9] 14-59 65 68 — 6.4 7.13] 6.0 * age, the ad the number of perſons livin _ 
18.1119.44]1 5.6]16.62|13.7]14-46 70] 6.0] 6.26] 5.7] 5-93 ＋ 5 2 age, and the third column is the annua . 
19.9119.22115-4116.46[13-$114:33 751_5:21 4:92] 5-01 42701 4-3] 4:52 ment, or the number of deaths happening each 
17.6019 01]15.2[16.31]13-4114-22 20[12.5114.13 * Berne ear. Thus in the Northampton Table, out of 116 2 
t7+4118.82]15.0016.17] 13.2114.11 25112.2[13-74]10+ 96711 0-99 births, there are but 4310 perſons who ſurvive: 


19.2118,64[14.$]16.03]13.0114.01 3011.61 3.2910. 
t9,0]18.47114-7115-91112.9113-92 3810.91 74/9. 


4 * age of g1, and only one perſon who attains the age 
0 
1 IN 15.80 12.7 13.83 40 10.2 12.10 9 2110 92 


96. In the London table, out of 1000 perſons 
45 born, there are but 400 — at the age of 12, and 
el | only ag arrive at the age of 79. ol accor. 
8;22\ | ding to the London Table, the probability of liy. 
6.4] 7.40 | ing to the age of 40 is AF or , and the pro- 
549] 6.58] | bability of the contrary is **2apyzgas, = 500 ns 
8.4] $53] | and conſequently the odds that a new born cluld 
4:3] 4-42] | dues not attain to that age is 6 to 4, Aguin, in the 
25[11.8|14-38]10. 5111.94] 9.4110.76 London Table, out of 280 perſons of 3) yeals of 
301 1.301.970. 1011.62] g.o[10.50] | age, but i! arrive at the age of 39; the proba. 
35]1047 Ty 9.601. 8.6110.18] | bility is $5, or i nearly, ſo that there is an equal 

$| 9.1110 73] 8.4 9.97] | wager that a perſon of good health, aged gg, hat 
45 * 11,146] 6.50. 16 7.9] 9.30] | live zo years. Theſe thingspremiled I (hall pro. 
la gef 9.7110-36] 7. 9:49] 7-3] 3:74] | ceed to the ſolution of problems relative to lives, 
$5] 8.0 1170 N J 6.8] 8.1 

J 


&c. 
6ol 2.4] 8.50] 6-8] 7:91] 6.31 7:36 PROBLEM 1, To find the period or term of 
— bl £437 * 100 1 1 years which aperfon of a givenage has any ag 
4 4.86 4 4.59 45 44 . ſurviving. Rule, Take fromthe ta. 
zo[io.#i2.39] 96 le the number of perſons anſwerable to the given 


14-3113.68]12.6[13-95] [©2145] 95111437 8.611033 
14.1]15-56[12.4/13.66 99 ** 
4 
615.1812. 013.38 
418.0611.8J13˙28 
13.04.94 11.7 13.18 
13.114.781 1 613.07 
1.914.641 1·4/18. 
14.6116, $401 2:7114-50111.3 
14+4116.34]12-6]14.35111+2112474 
4[14.2[16,14]18.4]14.20]11.0 
14:1]15494]12.3[14.0 — 
$6114.9]1g-73[12-1113.88]10, 


11.710101, 10.“ 
L345 12 

19-311 5-06 

r9.8/14 85111, 


a 
5016.92 
14.816.753 


— | uge, multiply the ſame by the given probability, 
. 70 — 11.4] 14.08 ” uy gp 13 * ſeek hy reſult in the . * of the 
16.6 vt: 1141186610, 45] y.1110.99] 8. table, and againſt it, in the firſt column, is the age 

| iT 5 bs 10.16] 9.8] 9, limiting the term of years required, 
in 9.91 9:33] 7.3 1 Ex AMP. If the probability that a perſon aged 


111%. is. 9.7 . 71 40 ſhall live a certain term of years is 4, or which 
T 13.06 6:7 11.89 $| 6.4 15 6.t is the ſame, if the odds in his . are jull g 
1K lte. 11460 pol 5.60 6.04] 5:5] 675 to 1 required the number of years? Hete (by 

ol11,0113,bg[16.8]1 1:47 at} 4476 4-46 the Northampton Table) the number of perſons 

t1:4[18:44|10.1]1 1.26] 9.8110.87 45] 9.911172] J at that age is 36g ; and 9045 aa rr ra 

11.18.16 11:06] 6 0010. 40] 9.401.810 Big I look in the table for 8746, and find it falls be. 

1911.99 9.1, bg] 9.93 45 2 10,66 8.1 tween the age of 31 and gu. And, by taking a pro» 
7 


portional part, according to the differences, een. 
abt age is 51.606 years ; hence the required term 
is 11.606 years, 


ol big] 9.94} 9.6 
15 FL 1:7) $14} 747 


| 8.24] 6, 
| [ll bay bt 


Wielii.by] g Gliaby]| b8] g.7s 


10,011.40 944110.43] 5.6} 9:57 
10.34]11.15] 9.310.680] 9.56 9.38 


a” os © RÞacw oo 


t10.1]10.Y 9.98] 8.4] 9.1 S$CHOL, If the term expire before the h or 
| 9.911061 err $-7] $197] $ gth year of age, the decrements of life being ſo 
= 10. A. r exceeding irregular within that period, the une 
9:4] 10, 9.118.760 8.1 over and above the complete years cannot bo 
7119-44] 7-8 determined accurately, for the proportioning of 


| (he differences will not hold good. 


PROBLEM II. To find what is the proba- 
bility that any number of perſons of given ages 
' hall all ſurvive a certain term of years, 

RU rk. Find (from the table) as has been before 

r 


' 0 2:4 
7.6 145 6.9] 8 
7.0] N. og 6.4 
6.4] 7-03] 5-9] 6 
$+7] $87] 5+ 
,Q| 4.66 


8.3), 9.78] 7. | illuſtrated, the probability of each perſon's ſurviv- 
7. TX ing the term; then the product of all theſe proba- 
7-4 1 6.7 bilities will be the probability ſought. 

6.8} 7.7 * ExAMP. . What is the probability that three 
6.3] 6.85] 5. inhabitants of London, whole ages are 4 59, 
5-60 $-7515+3 60, aer ſhall be all living 10 years ence? 
4:9. 4+ 594.14-7 | Firft, that, one of the of 40 {hall live 10 


Rs PP eg ggr g „ n so= 0+ © =» - 


| & 1 7 74] 6. | years, the probability is Hf. that one of go lives 

bs 7-2} 8.18 6.5 10 years, is +4, that | one of 60 lurvives 

lh 6s «x 2 —* | that term, is . The |produft of theſe 1s 

Fe: þ & | | 0. 7 NU i 1 | ſe- 
TABLE VII. 4 5's 5 51 2394 +159 X 102 - 55 in 

ring the vatvs A- -E = | quently the odds are 10 to 3 that they are not al 
robabilities of life in Landon asd Northamg-l, | FL. 6s Ly 6. vipg 10/your hence. 4661 the probe 

ton. = 21 | ol. 'If it is required to know ; 

; Valve ar 3 j Value mg | Valne at 7 | $5125 6.0] 6.33] /5- | bility of certain berfons being alive, and alſo of 

| per Gent: | per Cem: | ver Cents | | 17] 5:4] 5-39] 5: | others being dead at the erid of any given tern, 

Ages |Cond[North. e — — LES 2 then the reſpeQtive probabilities of living and 

10] 14-7[16.34]13-0]74.2817 [12.67] | [nl . . dying muſt be multiplied together, and the p 

is 4.3 15.76112.7113.84411.3112.30 22 1 + * will be the prabgbibey ſought. ; 

1 . J d tees [J2:1 4:9] 419] 4-4 \ PROBLEM in u a perſon e 
to[z0[12.3114-15]10.9]12.59], 9,111. 30 , fes 5:4] $547] 5: ande er required 10 
* (z5[11-5113-53]10 2114.19] 917.94 195179 49] 4 78] 4.6 9 - he lives ſo Jong, it 1s Yo iti 

40010. 718. 73] 9,611 l. 3.6 10.44 +: 3:26 4:4 . M value thereof, bo 

720 on © 2 1355 7 9.260 70% : 55 4. | "Rk 1. Find the preſent worth of the 2 | 
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ertain ; then multiply the ſame by the probability 
* living till — and the product will be the 
anſwer. . . . 
A perſon aged 70 years is to receive 10l. it he 

|; El — hat is the preſent oy — —— ——— to 
pills of mortality, ſuppoſing intereſt to be at 4 per 
l 4 Here 2 aw. bo of 10l. due 5 years 
and the probability of one of 70 years old liv- 
=$; and 8.2193 X3 = 5-4795l- = gl. 98. 2d. 


Senol. If ſeveral ſums of money were due, in like man- 

7, at different periods, the preſent value of the whole would 
te obtained by finding the value of each * ſum, and add- 
ing the whole together. By a ſimilar mode of proceeding the 
1 of an annuity upon any ſingle lite may be found, as alſo 
upon any number of joint lives, by multiplying the probability 
of their all continuin in being till the end of each diſtint year 
taken ſeparately, an 1 the complement of the oldeſt life, 
by the preſent value of il. diſcounted from the expiration of 
uh ſuch year, according to the given rate of intereſt, then 
the ſum of the whole will give the value ſought. But in prac- 
tice, the proceeding in this way, year by year, to the utmoſt 
period 0 life, would be intolerable labour, and on this ac- 
Count it is that 1 have added tables whereby this and other 
caſes of ſtill greater difficulty may be ſolved with facility and 
diſpatch. 1 ſhall not, therefore, inſiſt further on the theo 
{rom the doctrines of chance, but * ＋ to the direct appli - 
cation of the tables in the moſt uſeful caſes, which, as it is a 
ſubject of general utility, wherein even the nation itſelf is 
concerned, 1 am perſuaded that the extending of it rather be- 
yond the bounds which we had preſcribed will be highl 

tecable to the reader, It is our wiſh and aim to be ſuffi. 
ciently copious on every intereſting matter, and to expunge as 
much as poſſible whatever appears to be otherwiſe, 


PROBLEM IV. To find the value of an annuity dur- 
ing the = of a perſon of a given age, at any propoſed rate 
ol intereſt, 

Rotz. In Table VI. look for the age in the 1ſt column, 
and againlt it, under the proper intereſt, is the number of years 
purchaſe, or, which is the ſame, the preſent value of an an- 
wuity of 11, during ſuch life, Multip y this by the annuity, 
aud the produtt is the anſwer, 

ExAme, Suppoſe the age be 30, the rate of intereſt g per 
tent, and the annuity gol, Here againſt age go and under 

cent. we have 11.6, according to the ondon bills, an 
19.69, as by the bills of Northampton, which, multiplied by 
$0, there le gal. for the value of a London lite, and aggl. or 
9541. 164. for the value of « Northampton life, 

PROBLEM V. To determine the value of an annuity 

nted for a given term of years, upon the contingeney of 
ts ceaſing on the failing of a propoſed lite, before the expi- 
ration of the ſaid given Term, 

Rutz. Take the value of the whole life from the table, 
Alſo take the value of another life whoſe age is greater than 
the former by the given term of years; and find the pre» 
ſont value thereof by diſcounting at the given rate of intereſt 
for the ſaid given term : then take ſuch part of that value as is 
denoted by the A of the perſon's ſurviving the ſaid 
term! ſubtratt the ſame from the value of the whole life, and 
the remainder will be the anſwer, | 

ExAur. Let the age be 10, the term of years 14, and the 
rate of intereſt 3 per cent per annum, Here the value of an 
age of 10 by the Lgndon table is 14.3; the value of an age of 
10 16 19,3; and . value of 1], to be received at the 
end of 15 years is, 
hence. Alſo the ility that one of the age of 10 is ſur. 
_ 15 years — is 444 = 445 nearly, and 5-9 x 499 = 
#13 4- wil value ofa lite annuity to be granted 15 years 
nce upon an age of 25, on the contingency that one, whoſe 
preſent age is 10, will be then ſurviving. And 14.3 — 4.8 
= 9.5, = the number of years purchaſe which an annuity on 
Propoſed conditions is worth. 


PROBLEM VI. To find the value of an annuity for 
fe, to commence after a -__ term of years, provided a 
perſon of a certain age ſhall live till then. 

RULE, Find the value of an annuity for an age greater by 
the given term than the propoſed age, and my the ſame 
by the probability of the perſon's ſurviving the faid term; 
then find the preſent worth thereof, —_— for the given 
term of years according to the propoſed rate of intereſt, and it 
vill be the value fought. 

Ex aur. What is he value ofan annuity for the life of aper- 

of 10 years of age, but not to commence till 15 years hence 
poling the intereſt g; per cent. per annum. Here the value of 
a lite of gg years is (by the London tables) 192.3 the probabi- 


lity of an age of 10 living 15 years, is 444; this multiplied by 
12.3, the produRt is — ESD nn?” or 
10, nearly ; the preſent value of il. due 13 years hence. 481, 
and. 481 x hs = 4-81=the number of years purchaſe af the 


_— — 


1; then 12.3 4818.9 preſent value | 


of an ity to ted to an age of 25, fifteen years | 
1100 rob bil 80 8 _ 1 longeſt life of three or more perſons, 


SCROL. If the value thus found be ſubtracted from the va- 
lue af the lite of 10 years, the remainder will be the value of 
an annuity granted during the 15 years, on praviſo that ſuch 
life ſhall continue ſo long, but to ceaſe on the failure thereof, 
if the ſame ſhall happen before the expiration of that term. 
This will hold in all ſimilar caſes. 

PROBLEM VII. To find the value of an annuity during 
= rr lives of two perſons of given ages. 

ULE. In table VII. column 1ſt. look for the age of the 
younger (or that neareſt to jt) and find in column 2d. the age 
of the elder, __ which, under the given rate of intereſt; 
you will have the number of years 2 | 

Ex Amy. Let the ages be 25 and go reſpectively, and the 
rate of intereſt g per cent. Here it is manifeſt at fight that 
the value, according to the London bills, is. 11. g years purchaſe, 
and, according to the Northampton bills, 12.97 years purchaſe. 

SCHOL. It the ages had been 25 and gg, the value muſt 
have been determined by taking proportional parts. Thus, 
for London, the value for 25 and go is as before 11.9, and for 
25 and 3z it is 10,7, the decrement is .6; then as 5 (or 34—g0) 
: .6:: 9 (or 33—30): .3; which ſubtratted from 11.3, the re- 
mainder is 11, for the value ſought. 

Again, if the ages were 28 and gg. Here, by the foregoing, 
the value for the ages 25 and gg is 11; and by proceeding in 
the ſame manner the value for go and gg will be found = 10.5; 
the difference is. 3g. And as g (or go—25): 5:: g (or a8—23):.9 
which ſubtracted from 11, the remainder 1s 10.7=the number 
of years purchaſe for the joint lives of two perſons, whole ages 
are a8 and gg. And thus by penny the differences 
may the value for any other ages within the limits of the table 
be determined. 

PROBLEM VIII. To find the value of an annuity granted 
during the longeſt of two lives. 

RULt. Find the value of each life ſeparately, and alſo the 
value of the joint lives; then, from the ſum of the two ſingle 
lives, ſubtrab the joint life, and the remainder will be bo 
number of years purchaſe for an annuity granted during the 
life of the longer liver of two perſons, 

Ex AMP. Let the given ages be 15 and 40 years, and the 
rate of intereſt 4 per cent. Here, the value of « life, whoſe 

is 1g years (by the London tables) is 15.8}; anl of a life, 
N — age is 10. — is 11.3. Allo —— — of the Joint 

ves is 9.4, Then 1548 + 114=9:4# 17.9, the value requted. 

PROBLEM IX. To find the — 40 an annuity during the 
Joint lives of three perſons, 

RuLtk. Find the value of the joint lives of any two, and 
find the age of a Ungle life, equivalent to that value, Then 
find the value of the joint lives of the remainin perſon, and 
a perſon whoſe age is the age of ſuch fingle lite, and it will 
be the anſwer ſought, 

Ex AMP, Let the ages be ao, 9g, and 4p» reſpeftively i and 

intereſt at 4 per cent. Here take the value of the — lives 
of any two, ſuppoſe ao and g5, which, by the London table, 
isg.9; and the age which anſwers to this in the table of fin- 
gle lives is ga. Allo the value of the joint lives, whoſe ages 
are 45 and go, is 6. 4 the number of years purchaſe for an 
— on the joint lives of three perſons, whoſe ages are as 
above [pecified, and intereſt at 4 per cent. 
Send. If the value of the joint lives of four perſons is re- 
quired; find the age anſwering to the value of any three; then 
in the table of joint lives, with the age ſo found, and the re» 
raining age, take out the correſponding value, and it will be 
the anſwer ſought, If the value of the joint lives of five per- 
ſons is required, ſeek an age anſwerable to four, and proceed 
as above; and ſo on for any ather number of lives. 


PROBLEM X. To find the value of an annuity on the 


ULE, Find an age anſwerable to the value of the longeſt 
life of any two, which ſubſtitute in lieu of the two, and then 
find the value of the longeſt lite of it and another, and it will 
be the value of the longeſt life among three lives. If there 
are four or more lives, ſubſtitute the age correſponding to 
this value in lieu of the three lives, and find the value of the 
longeſt life of this age, and the other remaining age, and it 
will be the value of the longeſt of four lives. Proceed in the 
ſame manner for five or more lives, regard being had' to the 
rate of intereſt. | | 

Having given Examples in the former Problems ſufficient 
to ſhew the uſe of the Tables, it will be unneceſſary to give 
more, the rules being plain and eaſy. I ſhall, however, add 
a few other Problems with proper directions, and then conclude 
the ſubjett. 


PROBLEM XI. To find the value of an annuity for as long 
as any two or three certain perſons ſhall be alive. 

Ru R. From the ſum of the values of the joint lives of 
every two (viz. of A B, AC, and BC) ſubtratt twice the value 
of the joint lives of the three, (viz. ABC) and the remainder 
will be the number of years purchaſe required. 

PROBLEM XII. To find the value of a reverſion of an 
aſſigned life after a given term of years | 

uE. From the value of the propoſed liſe ſubtraRt the va- 
lue of an annuity for the given term of years, on the contin- 
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cy of its ceaſing upon the exntinftion of the aforeſaid life 
ound by Prob. V. and the remainder will be the anſwer, 

PROBLEM XIII. To find the value of the reverſion of an 
annuity for the remainder of a given term of years, after an 
alligned life, 

ULE. From the value of an annuity certain for the given 
term, ſubtra the value of the annuity for the ſaid term, on the 
contingency of its ceaſing upon the failing of the propoſed lite, 
and the remainder will be the value of the reverſion. 

PROBLEM XIV. To find the value of the reverſion of 
one lile after another, 

RuLs. From the value of the life in expeftation ſubtratt 
the value of the two joint lives, and the remainder will be the 
value of the reverſion, 

PROBLEM XV, To find the value of the reverſion of two 
lives after one, 

Rv ts. From the value of the longeſt of the three lives ſub- 
traft the value of the life in pollelllon, and the remainder will 
be the value of the reverſion, | 

PROBLEM XVI. To find the value of the reverſion of one 
life after two joint lives. | 

Rv Ls, From the value of the life in expeRation, ſubtraf 
— value of the three joiut lives, and the remainder will be the 
unlwet. 

PROBLEM XVII. To find the value of the reverſion of 
one lite alter two. | 

Rol, From the value of the three lives (found by Prob. 
lem X.) ſudiraft the value of the two lives In poſſeſlion, and 
the remainder will be the value of the reverſion, 

PROBLEM XVII. To find the value of the reverſion 
of two joint lives after one, 

Rohr, From the value of the two joint lives in expeftation, 
ſubtraft the value of the three joint ves, and the remainder 
will be the value of the reverſion, 

PROBLEM XIX. Two perſons A and B have a joint an- 
nuity, which, after the deceaſe of either of them, is to be- 
long entirely to the ſurvivor for life, To find the value of 
the right of each in that annuity, | 

Rur. From the value of the life of A or B ſubtract half 
the value of the two joint lives, the remainder will be the va- 
lue of the right of A or B accordingly, 

PROBLEM XX. D, and his heirs, as ſoon as any two of 
three joint lives, A, B and C, become extinft, are to en- 
ter upon an annuity, and to enjoy the ſame during the 
| life of the ſurvivor; required the preſent value of the expee- 
tation, 

Rur. To the ſum of the ſingle lives A, B, and C, add 
thrice the value of the three joint lives, dedutting therefrom 
twice the ſum of the values of each pair of joint lives; viz. 

of A and B; A and C, and B and C, and the remainder will be 
the anſwer, 

PROBLEM XXI. A given annuity after the deceaſe of A, 
is to be divided _y between B and C, ing their joint 
lives, and then is to go entirely to the laſt ſurvivor for 
- life, it is required to find the value of B's expettation, 

uur. From the value of the reverſion of the life of B, 
aſter the life of A (found by Problem XIV) ſubtrat half the 
value of the reverſion of the joint lives, B and C, after the 
life of A (found by Problem XVIII) and the remainder will 
be the value of B's expettation, ul 

PROBLEM XXII. A, B and C, enjoy an annulty equally 
among ſt them, which, upon the deceaſe of any one; is ty be 
equally enjoyed by the ſurvivors during their joint lives, 
and then the laſt ſurvivor is to have the whole during his 
life, Te find the value of the right of any one, as A, in 
the ſaid annuity, 

Rurk, From the value of the life of A, take half the ſum 
of the values of the joint lives, A and B, and the joint lives 

and C, then to the remainder add 4 of the value of the three 

olnt 195 and the ſum will be the anſwer, | 

PROBLEM XXIII. A enjoys an annulty for life, and 1s 
to have the nomination of s ſucceſſor, who is likewiſh to on. 
joy the e for his life: it is propoſed to find the pre- 

ent value © the two ſucceſſive lives, 

ut, Multiply the value of the life of A, by the value 
of the life put i at — dal divide the produtt by the per- 

Vetult 1 troy 74 VI. Chap. 1.) and ſubtrati the quotient 
rom the ſum of the ſaid values, and the remainder will be the 


anſwer. 

PROBLEM XXIV. To find the preſent value of any num. 

bets lives AN uu of dan un die 1 

tt. Multiply the value of each life, Without regard to 
the order of ſecs ot, by the intereſt of 11, for a yelr, and 
fubtratt each produkt from unity j; multiply all the remaltders 
evtitinially together, and ſubtract this produtt alto Rum unity 
then the ſaſt remainder multiplied by the perpetuity, will be 
the value of all the firtelſive (Ives, 

Or, find (by table 11.) the number of years anfiwering ts the 
value bf each of the given lives; find Alf by Mr fire table, 
the value bf an ann beta, for the Whole of all thelv years 
ay We aid H will be the anfwer ſought: 

0 XXV. A given ſum of une 14 to by eee 


„ | | 


as a legacy) on the deceaſe of B, who is how , 
( : E. the value thereof in Po mone * i gien 

Rurk. Subtratt the value of the life of B from the 
tuity, Then, by the rule of three, as the perpetuity is to the 
remainder ſo is the propoſed ſum to its preſent value in ones, 

PROBLEM XXVI. A given ſum is to be received on 
extinttion of the 1ſt. 2d; or gd. of three aſligned lives; 8 
find the preſent value of the expettation, hos 

RuLs. Find (by Prob, IX, X. or XI.) the value of an an 
nuity granted ron the aſligned lives, on condition of its cen. 
ſing on the falling of the it. gd. or gd. of thoſe lives, accord 
3 the caſe propoſed; ſubtratt the value from the perpetujry, 
end then proceed according to the proportion given in the lf 
Problem. ; 

PROBLEM XXVII. A given ſum is to be received u 
legacy, on the deceaſe of B, in caſe that A is then Extinct ; 
it 1s required to find the preſent value thereof, allowing (yr 
this contingency, 

Rv ts, From the value of an annulty, in land, certain, (yr 
as many years 4s are expreſſed by the n of 's age 
ſubtratt the value of the oldeſt | "| and then it will be. 
the complement of the youngeſt life is to the remainder, 40 
is the propoſed ſum, to its preſent value, 

donor, The tables in this chapter are founded on the prix. 
elple of yearly * and withal ſuppoſe that nothing (4 
10 be paid to the heir, or executor, &e, of the annultant tor 
the time from the lalt yearly payment to hls deceaſe, which, | 
believe, is frequently otherwiſe, and therefore to corrett the 
value found by the tables ſo as to anſwer to any particular cale, 
the following directions mult be obſerved, 

I, It it is required to have the yearly value ſuch as to In. 
elude the lateſt moment of life; then find the preſent worth 
of an annuity of 11, (by Table II.) tor a number of years equal 
to twice the expettation found (By Table V.) divide the ſame 
by twice that niunber (or tour times the expettation) and add 
the quotient to the value found in Table VI. and it will be the 
* value agreeable to the above condition. 

II. If the value, according to half yearly or quarterly pay. 
ments, on ſuch conſideration, is 3 „ then, from the 
corrett yearly value found as above, deduce the half yearly or 
| 82 values, by Problem VII. of Chapter L and the re- 

ult will be the anſwer, 

III. It the half yearly or quarterly values are to be found 
on this ſuppoſition, that nothing is to be paid for, the time be. 
tween the laſt half yearly or quarterly payment and the death 
of the annuitant, then take the half or fourth (as the caſe ſhall 
be) of the corretlion found by the firſt direction for the yearly 
payments, and ſubtratt the ſame from the value obtained by 
the gd direftion, and the remainder will be the anſwer, 

Ex AMP. Let the age be g6, then the expeRtation is 25 nearly, 
the double thereof = zo years, and the value of an atinuity of 
1], for that time at 4 per cent. is 21:4, which — 3 yy by 
100 makes 14, the cortettion to be added to 13.88, the va- 
lue from the Northampton table of an age of g6; and conſe- 
quently the true value, ſuppoſing a proportional part of the 
annuity to be paid up to the time of the atinuitant's death, is 


14:09: 


All 808 14:24, the value for half-yearly payments 


and 7 14:3, the value for quarterly payments on 


the ſame principle, 
But if nothing is to be allowed for the * between the 
laſt half yearly or quarterly payment, and the Yme of death, then 


14.69 - (or 167) = 14.184 and 14.9 ==, £224 (or 64) 


| #1494 muſt be dedudted for the half yearly and quarterly values, 


I flatter: myſelf with the pleaſing expeftation that this q He 
will be acceptable to the numerous readers of this work, as if 11 of 
an interefling nature, and te br to be hhonin by every perſon of 
| property, I am the more emboldened in this expetation, as I have 
tntroduced the whole din of Annuities with brevity, novelty, 
and accuracy i avording the errors of Other writers, and inc 
porating what 1s not to be met with in any publication on this 
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the late ingenious Thomas ry by F.. J. 4 work both ſcarce 
and valuable; Other tables of „fen and Dr. Price, which 
ap n I have eaprnged | and have ndyanced cot. 
rei methods for ſolving the ſame problems for whith they were 
intended, by means of theſe tables hat tre heave giten, 1 that 
brevity 4% tomprehenfiveneſt are aber ved thromgh the whole. 
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upon one of the methods em- 
pplies. Of this there 
get methods; that of borrowing upon annuities for 


1128, borrowi 
ann, government or raiſing 
rs of e be I Lad queen Anne, large 
reigns o 
2 frequently — upon annuities for terms of 
— which were ſometimes longer and ſometimes ſhorter, 
* 97 an att was paſſed for borrowing one million upon an 
annuity of 14 per gent, or of 140,000], a year for 16 years, In 
1691, an aft was paſſed for borrowing a million upon annuities 
for lives, upon terme which in the preſent times would appear 
very advantageous: | But the ſubſcription was not filled up, In 
the following year the deficiency was made good by borrowing 
gon noi for ve uh, pe cen, vr ul more hu 
$ pUrchate, In 1 1 8 Chäle 
thoſe — es were allowed to exchange them for others of 

; years, upon paying into the exchequer 6g pounds in the 
vdred} that de, the difference between 14 per cent. for life, 
and 44 per cent. for g6 years, was ſold for 6g — or for 
four and a half years purchaſe. Such was the ſuppoſed inſta⸗ 
billy of government, that even theſe terms procured few pur- 
chaſers, In the reign of queen Anne, money was upon different 
becallons borrowed both upon annuities for Ilves and upon annu⸗ 
Illes (or terms of 36, of 89, of g8, and of gg years. In 1719, the 
roprietors of the annulties for gs years Were induced to accept 
b ſſeu of them South Sea ſtock to the amount of eleven and a 
half years purchaſe of the annuities, together with an additional 
quantity of flock equal to the arrears which 7 then to 
be due upon them, In wn greater part of the other an» 
vvities for terms of years both long and ſhort were ſubſcribed 
into the ſame * The long 22 8 7 — amounted 
10 666,88 11, 8s. gd. a year, On the gth of January, 1775, 
the — ye of them 4 * 15 not Tubſeritihd at that i 
amounted only to 146,453) 194, Bd, 

During he bw _ which began in 1739 and in 1733, Ut. 
tle money was borrowed either upon annuities for terms of 
— or upon thoſe for lives, An annuity for 98 or gg years, 
jowever, 1s worth nearly as much money as a perpetuity, and 
ſhould, therefore, one might think, be a fund for borrowing 
nearly as much, But thole who, in order to make family ſet- 
tlements, and to provide for remote futurity, buy into the pub- 
lick ſtocks, would not care to — into one of which the 
value was continually diminiſhing; and ſuch people make a 
very conſiderable proportion both of the proprietors and pur- 
chalers of ſtock. An annuity for a long term of yore, there- 
fore, though its intrinſic value may be very nearly the ſame 
wich that of a perpetual annuity, will not find nearly the ſame 
number of purchaſers. The ſubſcribers to a new loan, who 
mean generally to ſell their ſubſcription as foon as poſſible, pre- 
ler greatly a perpetual annuity redeemable by parliament, to 
an irredeemable annuity for a long term of years of only equal 
amount, The value of the former may be ſuppoſed always the 
lame, or very nearly the ſame; and it makes, therefore, « 
more convenient transferable ſtock than the latter, 

uring the two laſt mentioned wars, annuities, either for 
terms years or — lives, were * —_— = as — 
ums to the ſubſcribers to a new loan, over and above the re- 
deemable annulty of intereſt upon the credit of which the loan 
EH viel the money re GA 
( ch the mo s 

tional 4 to the lender, 

Annuities for lives have occaſionally been granted in two 
different wy either upon ſeparate Ives, or you lots of lives, 
which are called Tontines, from the name of thelr Inventor, 
When annuities are granted 11 — ſeparate lives, the death of 
every Individual annultant diſburthens the public revenue (6 
far us it was affetted by his annulty, When annulties are 
ranted upon tomineg, the liberation of the public revenue 
vw not commence til the death of all the annultants compre» 
Er in one lot, which may ſometimes conſiſt of twenty or 
Arth perſons, of whom the ſurvivors ſugceed to the annuities 
of all thoſe who die before them the laſt ſurvivor ſucceeding 
lv the annuities of the whole lot. open the ſame revenue 
more money can always be raiſed by tontines than by annuities 
for ſeparate lives, An annuity, with a right of ſurvivorſhip, 
is really worth more than an equal annulty for a 14A life; 
and from the confidence which every man nature j has in his 
own good fortune, the pres upon which is founded the ſuc- 
teſs of all lotteries, ſuueh an annuity generally (ells for ſome- 
thing more than it js worth. In countries where it is uſual for 
government to ralſe money by granting annultſes, tontines ate 
upon this accbunt generd x projurres to annultles for ſeparate 
Ives The expedient which will raiſe moſt money, ls Almo 
2 Tanne 6 that which is likely to bring about in the 
(peediefl manner the liberation of the 4 revenue, 

In Britain, the (eat of government being in the greateſt mer: 

tanilſe = in the world, the merchants * generally the pev: 

ple who 4 8 9 government: By advancing it the 
Ut Mean 16 AIAN; hut, Of the eurer, 16 eres 

tl not Wilnihy b h y 

Welt ereantile eaplialsy and wnleſy they expetied ip fell with 
© profit thelr ſhare In the = Hon for & Hew loan; the 

werf won! N Bui It by ad vans ing \helt money 6 
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were to purchaſe, inſtead of perpetual annuities, annuities for 
lives only, whether their own or thoſe of other people, they 
would not always be ſo likely to ſell them with a profit, An- 
nuities upon their own lives they would always ſell with lols; 
becauſe no man will give for an annuity upon the life of ano- 
ther whoſe age and ſtate are nearly the ſame with his own, the 
ſame price which he would give for one upon his own. An 
annuity upon the life of a third perſon, indeed, is, no doubt, 
of equal value to the buyer and the ſeller; but its real value be- 
gins to diminiſh from the moment it is granted, and continues 
todo ſo more and more as long as it ſubſiſls. It can never, 
therefore, make ſo convenient a transferable flock as a perpe- 
tual annulty, of which the real value may be ſuppoſed always 
the ſame, or very nearly the ſame, 

In France, before the revolution, merchants did not make 
ſo great a proportion of the people who advance money to go- 
vernment, as thoſe concerned in the finances j the farmers 
general, the receivers of the taxes which were not in farm, the 
court bankers, &e. made the greater part of thuſe who advanced 
their money in all public exigencies, Such E were com- 
monly men of mean birth, but of great wealth, and frequently 
ot great pride, They were too proud to marry their equals, 
and women of quality diſdained to marry them, They fre- 
quently reſolved therefore, to live bachelors 4 and havin 
neither any families of their own, nor much regard for thoſe v 
their relations, whom they were not always very fond of se- 
knowledging, they deflred only to live in ſplendor —_ 
own time, and were not unwilling that their fortune ſhould 
end with themſelves, The number of rich people, beſides, 
who were either averſe to marry, or whoſe condition of life 
rendered it either 122 or inconvenient to do ſo, was much 
* in France than in England, To ſuch people, who 
lad little or no care for poſterity, nothing could be more con- 
venient than to exchange their capital for a revenue, which is 
to laſt juſt as long, and no longer than they wiſh it to do, 

ANNULET, A ring, in heraldry, is a difference or mark 
of diſtinttion, which the fifth brother of any fanily ought to 
bear in his coat of arms, See the SYSTEM, Sekt. VI. Art, a. 

ANNULETS, in architecture, are ſmall ſquare members, in 
the Doric capital, placed under the quarter round. They are 
alſo called fillets, 

ANNULET is alſo uſed ſor a narrow flat moulding, com- 
mon to other parts of a column; viz. the baſes, &c. as well as 
the capital ; 15 called becauſe it encompaſſes the column 
around,——In which ſenſe annulet is frequently uſed for ba- 
ue or little aſtragal. See the SYSTEM, and Plate VI. 


ig. II. 

ANNUNCIATION, the tidings which the angel Gabriel 
brought to the Holy Virgin, of the —＋ of the incarnation, 

ANNUNCIATION is allo the name of a feaſt, celebrated 
annually on the a th of March, commonly called Lady-day, 
in commemoration of that wonderful event. The Jews all 
give the title Annunciation to part of the ceremony of their 
_—_— vis, that, wherein they explain the origin and ocee« 
jon of that ſolemnity, This explanation they call Haggade, 
q. d. the Annunciation, 

ANODYNE, (from a privative, and 9, %% of neg. 
and o, pain); a term applied to medicines which eaſe pain, 
and prociire * They are divided into three forts, vis. 
1, paregories, of ſuch as alſuage pain 4 s, hypnotics, of ſuch 
as relieve by procuring leep j 6 narcotics, of (ſuch as caſe 
the patient by 2 Him, Oplates and narcotics deſtroy 
ſenſation. Some hypnotics and paregories, as nitre, eamphor, 
Ke. procure eaſe and * _— the offending caufe, 
Camphor is ſaid to be the beſt anvdyne in nervous: cales and 
at the deeline of levers, The doles of thele medicines are 
generally regulated by the pulſe. Anodynes, ſhould not be 

ven without great caution, nor on @ full llomach, nor in 
Lropiles Hemlock procures eaſe and ſleep, without cauſing 
that head-ach next morning, 2 complained of after taking 
oplum, If the pulſe be ftirong, a larger doſe is fates If weak, 
a leſs doſe muſt be given, We have alſo compound medicines 
in the (hops prepared with this intention, and ealled by this 
name, Such is the anodyne ballam; mate of Caſtile ſoap, 
amphor, ſaffron, and ſpirit of wine, digeſted In « fand-heat 
f i 1 not N for prucur 1 eaſe jn the mo 
racking extremities of pain, but allo for 4 ing diſehargs 
ing the peecant matters that occaſioned it. This palſam 
müch the fame with the moclern opodelidoe; A eng way 9 
reparing any uſeful, Tafe, and efficarious anoilyne; Is as fol- 
x take half an vince of opium, diffolve it in a gentle heat 
in three ounces of Water, Mraln the (lution, end evapurate it 
ts c dry ſubſtances Orin this ts powder In a glaſs mortar 
with thrice the quantity of loal lte, dd you have an encel⸗ 
lent preparation of oplüm, to be given three or Four grains Tor 
a doth; By diffolving the opium thus in water, we get rl, 
wot only of Its groſs and foul parts, but alſo of Its 15 
which are Wund much more pernicious than the Felt j and by 
dividing Its parts after wards With e the mechlelne 14 1700 
d wifelble whih _ fils 
Wow engel 
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a very large doſe; whence it were much to be wiſhed ſome- 
thing could be found that would be more innocent, and yet 
anſwer the ſame purpoſe, And this camphor and nitre will do 
on man ei not on all occaſions, 
ANOMAL US, pk Yor ſomething that deviates from 
the ordinary rule and method of other things of the ſame kind, 
ANOMALOUS verbs, in grammar, are ſuch as are irregular 
In their conjugationsz deviating from the rules or formulus 
obſerved by others, There are anomalous verbs, or irregular 
inflexions of verbs, in all languages, In the Engliſh, all the 
irregularity in our anomulous verbs lies in the formation of the 
reter tenſe, and paſſive participle, See the Sys TEM, Part Il. 


hap, III. No. 3. 

ANOMALY Ain aſtronomy, is the diſtance of a planet from 
the dphelion or apogee z or it is an irregularity in the motion 
of a planet, whereby it deviates from aphelion or apogee, 
the SyYstxM, Sekt. XII. 

ANOMIA, in W a genus belonging to the order 
of vermes teſtacea, The hell is bivalve, and the valves are 
unequal, One valve is perforated near the hinge ; affixed by 
that perforation to ſome other body, There are ag ſpecies of 
the anomia ; of which _y two are natives of the Britiſh ſeas, 
For the generic and ſpecific charafters of the ſhell as form. 
ing a branch of Conchology, ſee the SYSTEM, Order II. 
Genus ly. The follile ſpecies of the anomia genus are un- 
commonly numerous in this iſland, in our e alk-pits and 
limeſtone-quarries z and, in Olouceſterſhire, they are as com-. 
mon on the Adee lands as pebbles in other places, 

ANOREXIA, anorexy, (from « neg. and 178 appetite): 
i Want of appetite, of a louthin of foul; The dilbrder is 
either original or ſymptomgtle. When it is original; its caliſes 
ure, bad diet, tou Free drinkin 1 Kc. in which 
eales; a vomit or two of ipecaciianhs may be taken; and tem. 
perance, & light but cordial nouriſhing diet, and daily exer- 
viſe, perfilied in, will generally effekt 4 recovery; But it is 
Wore Frequently a fymplom of ſome other diſorder; and then 
the Wis enntls ön the removal of the original one. 

ANSERKES eomprebends the third oriier of birds in the 
Liungah flew of Ornithology: For the charatterifiic deferip- 
tio! vt this oftſer, ſet the rst, Jett. IV. | 

ANT, the Engillh name of the yeniis formic: Fur —_ 
an of this extranrdlinary genus of tnſetts, fee the article 

One | Loy the feverdl fyeries, and tut the elaffificatiun, fre 
the Ay ſſem of EN FUMBLUGY: Newman Uhſpt ves, that ants 

i) he wile vt of fur mach Keese vi you animaſe, 
i | 84 Wee, frogs, Ku, exguifiiely tom poi an pt fel far 

Walling ay Wing that van be ee ten by artificlal apargmy: 
Us fy 10 Is fag Wis un pas tn Wien I & Wfunſen Wax 
—— property (ite Nau eVent the WV ram eallaplin 1 
wing vinthedl wgether by Vip 10 & bus is 16 he pene- 
tate pi ee hules, Traun which the ants will 
preſently find thelt if 

Aw Nate, the Kain name of the genus Myrmernplaga, 

wAdeleription of this genus arid the (peries ere gi . 
In i Artivle My AMECUPHAGA, aid for the elaffification, 
ve the Nye of MAMMALIA: | | 

AN Nan 4 name rn Wiven t6 Kick of Nittle white 
balls fund th thi banks or neſts of ants, ordinarily ſuppoſed 
ts be the dea of this (leet; | 

Late naturelifis have ubſerved, that theſe are 1 properiy 
the ants enge, bit the young brood themſelves in their fi 
(ate j they are fo many Nitle vermieutlt wrapped up ina film of 
(kin, 8 of a fort of filk, which N. a but Bt them: 
(elves as IIK worms and eaterpillars (6, Ai firft they are hardly 
ebferved to ir! but, after a few days continuance, they exhi: 
bits feeble motion of flexion and extention j and begin to lugk 

ew ilk and hairy, ſhaped like fmall maggots, in which ſhape 
hey 5 wp ul they are almoſt as large 84 ants, When they 
— thelr metamorphoſis, and appear in their proper ſhape, 
— have & (mall black ſpeck on them eloſe to the aus of thy 
Included ant, which M, Lewenhoeck probably enaugh ima 
1＋ to be the feces voided by t, Dr, Kd, King opened ſpve- 
al of theſe vulgarly — eggs; in ſome of which he found 
only a mupgot in the eſrcumſtances as above deſcribed : while 
in another the maggot had begun to put on the ſhape of an ant 
about the head, having two little yellow ſpecks, where the 
eyes were to be, In others, « further progreſs was obſerved, 
the included maggots being furnithed with every thing to com» 
plete the ſhape vt an ant, but wy tranſpurent, the eyes 
only excepted, which were as black us bugles, Laſtly, in 
others, he took out every way perfet and 1 ants, 
which immediately crept about among the reſt, Theſe ſup. 
poled ants eggs are brought up every woke by ſummer, near 
the top of the bank, where they are jones all the warm part 
of the day, within reach of the ſun's influence, At night, of 
if it be cool, or like to rain, they _ them down tb d greater 
depth; fo that you may dig a foot depth e'er you come at 
them, The true ants eggs are the white ſubſtance which, upon 
opening their banks, pp ars to the eye like the 1 4 
— white ſugar, or ſalt, but very ſoft and tender, Examine 
y « microſcope, it is found to confiſt of ſeveral pury, hite 
appearances, In diſtin membrane, all figured liks leflv 
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ſorts of birds eggs, and as clear « fiſhes bladder, 
ſubſtance is found in the bodies of the ants themſelves 
this ſpawn, when emitted, they lid in mutitudes, to brood, i; 
in foe time it is turned into litthe vermicles a (inal! us mij — 
commonly called ae (ey, 

Avr. Adi, are little hillocks of earth, Which the until. 
up for their habitation and the breeding of their 'oung, Hoe, 
are u very great miſchief to dry paſtures, not only by wallin 
fo much land as they cover, but by hindering the ſeythe js 
mowing the graſs, and yielding « poot hungey 60 pornie don 
to cattle, e manner of deſtroying them is to cut them ; — 
tour parts from the top, and then dig into them ſo dee ＋ 
take out the core below, ſo that, when the turf is laid * 
again, it may lie ſomewhat lower than the level of the tel ö 
the land 3 and this will prevent the ants from returning tg by 
ſame place, which otherwiſe they would certainly do, Th 
earth thut is taken out muſt be ſcattered to us greit a dif 
every way as may be, otherwiſe they will coll it togethey 
and make another hill juſt by, The +4 time for doing 
this is winter: und if the places be left open, the froft an 
rains of that time of the _ will deſtroy the reſt: but in th; 
caſe care muſt be taken that they are covered u early enon h 
in the ſpring, otherwiſe they will be leſs fertile in gruſy than 
the other places, In Hertfordſhire they uſe u patticiilar kind 
of ſpade for this purpoſe, It is very ſharp, and formed at the 
top into the ſhape of a'creſcent; ſo that the whole edge make 
up more than three-fourths of « circle ; this cuts in every part 
and does the buſineſs very quickly and effeftyally, 01 ery 
uſe the ſame inſtruments that rey o for miole-hills, Human 
dung is « better remenly than all theſe; as is proved by experi. 
ment; for it will kill great numbers of them, anch drſve all the 
reſt away, if only a ſhall quaiitity of it be put into their hills 
Ants are likewiſk deſtroyed by ſeatiering 4 good quantity of 
unſlaked _ * he * yy b ke jk of quickſilver 
as u general poiſun to Infekte. For fitther direttiolis, ſee the 
*.. rx i oat . 11 3 

N15, #rtd of, an acid produce illing millions 

theſe inſets, either without or with the alien 91 waht, 1 
reſembles vinegar in many reſpetts; but differs From: It n Fury: 
Ing cryſtals with maghelia, Hon, and eite, 1h aten 
ar nüt yet determinech, but are uppoled ts eulhivide With 
„ e 6, an vplihet g. 

\NTAPH an epithiet given ich weite 
Whith diminith the feed; and ent Kiſh fe Wimwls of due: 


ments K Ae 
ANTARETIO por denotes the pushen pole, oy en of 
the earth's gal, The word is eompuſed of ae (64/14, 
30 W 11680 Vella gppofiie ty * WIL pale, The 
Wars wear He aniarfile ple ever appear ahve auf fang tean. 
WAA (11498 e of ep eller elrples of the pete, 
grallsl by the boon, al (his diftanee uf py ge Win, Hum 
ie (th y v4 1 6s is name (on Is belfig appoſſte tg 
other uke le, * 6] Keie th | wget iin at the lame 
(illance Tom is worth, pale, ealled this grelle vifels; For 
urther eleription uf this and the nee alels lev the 
I un the % ant Plate ahne ec. 
ANTECEDENT, in gene fas, ſomething that precedes of 
goes before another, in relÞert of time; 
Arterien grammar, the word which a relative tee 
87. 6. 1 the Ny fein, under the article PAONOUN, Part l. 
ap: : NO: þ: 3 
ANTEGEDENT, iu logle, denotes the firft propofitien of an 
enthy Meme. of 00 an argument Which only eonfills of te 
members. In pon 9 this, the latter U ealled the evi: 
fegen. Thus, In the argument, eagie, e fam, 1 think, 
and therefore | exiſt; ragits in the Alteeet ent 4 being thu 
ealled, beeauſe ( precedes the %% of the c of the arg» 
ment, Nes the SYSTEM, Part It; oth, 11, 1 I. and IV, 
ANTEORDENT of 4 1449, In mathernaties, denotes the fir 


term, of that Which is compared with the other, Thus, || the 


ratio he g 1 6, or of @ 10 6, @ l fuld to be the antecedent, 

LU K in medicine, are fur [pions of 
diſorder as appear beute a Whom er is ſh formed vs bo be re. 
ducible to any particular claſe, or — er denomination, 

ANTECEDENT, in rhetoric, are ſuch things as being once 
allowed, others neceſſarily or very probably follow. This iv 
one of the teen topics or common plates enumerated by 
Cicero and Quintillian, 

ANTEDILUVIANS, a general name for all mankind who 
lived before the flood, and fo includes the whole of the human 
race from Adam to Noah and his family, As Moſes has not 
ſet down the particular time of any tranfattion before the flood, 
except only the years of the fathers age wherein the ſever 
deſcendants of Adam in the line of Seth were begotten, and the 
length of their ſeveral lives, it has been the buſineſs of chro- 
nologers to endeavour to fix the years of the lives and deaths 
of tholt —_ and the diſtance of time from the creation 
to the delle. In this there could be little difficulty were there 
no varieties in the AN copies we How have of Moſes's wri+ 
tings 4 Which are, the Hebrew, the Sainarltan, and the Greek 
yeront of the Septuagitt t but as theſe differ N 
bly from one another, lovened men are much divi 2 
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| of the firſt ages of the 
opinion eofcerning - 7 ——— ſome 1 — 


ve been ſmooth, equable, and in all reſpects 
7 earance to have e Irn on the 
eavours to prove, that the face of the terraque- 
nw — the leluge was the ſame as it Is now, vis. un- 
— \ilinguiſhed into mountains, and dales, and having 
Newiſe a ſea, lakes, and rivers} that this ſoa was (alt, us 
| TTCT! ſubjebd to tides j and poſſeſſed nearly the ſame ſpace 
extent that it does now and that the antediluvian world 
A ocked with animols, vegetables, minerals, &e, that It 
had the ſame poſition, in reſpett of the ſun, which ours now 
hath, its axis not being perpendicular, but inclined, us at 
= he plane of the ecliptic ; conſequently that there 
iclent, to the p Pp 
— then the ſame ſucceſſion of weather, and the ſame vi- 
eiflitudes of ſeaſons, as now. 

As to the euſtoms, policy, and other general circumſtances 
of the Antediluvians, we can only form conjetures, The 
ouly thing we know as to their religious rites is, that they 
offered ſacrifices, and that very early, both of the fruits of the 
earth, and of animals; but whether the blood and Heſh of the 
winals, or only their milk and wool, were offered, is a di. 
we point, f their arts and ſciences, we have not much 
— to ſfay. The Antediluvians ſeem to have ſpent their time 
ther in luxury and wantonneſa, to which the abundant fer- 
tility of the firſt earth invited them, than in diſcoveries or 
improvements, which probably they ſtood much leſs in need 
of than their ſurceſſors, The art of working metals was 
found ont by the laſt generation of Cain's line; and muſſe, 
which they might be ſuppoſed to praftiſe for thei leaſure, 
was not browght to any perfeftion; if invented, before the 
lame generation. Some authors have ſuppoſed aſtronomy to 
have 2" cultivated by the Aftediluvians, though this is pro- 
ably ing 46 a tiltake of Joſephus: but it is to be pre: 
Fumed, the progreſs they mache therein vt in any other ſeivnce; 
Wis Hot extraoralinary 4 it being even very doubiful whether 
ſelters Were 14 much a known before the Muu: 

As (9 their politics and elyil eonftiniions, we have not fy 
Wirth 48 WHY Eirtumſfances Whereon bs build eunjefture: t 
„ p1bable, the n form of government, WhIth fek⸗ 
Wah Was the 0 ; Wa (vt afjde when yranny and vpprefiign 
Jena 19 Hake place, apc mUCh Ffuoner ajmyng the — Mein 
wan that ug 1 { [vers Bll, that Welr Lemmunſtſes Were 
bi few, and een 9 Af vallly larger wwnhers of * 8 (han 
wy dungen nee the dee! By FAIR, 11 A. Ane * whe: 
hey, aller the nen i th Wy great Families of wh an 
Fain, Here were any fl 1 10 elvil luplptinn; wr diyerfiiy 
if regular governments at all; I bs ware "yy hat Th 
nd then wigs bit ene great man ten thavigh 11 Ing In & Mil 
vl anarchy; Nivis vil Ine Teveral unt % alis; wh 
„ Wax alingll the mature 1 u their having, lt al 
wobability, ut une comme 18 * #, (iy i Was a Elrem⸗ 
— whivh Wall runtrſhutech by iat general en 9 
Which et wf Rape evuld not have to wilverſally wver- 
prev the Antediluvia world: And {yt this realtii e, 
« ee, 1 (yon as the pulterity of Noah were fuffeſent ly 
fetale, & plurality of tongues Was 2 Introduced, 
Wi Uther 19 Vide them inte Ane (urletics, and thereby pre: 
wen any en total (upravation for the future. dee CUNT U: 
BON UF TONGU kk: 

Of the condition of the Antediluvians, Mr. Whitehurſt, in 
Vis eee 1440 hv Original Mate And fOrmamion of He gar, 
bas given vis the following piefure | dt Under a mild and ferene 
My, and when the (pontaneons produttions of the earth were 
wwe than (lficlent for the eas of nature Without art of (a: 
bor, mankind had no need of any other protettion trom the 
lnlemency of the ſeaſons, nor of barns for winter's flare, than 
iv benevolent Author of nature had plentifully provided for 
them, Conſequently, in « fate of nature like this, there was 
Wiemptation to atis of violence, injuſtice, fraud, Ac, every 
wie having plenty and enough, vac equal| pariook of the 
numerous bleffings thus amply provided for him, Power and 
property being equally diffuled, men lived together in perfect 
peace and harmony, without law, and without fear; therefore 
It may be truly fald of the Anted{luvians, that ay ſlept away 
their time in front repoſe on the ever-verdant turf, Such ap- 
rently was the Nate Of nature In the firſt ages of the world, or 
tum the creation to the firſt convulſion in nature, whereby the 
world was not only univerſally deluged, but reduced to a heap 
ol ruins,” But our ingenious author, whoſe [nquiyry is not 
flefſedly repugnant to revelation, ſeems here to have loſt 
imſelf in a pleaſing reverie. At leaſt he has forgot to inform 
uu, For what purpoſe, under ſuch cireumſtances, he ſuppoſes 
the deluge to have been ſent ws the eartht and, How we 


We 10 underfiand the account given by Moſes, who repreſents 

the Antediluyidhy, not as an innocent ap repoſing 

on the ever«verdant turf; but 6 « corrupt generation, by Whom 
the earth was filled with violence,“ 
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thoſe firſt ages, in compariſon with our own. Few —.— 
now arrive to eighty or an hundred yours; whereas, before the 
flood, they frequently lived to neut « thouſand: « di ſpropore 
tion almoRt incredible, though ſupported by the joint tel i mo- 
nies of ſacred and prophane writers, Some, to reconcile the 
matter with probubility, have imagined that the ages of thoſe 
firſt men might poſſibly be computed, not by fler years, but 
monthaj an expedient which reduces the length of their lives 
rather to « Morter period than our own, But for this there is 
not the leaſt foundation; beſides the many abſurdities that 
would thence follow, ſuch as their begetting children at about 
ſix years of age, us ſome of them in that caſs muſt have done, 
und the contraction of the whole intorval between the creation 
and the deluge to conſiderably leſs than two hundred years, 
even according to the larger computation of the Septuagint, 
Again: Joſephus the Jer i hiſtorim, and ſome Chriſtian 
divines, are of opinion, that before the flood, and ſome time 
alter, mankind in general did not live to ſuch « remarkable 
age, but only a few beloved of God, fuch as the patriarchy 
mentioned by Moſes, They reaſon in this manner: Though 
the hiſtorian records the names of ſome men whoſe longevity 
was ſingular, ye! that is no proof that the reſt of mankind at- 
tained to the ſame period of life, more than that oy man 
was then of a gigantic ſtature becauſe he ſays in Hoſe days 
there were giants wpon the earth, Belides, had the whole uf 
the Antediluvians lived ſo very long, and increaſed in num- 
bers in proportion to their age, before the flood of Noah, the 
earth could not have contained its inhabitants, even ſuppoſi 
no part of it had been fea. And had animals lived as long, 
and multiplieck in the ſame manner as they have done after = 
wards, they would have — the whyle produce of 1 
globe, and the ſtrunger would have extinguiſhed many (pecie 
* weaker. Hence they conclude; that, fur Wiſe an 
good ends, Bud extended only the lives of the patriarchs, an 
« le beſide; to ſich an extraoytlinary length, bY 
But Holt Writers maintain the longevity of tiankind in ge⸗ 
Heral in the ear , world, not only ußon the authority of Taz 
ered, but likewiſe of profane — And for ſich 4 evnlti= 
tution, the mata reaſons aft abundantly obvious. When the 
earth Was Wholly unpeopleſf, except by one alt, | Was ne- 
eefſary 19 enduw men With & roger Fame, and ts allo 
hem a ef ehniſupanee upon Barth kur ae I with 
habſtants, In the I fas of every Weehanical art, ke⸗ 
Wing 1 Hlage, bull gy eating, Ke, it would require 
MANY YORrE BY rien 8 1 ven 17 my * IWitrwnents 
ig vals men uf their [yr and by Meese nge al 8% - 
etlmeſis ty bring thele Yiu za any degree uf __ 
IN n Very part of sher wark Tull have beef) 
bes e 1 wh Heh & penny aun ener lee 0 
iy 5 A Will have yequires lung on wil v dong! 
uf hudy an asser wars, when werhanieal 10 big Way in- 
Wwduwend [vn ths i 
in 


I, If parents gt this perivd Nai * 
eontinuel lung Wit * ehildren, ts have slight them the 
1 uf provi; 1 ur | ehe ann have elended thein 
rum 00 attat K tj wil eally, and (rom other ti Wl it 
which they were papoſs many Families would have been 
iotally 13 Wihed: Rut ane of the belt and molt valuable 
ends Which longevity would anſwer Was, the trantmilting of 
knowledge, partieviarly of religious knowledge, ts mankind 
And thus, before Writing was Hivented, or any (wel galy and 
durable mode of conveyance Was Found Out, a very Few mon 
ſerved for many generations ie rue their poſterity, who 
would not be at a folk 19 eontylt Niving and authentic records. 

The natural cauſes of this lungevily are variouſly affigned, 
Some have imputed it 16 the fv ney of the r 
and the fimplieity uf their diet j _ ng that they hall nune of 
thoſe proverations ts gluttony, Which Wit and vice have (ines 
Invented, Ne might wnduubtedly have fore eſſpel, 
but not poſſibly to ſuch a degrees, There have been man 
temperate and abſtemions perſon in later ages, who yet ſeldum 
have exceeded the wihal period, Others ve thought, tha 
the long lives of those inhabitants of the old world progeedes 
from the firength of their flaming, of firſt principles of their 
budily conſtitutions: which might, indeed, be « cancurrent, 
but not the ſole and adequate cauſe of their longevity fur 
Shem, who was horn before the deluge, and had all the vir« 
tue of the antediluvian conſtitution, fell three hundred years 
ſhort of the age of his forefathers, becauſe the greateſt part of 
his life was pallod after the flood. Others have imputed the 
longevity of the Antediluvians to the excellency of their 
frutta and ſome peculiar virtue in the herbs and plants of thoſe 
days, But to this — — 1 it has been objeted, that as the 
earth was curſed immediately after the fall, its produttions we 
may ſuppoſe gradually decreaſed in their virtue and goodneſs 
till the flvod ; and yet we do not ſev the length of mens lives 
decreaſed conſiderably, if at all, during that interval. Wav- 
ing this 3 an the import of the eurſe is yariouſly in- 
terpreted, it appears certain that the produttions of the earth 
wort at firſt, 649) robably continued tin after the deluge, of 
rend nature from what they were in future times: 


ſuppoſed, tl ineipal of the 
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ANT 


of the An e. air, which after the deluge, * ar- 
rupted an uw huleſum 1 reaking, by egrees, the pri ine 
crafis of the body, and ſhortening men's lives, in @ very few 

es, lo near the preſent flandard, The temperature of the 
vir and ſeaſons before that cataſtrophe are upon very probable 
rounds ſuppuled to have been r uniform and mild: 
No burning heats of ſummer and the leverities of winter's 
cold were not then come forth, but ſpring and autumn reigned 
perpetually together: And indeed, the circumſtance above 
all others moſt conducive to the prolongation of human life in 
the poſtdiluvian world appears to be an equal and benign tem. 
erature of climate — the article LONGEVITY Y whence it 
eems reaſonable to infer, that the ſame cauſe might have pro- 
duced the lame effett in the Antediluvian world, 

The Antediluvian world was, in all probability, ſtocked 
with a much greater number of inhabitants than the preſent 
earth either attually does, or — 4 is capable of containing 
or ſupplying. This ſeems naturally to follow from the great 
length of their lives, which exceeding the preſent ſtandard of 
life in the proportion, at leaſt, of ten 10 one, the Antediluvians 
muſt accordingly in any long ſpace of time double themſelves, at 
leaſt in about the tenth part of the time in which mankind do now 
double themſelves, Ii has been ſuppoſed that they began to be- 

et children as early, and left off as late, in proportion, as men 
o now; and that the ſeveral children of the ſame father ſuc- 
ceeded as quickly one after another as they uſually do at this 
day; and as many generations, which are but ſucceſſive with 
us, were contempary before the flood, the number of people 
living on the — at once would be by that means ſufficiently 
increaled to anlwer any defett which might ariſe from other 
circumſtances not conſidered, So that, it we make a compu- 
tation on theſe principles, we ſhall find, that there was a con- 
ſiderable number of people in the world at the death of Abel, 
though their father Adam was not then 190 years old; and that the 
—2 of mankind before the deluge would eaſily amount to 
above one hundred thouſand millions (even according to the 
Samaritan chronology), that is, to twenty times as many as 
our preſent earth has, in all probability, now upon it, or can 
_ be ſuppoſed capable of maintaining in its preſent conſtitu- 
tion, 

ANTELOPE, a ſpecies belonging to the . capra. 

or a defeription of the genus and the ſpecies which appertain 
tis it, The the Article CAPRA; and for the clallification, lee the 
Syllem of MAMMALIA; 
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the whole; neither of them eleyate any thing in dillillatian, 
The principal uſe of pyrethrum in the preſent prattice is as a 
maſticatory, tor promoting the falival flux, and evacuating 
viſcid humours from the head and neighbouring parts; by this 
means it often relieves the tooth-ach, ſome kinds of pains of 
the head, and lethargic complaints, 
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Which is fixed an the top of the filament 
alla: it euntains the pollen ar "Wy wh Ny - wo 
t eniity ty the 4 4 ah 6 of the plant, agcur ing tv Ws 
ee the IN of BOTANY, Bett, It, 1 
ANTHROPOPHAGI, (of a Wan, and bays 
eat), men-eaters, That there have been, in almuſ} " 
ages of the world, nations who have followed this barbs al 
prattice, we have abundance of teſtimonies. The ( 2 
the Leſtrygons, and Scylla, are all repreſented in ! Avis a, 
anthropophagt, or man-eaters; and the lemale planicy 
Cirece and the Syrens, firſt bewitched with a ſhew o pleal T 
and then deſtroyed. This, like the other parts of Homer's — 
try, had a foundation in the manner of the times procedin his 
U 
When men devour'd each other like the beaſts, O kau 
Gorging on human fleſh, 
When America was diſcovered, this practice was found tg 00 
almoſt univerſal, infomuch that ſeveral authors have ſuppoley 
it to be occaſioned through a want of other food, or — 
the indolence of the people to ſeek for it; though ok 
aſcribe its origin to a — of revenge. It appears pretty — 
tain from Dr. Hawkelworth's Account of the Voyages iy the 
South Seas, that the inhabitants of the iſland of New Zealand, 
a country unfurniſhed with the necellarles of life, eat the ba. 
dies of their enemies, It appears alſo to be very probable, th t 
both the wars and anthropophagy of thele ſavages take 
their riſe and owe their continuance to irreliſtible neceſſity 
aud the dreadful alternative of deſtroying each other b. 
violence or of periſhing by hunger. See vol, iii, p. 447 L 
leq, and vol, ii. p. gBg, &c. r. Marſden allo informs us 
that this horrible cuſtom is prattiſed by the Battas, a eople in 
the iſland of Sumatra. They do not eat human Meth (lays 
he) as a means ol ſatisfying the cravings of nature, owing to a 
deficiency of other food ; nor is it ſought after as a gluttanous 
delicacy, as it would ſeem among the New Zealanders. The 
Battas cat it as a ſpecies of ceremony as a mode of ſhowin 
their deteſtation of crimes, by an ignominious puniſhmen; 
and as a horrid indication of revenge and inſult to their under. 
tunate enemies. The vbjetts of this barbarous repalt are the 
priſoners taken in war, and offenders eotivitied and con- 
demned for capital crimes. Perſons of the former deſcription 
may he runſomed or exchanged; for which they often wait 2 
conſiderable time; and the latter ſuffer only when their friends 
rannot redecit; them by the cuſtomary fine of twemy bern. 
eliatigs; vr eighty dollars; Thel ate tried by the pevple uf 
the trilhe where the un was rottiinitterl,; but runtot be exerited 
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ie murderer than the ſenſe of diy ur the dread of punilh- 
ment, It even this horrid practice originates from wa 
(till it muſt be perpetuated from revenge, Death mult ſoſe 
much of its horror among thoſe who are accuſtomed to cat ile 
dead ; and where there is little horror at the fight of death, 
there muſt be leſs repugnance to murder, See ſome furthet 
— on uY ſubjett, equally juſt and ingenious, by 
I, Hawkelworth, %% ura. ANNIBAL, _ 
f of Jup , " ANTHRO- 
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NTHROPOSE or A, the r4 ol jvdging ar eng 
een 1 un, paſlions, ans Pu ans, tram 
the lingamenty ut I bl ly, In which ſenſe and geg 
an of kanne hat greater extent than eg dae or o. 
wy „ Otto * ubliſhec 2 aN rHRU roset, five 
Winds de Romine c (ineamentis externts, 
80 HYSIA err the n—_—_ of human 
tins, The N- 4 Was a frequent prattice among 
10 ancients, Some have magined that the ſacrifice of Abra- 
— was the firlt inſtance. Many reaſonings and diſquiſitiuns 
lave been founded on this ſuppolition 3 by which the ſeverity 
ol Abraham 1 yu is —— by ſome to have been ſomewhat 
exagyerated, Human ſacrinices were in uſe among the Gentiles 
belote that time] prabtifed by kings 3 well as by 2 per» 
fon; nay BY entire nations, as the Egyptians, — 
Candanites, && Human ſacrifices | prevail | in the preſent day 
amongll the inhabitants of the iſlands newly diſcovered in the 
South Seas, ＋ at Otaheite, where Captain Cook had 
an opportunity of being preſent at the horrid ſolemnity, 
We have extratted a copious account of the ceremonies as 
related by that celebrated navigator, which may be ſeen under 
- article EATOOAI ſee allo BANK 84's GEOGRAPHY, pages 


6% Am, is a prepoſition uſed in compoſition with ſeve- 
ral words, both in Greek, Latin, — 4 &e, in different 
eulen. In Engliſh, it ſometimes ſigntfies before; as in anti- 
chamber, a place before the chamber, In which caſe it has 
the ſame meaping with the Latin ante, before, Sometimes, 
again, it ſignilies contrary, or op ofite ; and is then derived 
from avr1, contra, againſt, In this latter ſenſe, the word makes 
art of the name of various medicines, to denote ſome pecu- 
E or ſpecific virtue in them againſt certain diſeaſes: ſuch, 
e. gr. are antivenereals, antiſcorbutics, antinephritics, &c. 
The prepoſition is frequently, however, omitted on theſe 
occaſions, without any alteration of the ſenſe; as in nephritics, 
arthritics, aſthmatics, &c. 

ANTICHRIST, among eccleſiaſtical writers, denotes a 
eat adverſary of Chriſtianity, who, is to * upon the 
earth towards the end of the world; We have demonſtrations; 
diſputations, and proofs, in great . and N15 1. both that 
the pope is, ani that he is not, Anti \riſt Ca * very 

ein deſcribing the father and n other of Antichrilk, his tridy 
— 77 his 9 und ronquelſs, his atchlexem nts again 
Gog, M ag 1 5 17 Some place Mattos at Conſtantinople, 
nk a ſerif lem, e at, at 
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near its periad, In the th hird, he diſcourſes of his ori 10 — | 


nation ; and ſhows that 1 is to be a Jew, of the tribe of Dan: 
this he founds on the authority of the fathers ; on the aſſage 
. Geneſis xlix, 17. Dan, be a Jerpent by by the way 7 e. 1 
that of Jerem vill 16, where it is ſaid, 2 of 


ll devour t earth; * on Rev. vii, where $t. John, — 
v. a4, Vorl. I. 


erating all the tribes uf Iſrael, makes na ment an af that af 
Dan f the fourth and filth buoks, he treaty ut the fighs uf 

nt chil In the lixth, uf his reign and wars. In the lo- 
von, his vices. In the eighth, of his dothring * mi a- 
cles, In the ninth, ok his perſecutions: and in the reſt, of the 
coming of Knoch and Elias, the converſion of the Jows, hs 
reign of Jelus Chrilt, and the death of Antichriſt, after he has 
reigned three years and an half, See allo Lounen 0 the 
Revelation, How endleſs are conjettures ? Some of the Jews, 
we are told, actually took Cromwell for the Chu 0 while 
ſome others have laboured to prove him Antichriſt himſelf, 
Ptaffius aſſures us he ſaw a folio buok in the Bodleian library, 
written on purpoſe to demonſtrate this latter poſition, ay" 
9 whole, the Antiehriſt mentioned by the apoltle qo, 1 

li, 18, and more particularly deſcribed in the book of 

AX. ſeems evidently to be the ſame with the Man of 
Sin, Ke, charatteriſed by St. Paul in his ſecond Epiltle to the 
Theſlalonians. e. ii, And the entire deſeription literall 
applies to the excelles of papal power, Had the right of pri» 
vate judgment, ſays an excellent writer, been always adopted 
and maintained, Antichriſt could never have been; and when 
the ſacred right comes to be univerſally aſſerted, and men fol. 
low the voice of their own reaſon and conſciences, Antichriſt 
can be no more, 

ANTIMONIALS, in medicine, denote preparations of an- 
timony or remedies whereof antimony is the baſis, or prin- 
cipal ingredient, Antimonials are chiefly of an emetic ten- 
dency; though they may be ſo qualified as to become either 
cathartic or diaphoretic, or even only alterative. Quincy 
aſſures us, that there are no medicines in pharmacy to be 
compared with theſe in maniacal affeftions; for that there are 
no emetics, or cathartics, of any other tribe, that are ſtrong 
enough for ſuch patients, unleſs in an over-doſe, which might 
be dangerous. An antimonial cup, made either of glaſs of 
antimony, or of antimony prepare ed of falt. -petre, though a 
ſubſtance indiſſoluble by the ſtomach, will give a ſtrong ca- 
thartic, or emetic quality to any liquor poured into it, with. 
out any diminution of its own weight, Beſides thoſe numerous 
preparations which take their denominations from antimony, 
the chief of which are enumergtec under that article; there 
are ſeveral other antimonſal medicines, Such are the ctocus 
* terius Ir the tinktura metalſorum, tigr- 

1 vite, — viſe of al (rot; bezvartdiriiin mineruſez 
10 ur metalloru * ürthullan 00 er, or Rermes mine 
tl, Ke. Letiery deſcribes ſeveral vilier preparations ok pw 
I ONY, 4 een miner e ot han Maint Fe ths * 
ha — MI of , WIN del Fit, hard, bt . 

evalide by 15 100 in düffrfent arts 6 

all #4 By ji 80 vn Thanh Wang, Plug ty; Franee, 

an lan commonſy In MINES Þ by 1 Fi, (FE y_ W yh 

earth ad any _ MESHES ft is blended With | 
Fecher hies of iy Veh Bl Fenchefz 4 Falatſſan of that wess 
Mews hy vs ul ing part of } is fil ver, ay in He Ape 
of the WINCH, eg te 916. Rong irg, was oN ſek⸗ 
Wee unſy In the eamperiiign ff 0 n Nerf pe A i} 
(a Wy as 4 furt el with which the wan Il arkened their 

FAWA, 11 el, wderflanding that If W Was ia enter 
Nam Walls pal pd Wi To Kd, WOW | ar ena 1 
N rew, '! ppi yer In WW $ large bar 
eyes were Wav it \ 11 thaſe uf bach ſes „* * 'y wer 
care of their Wau rüber their eyes; epe⸗ lit % ana ruun 
the eyes; ha a ned pes in 4 11 uf El U un e of anfl⸗ 


mon; With a deligh ui "Wh ben At this ths 
| rid; Arabi ml e he ank lik 


um 
| 
"3X Th eh e poke g the why fe 15 
is Hut wil ih F: 
wo 1 "I 1 
Ale Of i id \ WIE 


if at 
th plerriug of its ary Rl el ts 
{ahi 0 ſeh Hörtler their ty 75 1. 8184 

h * 1 i We E by aw 4 
inne 1 thi ='7 ho Al he 1 eyes 
i WAKE In apps ar | if gef, Ifataſn | IL,» 0 
the (ſeven Aga hy che, be oh af Stan, Ras 


e 
eee 


R 
1 Hu wadds } ine u 
1 4 4e N e Hemrntes 


4 
ee 7 0 0 e Ws wlarities 8 of the Jew! ſh natia 
= er the 19g g , de wht waunman, 0 | that | he baths 
run of 65 ai and that the — her eyes with ane 
by ' aws ſultciently how much antimany was in 
Tor by ale ane at his daughters a veſſel af antimony, 
ox ia put Paint in, core. The * af the Buuk 
of In lays, "an befure the deluge the angel Azleel taught 
ung women the art of painting themſelves, Tertullian and 
bt, Herten have declaimed very warmly againſt this cuſtom 
of painting their eyes and eye-brows, which was much prac- 
tied in Atric even by the men: [nunge oculos twos non 5 
diabeli, /ed collyrio (Ai, ſays St. Cyprian, Pliny, ſpeak- 
ing of the Roman ladies, ſays, that they painted their very 2 
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Tanta eft decoris affefatio, ut tingantur oculi ꝙuogue. Sarda- 
napalus painted his eyes and eye-brows. Joſephus reproaches 
the ſeditious with the ſame, wh aſſumed the name of zealots, 
and made themſelves maſters of the temple of Jeruſalem. 

The modern uſes of antimony are very numerous and impor- 
tant. It is a common ingredient in ſpecula or burning con- 
caves, ſerving to give the compoſition a finer texture. It makes 
a part in bell metal, and renders the ſound more clear. It is 
mingled with tin, to make it more hard, white, and ſounding ; 
and with lead, inthe caſting of rinters letters, to render them 
more ſmooth and firm. It 1s alſo a general help in the melting 
of metals, andeſpecially in the _—_ of cannon balls, It 1s 
likewiſe made wr of for purifying and heightening the colour 
of gold, It is now univerſally allowed, that pure antimony 
in its crude ſtate has no noxious quality; and that though ma- 
ny of its preparations are moſt virulently emetic and cathartic, 
yet, by a fig it alteration or addition, they loſe their virulence, 
and become mild in their operation. 

Before the fourteenth century, antimony had no place in 
medicine. But, about that time, Baſil Valentine, havin 
found a method of preparing and correfting the dangerous quali- 
ties of its ſulphur, publiſhed a book, intitled Currus triumph- 
alis Antimonii, wherein he maintained it a ſure remedy for all 
diſeaſez—but, in ſpite of all he could ſay in its behalf, though 
confirmed by experience, antimony remained in general neg- 
le& upwards of an hundred years: till about the beginning of 
the ſixteenth century, when it was brought into vogue by Pa- 
racelſus.— The parliament of Paris, immediately upon this 
reſtoration, condemned the uſe of it in form; and a phyſician, 
named Beſnier, having been found delinquent herein, was ex- 

elled the faculty, It ſeems, a great deal of miſchief had 
en done by it, for want of knowing the proper ways of 
giving it; ſo that the arret of parliament repreſents it as a mere 
poilon, incapable of being corretted by any method of prepa- 
ration, and not to be taken inwardly, without the utmoſt da- 
mage, 
— learned men complained of ſo ſevere and unjuſt a 
2 and, by a courle of happy experiments, at length 
rought it into eſleem again: whence, in ſpite of all the invec- 
tives made againſt antimony 1 authors, it was at length 
replaced, in the year 1637, by public authority, among the 
number of purgative drugs; and was inſerted, accordingly, in 
the Pharmacopœia, publiſhed by the faculty that ſame year. 

Patin did all he could to decry antimony : in his letters we 
find an unuſual vehemence expreſſed againſt it,—He had even 
compiled a large regiſter of * 5 whom the phyſicians had 
killed by it; which he called the Martyrology of antimony, 
Autimony, in medicine, &c. is not only given in ſubſtance, 
but many preparations of it are uſed; which are either emetic, 
cathartic, diaphoretic, or ſudorific, Crude antimony in pow- 
der is found good for diſſolving viſcidities, in cutaneous dif. 
eaſes, and, as ſome very confidently aſſert, in convulſions and 
epilepſies. Crude antimony is recommended in palſies, pains 
and numbneſs, which come on after a ſalivation, and is ſaid to 

have cured ſeveral who were paralytic from other cauſes. The 
method of giving it, is to begin with three grains, increaſing 
the doſe with three grains every day, to half a drachm ; after 
which the doſe is diminiſhed three grains every day, till it 
comes down to the quantity of the firſt doſe. Externally, in 
ointments, it is commended for drying up ulcers, curing 
the itch, and in plaiſters for reſolving of tumors. There 
appears no reaſon for people's — afraid of givin 
crude antimony internally; experience ſhews it to be a ſafe 
medicine, unleſs by accident the acid of the tomach ſhould be 
ſufficient to att as a menſtruum to it. The preparations of 
antimony are, 1. Sulphur precipitatum antimonii. a. Crocus 
antimonii, called alſo crocus metallorum. g. Crocus antimonii 
lotus. 4. Calx antimonii, called antimonium diaphoreticum, 
b. Tartarum emeticum. 6. Cauſticum antimoniale. 7, Cinna- 

aris antimonii, g. Regulus antimonii martialis. 9. Tinttura 
e 10. The 

er. 


The virtues of antimony, in the diſeaſes of animals, are ve 
great, and very evident on any trial. Pigs that have the meaſles 
are at all times recovered by it, which proves it a great purifier 
of the blood, Horſes who have running heels, that cannot be 
cured by the common methods uſed by the farriers, will gene- 
rally be cured by this medicine in a little time, The manner 
of uſing it is this: mix one drachm with every feeding of oats 
which the horſe has in a morning; it is beſt put together in 
one place, buried under a few oats, and the horſe's head bein 
with-held a little, and then let go juſt againſt that place, he 
will take it all in at a mouthful. Some horſes do not diſlike 
it, others obſtinately refuſe it, but to theſe it may eaſily be 
given in balls. The liver of antimony, crude antimony, and 
the crocus metallorum, are uſed as purgatives for horſes, See 
the Syſtem of CHEMISTRY, Part. Il. Chap. I. Sect. IV. 

It is generally * 4cong that the vapours of antimony are 
viſunous when raiſed by fire, but it appears otherwiſe from 
he operations Mr. Geoffroy made on it; he having once gone 

through ſixty calcinations of twelve ounces ofantimony, with- 
out receiving any harm from it: whence it is very evident, 


ermes mineral, or Carthuſian pow- 
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that the common opinion of the fumes of antimony contain 
an arſenical ſulphur, is an erroneous one; and it = be ade 
t 


that one great mark of antimony's being good, is, that it lle 
a great deal of its weight in calcination, It has more ſy] hi 
in this caſe, which the fire raiſes in a vapour, and ley ol the 
terreſtrial matter or ſpar, which are uſually very abundan; 10 
it, For a _— _— of 3 its ores, proceſſes, 

reparations, uſes, &c. ſee the Syſtem of Cuz 
Part II, Chap, 1. Sect, IV, g Fm 


Eſſence of antimony, an emetic wine made with glaſt of 


antimony; to which is ſometimes added a ſpicy ftomach; 
Dr. Huxham ſays, he never found any antimonial — 
better, ſafer, and more efficacious than this ſimple infuflon of 
the glaſs of antimony in a generous white wine, with a lit] 
ſpice to render it more — to the ſtomach. This wed. 
eine given to twenty or thirty drops, operates by gentle ſwears 
and purges in larger doſes very mildly, The judicious ph fi, 
cian, here mentioned, recommends it in obſtinate cheumutifin 
| Powder of antimony, is a mixture of two grains of eme. 
tic tartar, finely pulverized, with half a dram of any of the tel. 
taceous powders, This is a ſubſtitute for Dr, 22 febri. 
tuge powder; and has the ſame virtues with the antimonial 
wine above deſcribed, and emetic tartar. 

Antimony (ſays Mr. Boyle) alone, or aſſociated with one « 
two other _ ients, by a variety of operations and compoſi. 
tions, might be brought to furniſh a whole apothecary's — 
it will an{wer the phyſician's intention, whether he wants to 
employ a cathartic, or an emetic, a diuretic, diaphoretic, de. 
obſtruent, bezoardic, or cordial, All thele preparations f 
antimony, how ſevere ſoever alone, may yet be ſo managed, as 


to operate little or nothing at all in the prime vie, not be per. 


ceived till they are got into the ſmalleſt veſſels.— And then it 
is they are qualified to combat the gout, pox, evil, &c, See 
Neumann's Chemical Works, p. 198, &c. And Macquer's 
Chemical 8 under Antimony. 

ANTINOMIANS, in church hiſtory, denote thoſe who 
maintain the law of no uſe or obligation under the goſpel dil 
penſation, or who hold dottrines that clear! . the 
neceſſity of good works and a virtuous life, The antinomians 
took their origin from John Agricola about the year 1538, who 
taught that the law is no ways neceſſary under the goſpel; that 

works do not promote our ſalvation, nor ill ones hinder 
it; that repentance is not to be preached from the decalogue, 
but only from the goſpel. This ſett ſprung up in England 
. the proteftorate of Oliver Cromwell ; and extended 
their ſyſtem of libertiniſm much farther than Agricola, the dif. 
ciple of Luther, Some of their teachers expressly maintained, 
that as the elett cannot fall from grace, nor forfeit the divine 
favour, the wicked attions they commit are not really ſinful, 
nor are to be conſidered as inſtances of their violation of the 
divine law; and that conſequently they have no occaſion ei- 
ther to confeſs their ſins, or to break them off by repentance, 
According to them, it is one of the eſſential and dillinttive 
charatters of the elett, that they cannot do any thing which is 
either diſpleaſing to God, or prohibited by the law, Luther, 
Rutherford, Sch uſſelburg, Se gwick, Gataker, Witſius, Bull, 
Williams, &c. have written refutations; Criſp, Richardſon, 
Saltmarſh, &c, defences of the antinomians; Wigandus, a 
compariſon between ancient ahd modern antinomians. The 
dottrine of Agricola was in itſelf obſcure, and perhaps repre- 
ſented worſe than it really was, by Luther, who wrote with 
acrimony againſt him, and firſt ſtiled him and his followers 
antinomians, Ayricola ſtood on his own defence, and com. 
pros, that opinions were imputed to him, which he did not 
old. Nicolas Amſdorf fell under the ſame odious name and 
imputation, and ſeems to have been treated more unfairly than 
even Agricola himſelf, It is rather hard to charge upon a mat 
all the opinions that may be inferred from things that have 
— dropped from him, when he himſelf diſavows ſuch in. 
erences, 

ANTI-PA.DO. BAPTISTS, is a diſtinguiſhing denomina- 
tion given to thoſe who object to the baptiſm of infants; be. 
cauſe, they ſay, infants are incapable of being inſtructed, and 
of making that profeſſion of faith, which entitles them to this 
ordinance, and an admiſſion into church communion, See 
ANABAPTISTS and BAPTISTS, 

ANTIPATHY, in phyſiology, is formed from the two 
Greek words, avi contrary, and e paſſion. Literally taken, 
the word ſignifies incompatibility ; but for the moſt = the 
term antipathy is not uſed to ſignify ſuch incompatibilities as 
are merely phyſical; it is reſerved to expreſs the averſion 
which an animated or ſenſitive being feels at the real or ideal 

reſence of particular objetts. In this point of view, which 
is the light in which we at preſent conſider the term; antipah), 
in common language, ſignifies “ a natural horror and deteſta- 
tion, an inſuperable hatred, an involuntary averſion, which 4 
ſenſitive being feels for ſome other object, whatever it 5, 
though the perſon who feels this abhorrence is entirely gu. 
rant of its cauſe; and can by no means account for it.“ Sur 
is, they ſay, the natural and reciprocal hoſtility between dhe 
ſalamander and the tortoiſe ; between the toad and the weal*!; 
of between ſheep and wolves: - Such is the invincible * 
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icular perſons againſt cats, mice, ſpiders, &c. a 
Gon 4 r . ſo violent, as — make them 
b ** the ſight of theſe animals. Of theſe and a thouſand 
— antipathies the ancient naturaliſts, the ſchoolmen, and 
'he vulgar, form ſo many legends; and relate them as certain 
fats, that they may demand an explication of them from the 
hiloſophers- But theſe ſages begin with inveſtigating whe- 
iber ſuch antipathies actually exiſt or not. To what then are 
thoſe antipathies, of which we have heard ſo much, reducible? 
Either to legendary tales; or to averſions againſt objefts which 
we believe dangerous; or to a childiſh terror of imaginary 
file; or to a diſreliſh, of which the cauſe is — or to 
T ridiculous affeftation of delicacy 1 or to an infirmity of the 
bomach; in a word, to a real or pretended reluftance for 
things which are either inveſted, or ſuppoſed to be inveſted, 
with qualities hurtful to us. Too much care cannot be taken 
in preventing, or regulating, the antipathies of children; in 
familiariſing them with objetts of every kind; in diſcovering 
o them, without emotion, ſuch as are dangerous; inteachin 
them the means of defence and ſecurity, or the methods of el. 
caping their noxious influence; and, when the rational powers 
are matured by age, in reflefting on the nature of thoſe objetts 
which we fear, in aſcertaining what has been told concerning 
their qualities, or in vigorouſly operating upon our own diſpo- 
tions to overcome thoſe vain repugnancies which we may feel. 
See SYMPATHY, Which is the oppoſite of Antipathy. 

ANTIPATHY, in ethics, hatred, averſion, repugnancy. Ma- 
jred is entertained againſt perſons; aver/ion, and antipathy, 
indiſcriminately againſt perſons or things; and repugnancy, 
againſt ations alone, Hatred is more voluntary than averſion, 
autipathy, or repugnancy, Theſe laſt have greater affinit 
with the animal conſtitution, The cauſes of 1 1 are leſs 
known than thoſe of averfion, Repugnancy is leſs permanent 
than either the one or the other. We hate a vicious charatter, 
we (eel averſion to its exertions: we are affected with antipa- 
thy tor certain perſons at firſt ſight; there are ſome affairs which 
we tranſatt with repugnancy. Hatred calumniates; averfion 
keeps us at a diſtance trom certain perſons; antipathy makes 
us deteſt them; repugnancy hinders us from imitating them. 

ANTIPERISTALTIC, in anatomy, a motion of the in- 
teſtines contrary to the periſtaltic motion. As the periſtaltic 
motion is a contrattion of the fibres of two inteſtines from a- 
bove downwards, the antiperiſtaltic motion is their contrattion 
{rom below, upwards. Phyſicians, ancient as well as modern, 
have uſually had recourſe to the notion of an antiperiſtaltic 
motion, to account for the action of vomiting, and the phœ- 
womena of the iliac paſſion. In behalf of the former, M. Lit- 
trealledges, that as the eſophagus, the ſtomach, and inteſtines 
are but one and the ſame continued canal, every where line 
with the ſame fleſhy fibres, and as it is allowed, that the inteſ- 
tines, beſides their natural or periſtaltic motion, (whereby be- 
ing ſucceſſively contratted from above downwards, they expel 
their contents in this direction) have alſo an antiperiſtaltic or 
preternatural motion, whereby they contratt from below up- 
wards, and thus ejett their contents; it is highly probable, 
that the other members of the ſame canal, viz. the ſtomach 
and eſophagus, are alſo ſometimes ſubjett to the like antipe- 
riſlaltic motion; and return their contents to the mouth, 
Hiſt, Acad, Scienc. ann. 1700. The cauſe of the antiperiſtal- 
tic motion is uſually aſſigned to be a ſtoppage of ſome of the 
mteſlines, but chiefly of the ilium. Some late ingenious au- 
thors ſeem to have over-turned the whole antiperiſtaltic ſyſtem, 
and ſhewn this motion n as well as unneceſſary for 
accounting for theſe diſorders, Meſſ. Chirac and Du Verney 
have endeavoured to prove this in reſpe&t of vomiting; and 
M. 2 and after him M. St. Andre, in the iliac paſſion, 
Mem. Acad, Scienc, ann. 1719. Phil. Tranſ. No. 7 

 ANTIPODES, in geography, a name given to thoſe inha- 
bitants of the globe that live —— oppoſite to each 
other, The word is Greek, and compounded of avri, oppoſite, 
md wr, a foot ; becauſe their feet are oppoſite to each other, 
The antipodes lie under oppoſite meridians and oppoſite pa- 
rallels; in the ſame degree of latitude, but of oppolite deno- 
minat ions, one being north and the other ſouth. They have 
nearly the ſame degree of heat and cold, days and nights of 
equal length, but in oppoſite ſeaſons. It is noon to one, when 
midnight to the other; and the longeſt day with the one, is 
the ſhorteſt with the other, 

Plato is eſteemed the firſt- who thought it poſſible that the 
antipodes ſubſiſted, and is looked upon as the inventor of the 
word, As this philoſopher apprehended the earth to be ſphe- 
neal, he had only one ſtep to make to conclude the exiſtence 
of the antipodes. The ancients, in general, treated this opi- 
mon with the higheſt contempt ; never being able to conceive 
bow men and trees could ſubſiſt ſuſpended in the air with their 
teet upwards, for ſo they apprehended they muſt be in the 
other emiſphere. If we may believe Aventine, Boniface, 
— ot-Mentz and legate of pope Zachary, inthe eighth 
century, declared a biſhop of that time, called Virgilius, here- 
lic, for maintaining that there was ſuch a thing as antipodes. 

to the ſentiments of the primitive Chriſtians with regard to 
antipodes; ſome, rather than admit the concluſions of the phi- 
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loſophers, abſolutely denied the whole, even the demonſtra- 
tions bt the geometricians relating to the ſphericity of the 
earth, which is Lattantiug's way, Fatt, lib. in. cap. 24. But 
they never reflected that theſe terms upwards and downwards 
are merely relative; and ſignify only nearer to, or farther 
from, the centre of the earth,” the common centre to which all 
_—y bodies gravitate; and that, therefore, our antipodes have 
not their feet upwards and head downwards any more than 
ourſelves ; becauſe they, like us, have their feet nearer the 
centre of the earth, and their heads farther from it. To have 


the head downwards and feet upwards, is to place the bud 


in a direction of gravity tending from the feet to the head: 
but this cannot be ſuppoſed with regard to the antipodes; for 
they, like us, tend toward the centre of the earth, in a direc- 
tion from head to foot. See the Treatiſe on the Groans, 
under the head Usx Or TUR TxrnaesTRIAL Cron, Pro- 
blem XVI, 

ANTIQUARY, Ax rievaxtus, a perſon who ſtudies 
and ſearches after monuments and remains of the ancients; as, 
old medals, books, ſtatues, ſculptures, and inſcriptions: and, 
in general, all curious pieces that may afford any light into un- 
tiquity, In the chief cities of Greece and Italy, there were 
other perſons of diſtinction, called antiquaries, whoſe buſineſs 
it was to ſhew ſtrangers the antiquities of the place, to explain 
the ancient inſcriptions, and to give them all the aſſiſtance 
they could in this way ot learning. This was, doubtleſs, a very 
curious and uſeful inſtitution, and might well deſerve to be 
re-eſtabliſhed, —Pauſanius calls theſe antiquaries, Ex 
The Sicilians call them myſtogogi. There was an ancient 
college of antiquaries erefted in freland by Ollamh Fodhla, 
700 years before Chriſt, for compoſing a hiſtory of that coun. 
try, And to this, ſay the Iriſh hiſtorians, it is owing, that the 
hiſtory and antiquities of that kingdom may be traced back 
beyond thoſe of moſt other nations, Foundations of this kind 
have often been wiſhed for, and ſometimes alſo attempted in 
England. Sir H. Spelman ſpeaks of a ſociety of antiquaries 
in his time, to whom his treatiſe of the terms, written in the 
year 1614, was communicated, he himſelf being one of the 
number. This ſociety was formed by Archbiſhop Parker, 
Camden, Sir Robert Cotton, Stow, and others; in 1598, R. 
Carew was admitted into it. Application was made to Queen 
Elizabeth for a charter and houſe wherein they _ hold 
their meetings, erett a library, and the like. But by the death 
of that princeſs, their application proved abortive, Her ſuc- 
ceſſor, King James I. was far from favouring their deſign. In 
the year 1717, this ſociety was revived again, ſince which 
time no interruptions having _— it is at preſent in a 
very flouriſhing condition; conſiſting of many learned and in- 
genious men, of the nobility, gentry, clergy, &c. whoſe buſi. 
neſs, as members, is to diſcover the antiquities of their own, as 
well as thoſe of other nations. This ſociety was incorporated 
by the king's charter in the year 1751, by the name ofthe Pre- 
ſident, Council, and Fellows of the Society of Antiquaries of 
London; their council conſiſts of twenty-one perſons, ten of 
whom are annually changed: the elettion of members is by 
ballot, a certificate ſigned by three or more Fellows being pre- 
viouſly exhibited for ſix ordinary ſucceſſive meetings, except 
in the caſe of peers, members of the privy council, and judges, 
who may be propoled by a ſingle member and ballotted for the 
ſame day ; and the choice is determined by a majority of two 
thirds, Every member pays an admiſſion-fee of five guineas, 
and two guineas a year, or an additional ſum of twenty-one 
guineas. They have weekly meetings on Thurſday from ſeven 
of the clock in the evening till nine. This ſociety began to 
publiſh its diſcoveries, &c. in 1770, under the title of Arche» 


 ologia. 


NTIQUE, in a general ſenſe, ſomething that is ancient, 
It is chiefly uſed among architetts, ſculptors, and painters; 
who apply it to ſuch pieces of buildings, ſculpture, painting, &c, 
as were made at the time when the arts were in their greateſt 
perfection, among the ancient Greeks and Romans; viz, from 
the age of Alexander to the time of the emperor Phocas, about 
the year of Chriſt 600, when Italy became over-run by the 
Goths and Vandals, In this ſenſe the word ING ed to 
modern, Thus we ſay, an antique building, or a building after 
the antique; an antique buſt, or bas-relievo; the antique man- 
ner, taſfe, Ke. Under this is included the knowledge of an- 
cient coins, medals, inſcriptions, buildings, ſtatues, ſculptures, 
MSS. veſlels, &c. * 
ANTIQUITIES, a term implying all teſtimonies, or au- 
thentic accounts, that have come down to us of ancient na- 
tions. Bacon calls antiquities ke wrecks of hiftory, or ſuch 
articulars as induſtrious and learned perſons have collected 
from encalogies, inſcriptions, monuments, coins, names, 
etymologies, archives, inſtruments, fragments of hiſtory, &c. 
Antiquities form a very extenſive ſcience, including * an 
hiſtorical knowledge of the edifices, magiſtrates, offices, habi- 
liments, manners, cuſtoms, ceremonies, worſhip, and other 
objets worthy of curioſity, of all the principal ancient nations 
of the earth.“ This ſcience is not 4 matter of mere curio- 


is indiſpenſable to the theologian; whp ought to be 
Ny out acquainted with the antiquities of the ew, 10 
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enable him properly to explain numberleſs paſſages in the Old' 
and New hamenis: to the lawyer; who, without the khow - 
ledge of the antiquities of Greece and Rome, can never well 
underſtand, and properly apply, the greateſt part of the Ro- 
man laws: to the PRE and the philoſopher, that "oy may 
have a complete knowledge of the hiſtory and principles of 
the phyſic and ny 6 of the ancients; to the critic, that 
he may be able to underſtand and interpret ancient authors; 
to the orator and poet; who will be thereby enabled to orna- 
ment their writings with numberleſs images, illuſions, com- 
ariſons, &c. Antiquities are divided into ſacred and profane, 
into public and private, univerſal and particular, &c, It is 
true, that the antiquaries, (eſpecially ſuch as are infetted with 
a ſpirit of pedaniry, and the number of theſe is great) fre- 
quently carry their inquiries too far, and employ themſelves 
in laborious reſearches after learned trifles : but the abuſe of 
a ſcience ought never to make us neglett the applying it to 
rational and uſeful purpoſes. Many antiquaries allo reſtrain 
their learned labours to the ecclairciſſement of the antiquities 
of Greece and Rome: but this field is far too confined, and by 
ne means contains the whole of this ſcience, ſecing it pro- 
erly includes the antiquities of the Jews, Egyptians, Perſians, 
henicians, Carthaginians, Hetruſcans, Germans, and, in ge- 
neral, all thoſe principal nations mentioned in ancient hi- 
ſtory, ſo far as any accounts of them are come down to us. 
If to the general ſubjetts above mentioned we add the parti- 
cular ſtudy of antiques, of the ſtatues, baſl-reliefs, and the 
recious relics of architefture, painting, camaieus, medals, &c. 
it is eaſy to conceive that antiquities form a ſcience very 
extenſive and very complicated, and with which only a very 
{mall acquaintance could have been attainable by any one man, 
it our predeceſſors had not 4 the way or us; if they 
had not left us ſuch ineſtimable works as thoſe of Gronovius, 
Grevius, Montfaucon, Count Caylus, Winckelman, the 
Hebraic antiquities of D. Iken of Bemen, the Grecian anti- 
quities of Brunnings, the Roman antiquities of Nieupoort, 
and eſpecially that work which is entitled Biblzographia 
Antiquania Fob, Alberts Fabrictt, profeſſor at Hamburg; &c, 
Ac. Nor mull we here forget that very valuable work, with 
- which our countryman Mr. Robert Wood has lately enriched 
this feience, and which is ſo well known, and fo juſtly 
elleemed by all true conviſleurs, under the title of the Ruin! 
of Palmyra, | For a copious aecount of this famous piece of 
antiquity, fee PALMYRENK RUINS. | It is by this work that 
we are fully convinced of the grandeur and magnificence, the 
tile and elegance, of the buildings of the ancients, We here 
lev that the invention of theſe matters is not all owing to the 
Greeks, but that there were other nations who ſerved them 
ws models, For, though many ot the edifices of Palmyra are 
to be atiributed to the emperor Aurellan, and to Odenatus and 
his wife Zenobla, who reigned there about the year £64, yet 
there are found, at the ſame place, rulns of buildings, that 
N to be of tar groper antiquity, and that are not leſs beau- 
titul, The ancient Perſepolis is ſufficient to prove this allertion, 
When we duly reflett on all theſe matters, and eſpecially if 
we attempt to acquire any knowledge of this ſcience, we ſhall 
ſoon be convinced that it but l becomes a petitmaitre to laugh 
at a learned Ar 
ANTIQUITY is allo uſed to denote the great age of a thing, 
or its duration from times of old, In this ſenſe we lay, the 
entiquity of @ kingdom, a cuſtom, or the like: moſt nations 
lay claim to an ate much greater than they can truly 
warrant, The preſent age may be ſaid to be the antiquity of 
the world ; which was but new in what are commonly called 
the ancient days, according to the received cAronolegy. There 
ure great diſputes concerning the antiquity, or age of the 
world, Ariſtotle carried it even to eternity and Parmenides, 
Pythagoras, and the Chaldeans, were of the ſame opinion: but 
the generality of philoſophers, as well as divines and hiſtorians, 
have always held an origin of it ; though where to fix that 
origin, is the difficulty, The different lyſtems of the chro- 
nology of the Greeks, the Egyptians, the Jews, the Hebrew 
text, and the W "7-4 verſion of Scaliger, of Pezron, of Sir 
Iſaac Newton, &c. to ſay nothing of the Chineſe annals, leave 
the point infinitely embarraſſed. Some have propoſed to trace 
out the antiquity of the earth, by an obſervation of the ſalt- 
neſs of the ſea; others by obſerving the elevation of the bot- 
tom of the ſea, or the . of its ſtrata. One mark or proof 
of antiquity has been ſtarted by Rudbeck, which he pretends 
to have carried to a demonſtration; it is taken from the thick- 
neſs of a certain black cruſt, called in the Swediſh tongue, 
mat- iorden, and ſwart-myllan, which covers the ſurface of the 
earth; being formed of a mixture of rotten graſs, and other 
herbs, with duſt and a kind of mud, which the melted ſnow 
leaves behind it. According to this antiquary, there are at 
leaſt 300 years requiſite to form an inch thick of this cruſt, 
which in many places of Sweden is found to be upwards of 
ſeven inches thick, where urns have been dug up full of bones 
and aſhes. From whence it follows, according to this author, 
that it is upwards of g500 years ſince burning the dead was 
praftiſed in Scandinavia, Recupero, the hiſtoriographer of 


tna, ſuggeſts an argument in favour of the antiquity of the 
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earth from the ſeveral firata of lava, that have iſſued at dliſſe. 


rent times from this mountain, ſtream of lay | 
Diodorus Siculus relates to have burſt out in the = wich 
ſecond Punic war, is covered at this day only with u yer. 
ſcanty ſoil ; and in digging pits and * ſeveral firaa of 
lava have been diſcovered with earth to a conſiderable thick 
nels, over the ſurface of each ſtratum; in one inſtance («v.,, 
diſtinft ſurfaces of this kind were pierced; and allowing , — 
years for. the interval between two eruptions, the lava — 
compoſed the firſt or loweſt ſtratum, muſt have flowed fro 
the mountain above 14000 years ago. Brydone's Tour — 
vol. i. p. 191. The Chaldeans pretend to aſtronomical obſer. 
vations of 470,000, or 473,000 years ; they mention the * 
ciſe king who reigned over them at the time of the del, 
whoſe name was Xiſuthrus, and attribute to him ſeveral — 
which we aſcribe to Noah. But the Chineſe is eſteemed | : 
moſt ancient monarchy in the univerſe ; having cultivated the 
ſciences from the earlieſt ages, and ſubſiſted at leaſt theſe 4009 
"”_ with the ſame laws, manners, and uſages. Some inde d 
ave called in queſtion the truth and authenticity of the Chi 
neſe annals; yet we find them confirmed, at leaſt as high. 
660 years betore Chriſt, by the annals of Japan, At — 
the Chineſe antiquities ſtand on as good a footing as thoſ 
either of Greece or Rome. Their annaliſts both for order 
and chronology are not inferior to any of thoſe ancient 
ſo much admired among us; but far ſurpaſſes them in poin 
of antiquity, and have a better title to be credited, as havin 
written by public authority, which can be ſaid of few Gree 
or Roman pieces, except 2 the Capitoline Marbles 
which are not hroper'y a hillory. We have no inconſiderable 
confirmation of the truth of the Chineſe account, from an 
ancient obſervation of a grand conjunction of the planets 
under Chuen-Hio, emperor of China, related by Martiniug, 
That 1 lived 43 1g years before Chriſt, M. Kirch la 
defended the obſervation againſt Caſſini, and ſhewn a con. 
junction muſt really have happened at the time mentioned by 
the Chineſe annals. Dionylius Halicarnaſſes has traced the 
Roman antiquities, Joſephus the Jewiſh antiquities, Beroſiy 
the Chaldaic antiquitius, Sanconiathon the Pheenician anti- 
ities, Manetho and Marſham the Egyptian antiquities, The 
hernician antiquities of Sanconiathon are preſerved in par, 
by Euſebius, We have an Engliſh tranſlation of Sanconia. 
athon, with notes by biſhop Cumberland, and a continuation 
from the canon of Eratoſthenes, Lond. 1720, 8vo, The 
Britiſh antiquities before Cefar“ invaſion are utterly dubious, 
not to ſay fabulous. Old chronicles ſpeak of Samothes, the 
ſon of Japhet, as the founder of the Britiſh monarchy Albion, 
a deſcendant of Cham, invaded it three hundred years after; 
and about 600 years alter this, Brite, grandſon of Amen 
came and took poſſeſſion of the and in the year of the world 
1880, giving it the name Which it fill retained when Curſor 
made his attempt, This is Jeffrey of Monmouth's ly lem of 
the antiquities of the Britiſh nation, which the generality ot 
our hiſtorians admit for want of @ better, It has been de- 
fended by A. Thomſon of Queen's-college, in the preface to 
his Engliſh tranſlation of that writer, It muſt not be forgut 
that the Iriſh alſo pretend to be the moſt anclent of all nations; 
they trace their origin without Interruption up to ju let, 
But the Scots fil] diſpute the priority with them, holdin 
themſelves to be an elder branch of the Seythians, the Halle 
men. The „ of religion has been often vrge(l a4 4 
— of the truth of it, Jews, Gentiles, Chriſtians, Prote⸗ 
tants, Papiſts, have all in thelr turns made uſe of the argument 
ſrom antiquity, It is indeed of the inartificial kind; and 
comes rather under the denomination of a preſumption than a 
proof ; on the whole it ſeems to have ſerved the cauſe of error 
as much, if not more, than that of truth, 

ANTISEPTIC, from av and enwror, putrid, of enn, to 
putriſy, an 8 given to ſuch ſubſtances as reſiſt pu- 
trefattion, We have ſome curious experiments in relation to 
antiſeptic ſubſtances by Dr, Pringle, who has aſcertained their 
leveral virtues. Thus, in order to ſettle the antiſeptic virtue 
of ſalts, he compared it with that of common ſea-ſalt; which 
being one of the weakeſt, he ſuppoſes equal to unity, and 
expreſſes the proportional ſtrength of the reſt by higher num- 
bers, as in the following table, 

Salts, their antiſeptic virtue, Salts, their antiſeptic virtue, 
__ 3+ on EO ORE. Saline mixture = 3 
Sal gemm® «© 1414 Nure s 4 
Tartar vitriolated - <« + | Salt of hartſhorn 4 
Spiritus Mindereri + Salt of wormwood , 4 

artarus ſolubilis + Bern 118 
Sal diureti cus + | Salt of amber 
Crude ſal ammoniac + Alum -« 26.0 Þ 
In this table the proportions are marked in integral numbers; 
only in ſome there is added the ſign +, to ſhew, that thoſe 
ſalts are poſſeſſed of a ſtronger antiſeptic virtue than the num- 
ber in the table expreſſes, by ſome fractions; unleſs in the 
three laſt, where the ſame ſign imports, that the ſalt may be 
ſtronger by ſome units. Some reſinous and other ſubſtances 
even exceed the antiſeptic virtues of the neutral ſalts ; thus 
myrrh, alla-{@tida, terra japonica, and aloes, are at — 
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more antiſeptic than ſea-ſult, Two grains of 
Ove it talent to llxty grains of that ſalt, An infuſion 
eum ſew grains of Virginian ſnake-root, in powder, exceeds 
— _ times its weight of ſea-ſalt, Chamomile flowers have 
— the lame extraordinary quality, The Jeſuits bark 
— A alſo. Beſides theſe, pepper, ginger, ſaffron, contra- 
va root, are twelve times more antiſeptic than ſea · ſalt. 
Þried ſage, rhubarb, the root of the wild valerian, mint, an- 
lica, groundelvy, ſena, green- tea, red-roſes, worm-wood, 
ard, and horſe-raddiſh, were likewiſe found more anti- 
_— e ſtandard. To the claſs of antiſeptic medicines 
ſeptic than th N a ne 

a likewiſe be added fermented liquors, acids, ſpirits, and 
— thoſe plants called anti- acids, and erroneouſly ſuppoſed 
haſleners of putrefattion, particularly horſe-raddiſh. Now 
vecetables, poſſeſſing this virtue, are the more valuable, in 
— being uſually free of acrimony, they may be taken in 
ck eater quantities than either ſpirits, acids, reſins, or 
even the neutral ſalts. ans oor are preſcribed in all pu- 
nid, malignant, and peſtilential caſes. It is to be remarked, 
however, that different kinds of them are to be given in dit- 
ferent diſeaſes, and even in different ſtages of the ſame diſcale. 
Thus, the bark is a ſpecific in a Journ. when the veſſels are 
ic|axed, and the blood reſolved or diſpoſed to putrefattion z 
but will fail, if the veſſels are too full, or the blood be too 
thick, With the ſame caution is the bark to be uſed in 
wounds, viz. chiefly in caſes of abſorbed matter, when it 
infetts the humours, and brings on a hettic fever. By the 
great antiſeptic virtue of alum, the bark, and other aſtrin- 
gents, it ſhould ſeem, that aſtriction had no ſmall ſhare in the 
cure of putrid diſorders ; and, indeed, the very nature of 

vtrefattion conſiſts in a ſeparation or diſunion of the parts, 
But as aſtringents are improper to be adminiſtered in many 
caſes, contrayerva-root, ſnake-root, camphor, &c. may ſup- 

their place! which, though highly antiſeptic, have very 
lie, or any, of an aſtringent quality, Pringle's Obf. on the 
Diſeaſes of the Army. See Dr. Macbride's Eſſay on the 
reſpettive Powers, &c, of Antiſeptics, For a further account 
of the nature and properties of antiſeptic or antiputreſcent 
ſbſhunces, lee the Syſtem of Ct yMIS TRY, under the ſeveral 
heads which refer to the principles of CHyMisTRyY, in Part 
I. and to VEGRTABLY SUBSTANCES, in Purt IV, 

ANTISPASMODICS, are medicines proper for the cure 
of (pſams and convulſions, Opium, balſam of Peru, and the 
eſſential vils of * vegetables, are the principal in this 
elaſy of medicines. Opium excels for its immediate effetts, 
Peruvian balſam, in many inſtances, produces more laſting 
benefit than opium, and ſometimes ſucceed where opium 
fails, As antizpaſmodicy, the eſſential vils differ in this rom 
opium, that they act more on a particular part than on the 
ſellem in general, and have no ſoporific effekt. Some medi. 
eines remove ſpaſms by immediate contact, as alles milk, 
eream, olf of almonds; others by repelling heat, as gas, ſul- 
phur, nitre, fal ammoniae, &e, And where the ſtriftures are 
produced by iInanition, and a defett of vital heat, ſpaſins are 
removed by thoſe medicines that reſtore the vis vite, ſuch as 
valerian, caſtor, muſk, &e, 

ANTITHESIS, in rhetorle, a contraſt or oppoſition of 
words or ſentiments, Such is that of Cicero, In the ſecond 
Catilinariant “ On one fide ſtands modeſty, on the other im» 
pidence; on one fidelity, on the other deceit here piety, 
(ere (acrilege ] here — there luſt, &e.“ Such allo 
\ that of Aviguſtus to ſome ſeditious young ment Audite, Ju- 
buen, fenen, quem Juvenem ones audivere, Such again is that 
1 nth Cure leves loquuntur, ingentes flupent, And that 

gil! 
Flelere nogueo ſuperos, Acheronta moveho, 

vt, Auguſtine, Seneca, Salvian, and many other ancient 
writers, ſeem greatly to affeft antitheſes; but among the mo- 
derns they are generally decried, Deſmaretz repreſents them 
il the favourites of young writers, The following is an exam- 
ple of modern antitheſis 
Though gentle, yet not dull; 

Strong, without rage i without o'er flowing, 12 

Aurirnkzsis is ſometimes uſed for controverſy. In this 
enſe, we meet with antithetic method, antithetic diſcourſes, 
Kc. Marcion compoſed a volume of antitheſes, or contrarie- 
ties and oP oſitions between the law and the goſpel. 

ANTITRINITARIANS, thoſe who deny the Trinity, and 
teach, that there are not three perſons in the Godhead, Thus 
the Samoſatenians, who do not believe the diſtinRion of per- 
ſons in God; the Arians, who deny the-divinity of the Word; 
and the Macedonians, who deny that of the Holy Spirit, are 
il properly Antitrinitarians. Among the moderns, bin 
larians are particularly underſtood of Sociniankg, called alſo 

nitarians, The Bibltoetheca Antitrinitariorum, or Antitrini- 
fanan Library, is a poſthumous work of Chriſtopher Sandius, 
an eminent Antitrinitarian ; wherein he gives a life, digeſted 
in order of time, of all the Socinian or modern Antitrinitarian 
wthors, with a brief account of their lives, and a catalogue of 

eir works, See UNITARIAN. | 
k ANTCECT, in geography, thoſe inhabitants of the earth who 
ve under the ſame meridian, and at the ſame diſtance from 
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the equator ; the one towards the north, and the other towards 
the ſouth, See the Treatiſe on the GLO» Ks, under the head 
Ur THE TEKRESTRIAL Cron, Problem XVI. 

The word is formed of avi, contra, and a, I inhabit. 
The Anteeci are contradiſtinguiſhed from the Pericei. Hence 
the Antœci have the ſame longuude, and equal latitudes, only 
of a different denomination, The inhabitants of Peloponneſus 
are nearly Antœei to the Hottentots of the Cape of Good 
Hope,--Antceci are frequently confounded with Antilcii, 
The Antœci have preciſely the ſame hours of the day and 
* but oppoſite ſeaſons : when it is 12 o'clock in the long- 
eſt ſummer's day with one, it is 12 o'clock of the ſhorteſt 
winter's day with the other; and hence the night of the one is 
always equal tothe day of the other, 

ANUS, in anatomy, the lower extremity of the inteſtinum 
rettum; or the orifice of the fundament.—Sce the SYSTEM, 
Muſcles of the anus are the {phintter, levator, and ſcalptor, of 
latiſſimus dorſi. The anus is found to have various uſes in 
different animals. In the pond muſcle the ſame aperture ſerves 
indifferently for mouth and anus. In fowls the anus has appa- 
rently ſome concern in the attion of reſpiration ; there are 
tound many veſicles extended from the bronchiz through the 
abdomen to the anus of fowls; which may be the cauſe of ity 
conſtant motion, the air — both ingreſs and egreſs there. 
Whence it is that they are alſo found to have an attractive 
power, and as ſuch are uſed by ſome to draw out the poiſon and 
malignity in certain diſeaſes. It may be added, that a kind of 
alternate ſyſtole and diaſtole is perceived, at leaſt on many o- 
caſions, in the anus of divers quadrupeds, as cows, mares, &c, 
Hiſt. Acad, Scienc. 1710. The ani of fowls, applied in malig- 
nant — to draw the infettion out of the body, att like 
cupping-glalles; inſomuch that the fowl has often ſtuck by 
its anus to the part till it died. Mr. Temple affirms he has 
ſeen ſeven chickens thus applied to the groin of one perſon 
ſeized with the plage, which all Huck till they died, The 
eighth went quickly off and lived. Phil. Tranf. No. 86, 
Pp; 501. and Ephem. Acad, N. C. Dec. 8. An. 9. Obl. 148. 

he anus of birds and quadrupeds is generally conflant and te- 
— as to the place it oecupies in the body in fiſh it conſt» 

rably differs in the various kinds, and makes one of their 
marks of diſtintion, See the Syſtem of CompAnativs 
ANATOMY, 

Some authors ſpeak of attempts, made not without ſucceſs, 
for conveying nouriſhment to the human body by nutritive 
elyſters conveyed up the anus, where the common canal by 
the gula has been rendered impallable, Mem. Avail, Science, 
1 p. 947. It may be added, that we have inſtances of 
bifths or deliveries by the anus; dead Fartiiles, long detained 
in utero, finding no other out-let, have been frequently voided 
plece-meal at the anus. 

Diſeaſes of the anus are a fiſtula, and the procidentia, or pro» 
lapſus ani; to which may be added the h@morrholdy, of piles, 
For an cauſes, prognolle, and cure, fee the SYSTEM, 
Genus X XI. 

Aſlottlons about the anus are difficult to be eured for many 
reaſons, The part 4s endued with a very tender ſenſe, and 
therefore is ealily irritated by acrimonious and auſtere medi- 
eines, Beſides, ihe ſuperfluities of the aliment in their paſſage, 
are not only acrid in themſelves, but much more {6 on account 
of the bilious, and ſometimes ſerous humours, which paſs along 
with them, Moreover, the phy flelan can fix no certain times 
for attending his patients, who ſometimes eale nature this way 
at very inconvenient. times, The humidity and heat of the 
place alſo, which require drying as well as cooling remedies, 
are no ſmall obſtacles to the cure of ulcers in thoſe parts; for 
aſtringents are acrid, which the place, by reaſon of its exqui- 
lite ſenſe, is not able to bear, Wherefore ſuch medicines 
agree with them as are aſtringent without aſperity ; of this qua- 
lity are principally metals, which are neither acrimonious nor 
extremely rough; theſe, waſhed, anſwer the intention effec. 
tually, without mordacity, Vegetables, and draſtic purges, 
ſuch.as the oil of caſtor, &c, are beſt; and aloes exceedingly 
hurtful to thoſe who are ſubject to the piles, and the proce- 
dentia ani. See PROLAPSUs ANI, 

AORTA, in anatomy, the great artery proceeding from the 
left ventricle of the heart ; from which all the other arteries 
either mediately or immediately proceed, and by which the 
whole maſs of blood is conveyed to all parts of the body. It 
is divided into two grand trunks, diſtinguiſhed by the terms 
aſcending and deſcending. See the SYSTEM. 

APATHY, in a moral ſenſe, denotes an inſenſibility; or a 

rivation of all paſſion, all emotion, or perturbation of mind. 

he word is formed of the privative a, and wage, paſſion. 
The Stoics affected an entire apathy : their wiſdom was to 
enjoy a perfect calmneſs or tranquillity of mind, incapable of 
being ruffled, and above the reach of any ſenſe either of plea- 
ſure or pain. In the firſt ages of the church, the chriſtians 
adopted the term apathy to expreſs a contempt of all earthly 
concerns; a ſtate of mortification, ſuch as the goſpel preſcribes. 
Clemens Alexandrinus, in r t it exceedingly 

e 


in vogue; thinking, hereby, to withdraw . to 
chriſtianity, who afpired after ſuch à ſublime pitch o * 
rr 
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APE, the Engliſh name of an animal belonging to the ge- 
nus Simia, For a deſcription of the genus, and the ſpecies up 
rtaining to it, ſec the Article $1M1A. For the challification, 
ee the Syſtemof MAMMAL1A. For repreſentation, ſee Plate J. 


APEPSIA, (from «, neg. and werfe, to digeſt.) Indigel- 
tion. Abſtemiouſneſs and excels are alike cauſes of indigeſtion, 
An over-diſtenſion of the ftumach may in ſome meaſure injure 
its proper tone; und long faſting, by inducing a bad quality in 
the juices ſecerned into the ſtomach, renders it feeble, and 
generates wind, Hard drinking, and any of the cauſes of an 
anorexy, alſo injure digeſtion. The columbo rout is ſaid to 
be particularly uſeful when the ſtomach is languid, the uppe- 
tite defeRtive, digeſtion with difficulty carried on, or when a 
nauſea with 2 — attends, It is preſcribed in ſubſtance 
with any grateful aromatic, or infuſed in Madeira wine, now 
and then interpoſing gentle doſes of the tintture of rhubarb, 
A mixture of muſlard ſeed with the columbo root is of wlmira- 
ble utility in complaints of this kind; particularly where acid» 
ity and flatulence prevail much in the prim viz, 

APERIENTS, or aperitive medicines, are ſuch as open the 
obſtrufted paſſages of the ſmall veſſels, glands, and pores; and, 
by that means, promote a due circulation of the contained 
juices, Aperients, then, coincide with what we otherwiſe 
_ callopeners, anaſtomatics, and deobſtruents. The five lefler 
apericnt, or opening roots, are graſs, madder, eryngo, capers, 
and chammoc. The greater aperient, or opening roots are 
ſmallage, fennel, aſparagus, parſley, and butchers-broom, 

APHELION, in aſtronomy, that point of the earth's or a 

lanet's orbit, in which it is at the greateſt diſtance from the 
un. See the SYSTEM, Sch. VII. 


APHIS, in entomology, the puceron, vine-fretter, or plant- 


louſe; a genus of inſefts belonging to the order ot inſetta he- 
miptera. The roſtrum or beak of the aphis is inflefted; the 
antenne or feelers are longer than the thorax ; tle wings are 
four, and erett, or they are wanting; the feet are of the ambu- 
latory kind ; and the belly often ends in two horns, from which 
is ejetled that moſt delicate juice called koney-dew. For clal- 
fication, ſee the SYSTEM, Order II. Genus 39. 

Linneus enumerates gg ſpecies of the aphis, all of them in- 
habitants of particular plants, from which their trivial names 
are taken; as, aphis rikes, umi, roſe, &c. And he adds, that 
there ſeem to be a greater variety of plants producing aphides 
than there are different ſorts of this inlett. But lome late ob- 
ſervers have been able to diſlinguiſh more than double the 
above number of ſpecies; and it is probable that many more 
remain {till to be added, as many of the ſame kind of plants 
are found to ſupport two or three quite different ſorts of aphides, 
Thus the plum-tree has two ſorts very diſtintt from euch othet: 
one of a yellowiſh greet), with a round {ſhort body ; the other of 
a blueiſh green, as it were enamelled with white, and the ſhape 
more oblong. On the govuſeberry-bulh and currunt the ſame 
iphides may be found ; but each of theſe is inhabited by two 
very different ſpecies: one being of « duſky green, with « 
hott plump body the other of a paler green, the budy more 
taper, and tranſverſely wrinkled, The roſe-tree, again, 7 
ports not un thun three diftinet ſpecies: the largeſt is of 4 
leep green, having long legs uf « browniſh caſt, with the juints 
of "t ark brown; as ate alls the eee und anten 4 
(eeviid fat l of « paler \ wy ligs Hitch (ſhorter lags, and & 
tive at bot j! the third Tort is of « pale red; Its body trau. 
verſely wrinkled, and is molt | N uon the [weet-briar, 

The ne nature of thele lilefts have Tor ſoine thine 

all jiftly exelied the wonder ail attention of yatitelills, 
5 were lutig ranked among the 1 which had been 
glaffed with the true androgynes ſpoken uf by Mr. Breyiilust 
tor having never been ratelied copulatiigg, If was haſtily con. 
eluded that they multiplied without copulation. This huw: 
ever, Was bit a doubt; bf at bel} & Were Nirmifes bit thils fur: 
mile was believed and adopted by Mr, Reaumuf and thou h 
he {ypporied it by forme obſervations 4 10 himlelt; the 
rp remalned ilk undeelded, UI Mr, Bonnet ſeemed ty 

ave cleared It up In the affirmailve, by ak lug and tung u 
« young aphily at the Inflant of Its birth, Iu the moſt perfect 
fvlltude, which yet 1 forth in his Night gs young 1468 
13 ſame experiment he "g made an one f the Hdividuals of 
this ſanity, hat had been tried wn Its chief, the new hermit 
lon nivltiplied ke the parent 4 an 

in like manner bro 
than the former, 


one of this third generation 
it up ls ſulltude, proved ne leſs fruitty 
epeated experiments, in this N 
on | 

tothe 


us the fifth or ſixth getieration, all uniformly pre 
ubſetver with /ecund virgins, were communicate uy 
very ſiratige 


Academy of ww gd when * unſoreleen an 
{uſpicion, imparteſl by Mr. Trembley to Mr, Bonet, en 
. ulm anew In g ſeries of Nill more paluful experiments 

an the foregoing, U. A letter which that celebrated obſerver 
wrote to him Irom the Hague, the efth Januar if i, he thus 
expreſſes hinfelti 4 1 formed, Ane the month © November, 
the deſign of rearing ſeveral gqnarations of ſolitary pucerons, 
In order to fee If they would all equally bring forth young. In 
eaſes ſo remote from ufusl elrfeurnflatices, ſis al wal ts toy 
all forts of means i and 1 argues with yall, 


but that ene copulation might furve fur ſeveral generations 


iu . 


ü 


— 
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This “u 4nows,” to be ſure, was next to avouching nay; 
but as it came from Mr, Trembley, it wat ſufficient ig alu! 
Mr. Bonnet that he had not gone far enough in his ive 
tion. IH the fecundity of aphides was owing to the ſecret ” 
. luggeited by . Trembley, this copulation (erye,,, 
eaſt five or more ſucceſſive generations, Mr. Bonnet — 
tore reared to the amount of the teuth generation of folien, 
aphides, and had the patience to keep an account of the da. 
and hours of the births of each generation. In (hort, it u., 
diſcovered, that they are really diſtinguilhed by ſexes; Tl 
there ure males and temales amongſt them, whoſe anwvurs are 
the leaſt equivocal ut any in the world: that the males are pr 
duced only in the tenth generation, and are bin tew in num. 
ber: thut thele, ſoon arriving at their tull growth, copulate 
with the females: that the virtue of this copulation ſerve, lu 
ten generations; that all theſe generations, except the (jr 
(from the fecundated eggs), are produced viviparous; and al! 
the individuals are females, __ thoſe of the laſt generation; 
among whom, as we have already obſerved, ſome males male 
their appearance, to lay the foundations of a frelh ſeries. 
Theſe circumſtances have been confirmed by other naturalif 
In 8 we have a curious and accurate detail of them 
by Dr. Richardſon of Rippon, in the Philoſophical Tran. 
actions, Vol, xi. aft, 22, an extratt of which we ſhall here in. 
ſert, in order to give the reader as full an inſight into the na. 
ture of theſe ſingular inſetts, as can be done by a mere detail 
of facts in — utterly unaccountable. 

„The great variety of ſpecies which occur in the inſecls 
now under conſideration, may make an inquiry into their par- 
ticular nature ſeem not a little perplexed; having them, how. 
ever, ſkilfully reduced under their proper genus, the difficulty 
is by this means conſiderab] lininithed All the inſets 
comprehended under any diflint genus, we may reaſonahly 
ſuppoſe to partake of one general nature; and, by diligently 
examining any of the particular ſpecies, may thence gain ſome 
inſight into the nature of all the reſt, With this view 1 have 
choſen, out of the various ſorts of aphides, the largeſt of thoſe 
found on the roſe-tree: not only as its ſize makes it the more 
conſpicuous, but as there are few others of ſo long a duration, 
This ſort, apponting early in the ſpring, continues late in the 
autumn; while ſeveral are limited to a much ſhorter term, in 
conformity to the different trees and plants from whence they 
drew their nouriſhment, - 

1. If at the beginning of February the weather happens to 
be ſo warm as to make the buds of the roſe-tree ſwell and ap- 
pear green; ſinall aphides are frequently to be found upon them 
not larger than the young ones in ſummer when produced, 
But there being no old ones to be found at this time of the year, 
which in ſummer 1 had obſerved to be viviparous, I was for- 
merly not a little perplexed by ſuch appearances, and almoſt 
induced to give credit to the old doftrine of equivocal genern- 
tion. That the ſame kind of animal ſhould at one time of the 
year be viviparous, and at another time oviparous; was an opi- 
nion 1 could then by no means entertain. This however, fte. 
lun obſervatlon has at laſt convinced me to be fakt! having 
viind thoſe aphides which appear early in the ſpring, to pro- 
ceed from ſmall black oval egys which were = wy on the 
laſt years ſhuts in autumm: kong, When jt Happens that the 
Inſebts maße toy early an appearance, 1 have ubſerved (he 
greateſt part 00 ſuffer from the (harp weather that ulually (ics 
beeids, by which means the role-trees are ſume years n d man 
ner Freed From them; 

4 Thule which withiland the ſeverity of the weather (ello 
ome ſo their Full growih before the month of April j at whirl 
thine they uſually begin ts breed, after twice exlling off dhe 
exuviie vt outward covering. 11 appears then that they arr al 
temmales, which 1 * art of tet & Very Mummert ee, 
and that without having iniereourle with any wale Wit: M4 
| obſerved before, they are vIviparouss and what (4 el 
uneommon, the young ones all cone Ante the world bee 

hen they firlt come from the parent, they are enveloped by 
a thin membrane, having 411 this Hug len the appearayee 9f 41 
oval bl which, 1 apprehend, myſt have indueed Near 
4% ſulpekl that the enge diſcovered by Bonnet were nothing 
nore than mere abvrilens; Theſe eig Ike 1 al 
wee hy one extremity to the other; while the young e 
contalyed in them extend the other; by that means 1 wally 

rawing the pip wed membrane over t ho aid budy tu 1h 
ind feet, yring this operation, and for ſome time alter, by 
means of lumething N the fore part of the head adheres 
v the vent of the parent, Being thus (iſpended in the air; 't 

un frees Ifelf from the membrane in which it was coufin 
aid, after lis its are 4 little (irengthened, Is let down 9 
ſome tender {hoot, and then left to provide for itſelf, 

v „ In the ſpring months, there appear on the role-trees but 
two generatioiis of aphides, Including thoſe which immedllateſy 
proceed from the lalt year's eggs; the warmth of the ſumwet 
adds fo much to their fertility, that no lefs than five gener. 
tons Rae another In the Interval, One le produced (4 
May which caſts off Its covering, while the months of June 
" ö 0 


10. 


ly each ſupply two more, which eaſt off thelr cover. 
ve or {out tines, aevording to the different warwih 
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frequent e 
2 — 7 as it is the olteneſt repeated when the 


- | to their growth; which I have ſome- 
inſetls come the ſoone 
to happen in ten days, where warmth and plent 
times obſerver Ex mutually — From which — i- 
Jeruions 1 am thoroughly convinced that theſe various cover- 
- ot connate with the inſet, but that they are, like the 
(carf-(kin, ſucceſlively produced, . 
« Early in the month of June, ſome of the third generation 
hich were produced about the middle of May, after caſting 
off their laſt covering, diſcover four erett wings, much longer 
chan their bodies: and the ſame is obſervable in all the ſuc. 
ceeding generations, which are — during the ſummer 
months; without however, di inguiſhing any diverſity of 
ſex, as is uſual in ſeveral other kinds of inſetts, For ſome time 
before the aphides come to their full growth, it is eaſy todiſco. 
ver which of them will have wings, by a remarkable fullneſs 
of the breaſt, which, in the others, is hardly to be diſtinguiſhed 
from the body. When the laſt covering is rejetted, the wings, 
which were before folded up in à very narrow compaſa, gra- 
dually extend themſelves in a moſt ſurpriſing manner, till their 
dimenſions are at laſt very conſiderable, But theſe winged 
ones have the peculiarity, that the number of them does not 
ſeem ſo much to depend on their original ſtrufture, as on the 
nantity or quality of the nouriſhment with which they are 
fipplied: it being frequently obſerved, that thoſe on a ſuccu- 
lent ſhoot have few or none with wings among them, while 
others of the ſame generation, on a leſs tender branch, are moſt 
of them winged ; as if ww the firſt rudiments of wings were 
compoſed in the former, while nature thought proper to ex- 
and them in the latter, that they might be more at liberty to 
— their wants. 3 
: The increaſe of theſe inſets in the ſummer-time is ſo 
very great, that, by wounding and exhauſting the tender 
lhoots, they would frequently ſuppreſs all vegetation, had 
they not many enemies which reſtrain them. To enumerate 
the variety of other inſefts that in their worm and fly ſtate are 
conſtantly deſtroying them, would exceed the bounds of the 
preſent deſign : there is one, however, ſo ſingular in the man- 
ner of executing its purpoſe, that I cannot paſs by it without 
ſome further notice, This is a very ſmall black ichneumon 
fly, with a {lender body and very long antenne, which darts its 
inted tail into the bodies of the aphides, at the ſame time 
politing an egg in each. This egg produces a worm, which 
ſeedls upon the containing inſeR ti]! it attains its full growth; 
when it is uſually changed to that kind of fly from whence it 
came. In this, however, it is ſometimes — by another 
fort of ſmall black fly, which wounds this worm through its 
rl.like habitation ; and by laying one of its eggs therein, 
ie of the former fly, produces its own likenety, I muſt, 
however, further obſerve, notwithſtanding theſe inſetts 
have many enemies, they are not without friends; if we 
may conſider thoſe as ſuch who are very officious in their 
wendance, for the good things they expe to reap thereby, 
The ant and the bee are both of this kind; collefting the hö. 
hey in which the aphides abound; bit with this difference, 
that the ants are conſtant viſliors, the bee only When fluwers 
are rare, To which let jus alſy he „that the ants Will ſick 
in We dete laue nettar while the aphides are in the net of dif: 
charging it from the ane but the bees only vollekt It From 
the leaves un Which this hu . has Fallen, | 
ti res mote generations of aphides 
produced 4 two of whith ma i, thelf appearance in the 
mom of Augult, and the third whially appear before t 
Wididle of ehe er. As the two firlt d 
from theſe which we meet with In fummer, It would be waſt: 
Wig tine t6 dwell any longer upon them but the third, dif: 
Fer ing greatly from all the reſt, demands our giving It # more 
ferlviis attention, Though all the aphides which have hitherto 
appeared were females, In this tenth generation are found 
leyeral male Inferts | not that they are by any means fy nume- 
Fu as the female, being only prodyeed by @ (mall number e 
Wie farmer generation, * W — muſt further afd, that 
have obſerved thefs which produce males, previouſly to have 
y 
[uh a number 6 


F in no Feſpe 


1 
"g thoſs already deferibed, I (hall decline taking into any 
e er — get aliogeth ance 
The feinales have at firſt alt 1% rechen 
ich thoſe oft y former baren bu mM. 1 
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Hays thelr 
colour changes From a green ta g yelluw, which (4 gradual 
— into an orange colour before they come io thelr fu 
rowth, They differ Ikewiſe in another teſpettynt leaſt from 
hole which beeur in the mer, that all theſe yellow fe- 
males are Without wings. The male Infefts are however, il 
mots remarkable, thelr outward appearance hotly diſtin: 
KViſhing ther from the ſemales of this und ofa 
rations. When firſt produced, they are not & | 
like the reſt, but of a reddith brown j and. have afterwards, 
When they begin to thicken about the breaſt, & dark line 
vlog the middle of the back, Thefe male Ines, rome to 
thelf an growth n about three weeks thine, and then eaſt 
vif thelr laſt covering the whole Inſe(t b f (his ope 


| other gene- 
u green colour 


of the outward covering is 


les 4 Which in all respekt reſembs | 


# PUCE 
alſu t uſe in the * 4 11 * on 
| fe of the teſticles as WY Ho ts the fun dif web! 


ration, of a bright yellow colour, the wings only excepted. 
But alter this t ey ſoon ch to a Ale ae and in « 
few hours to a very dark brown; if we except the body, 
which is ſomething lighter coloured, and has a reddiſh call. 
They ure all of the winged ſort ; and the wings, which ate 
white at firſt, ſoon become tranſparent, and at ength appear 
like very fine black gauze. 

The males no ſooner come to maturity than they copulate 
with the females; in which aft they are readily diſcovered, 
as they remain in conjunction for a conſiderable time, and are 
not eaſily diſturbed, The commerce between them continues 
the whole month of October, and may be obſerved at all 
times of the day, though I have found it moſt frequently about 
noon ; eſpecially when the weather is moderately warm, and 
the ſun overcaſt, The females, in a day or two after their 
intercourſe with the males, I have obſerved to lay their eggs; 
which they uſually do near the buds, when they are ee 
their own choice, Where there a number crowded together, 
— of courle interfere with each other ; in which cale they 
will frequently depoſit their eggs on other parts of the bran» 
ches, or even on the ſpines with which they are beſet,” 

Theſe inſefts are found in great numbers not only on the 
ſtems and leaves, but even upon roots of many trees and 
plants. Thoſe trees that are moſt loaded with the inſets, as 
already obſerved, ſuffer greatly from them. The plant-lice 
thruſt their ſharp-pointed roſtrum into the ſubſtance of the 
leaf to draw out their ſuſtenance, which warps the ſtems and 
leaves, and occaſions in the latter, cavities underneath, and 
ſwellings above; nay, even in ſome, a kind of hollow gall 
filled with inſets, as is often ſeen on elm- leaves. 

It ap ears * that the flight puncture of ſo ſmall an 
anima Ihould ſo greatly disfigure a plant : but it muſt be re- 
membered, that plant-lice always live in numerous aſlocia- 
tions, which increaſe viſibly by the prodigious fruitfulneſs of 
thoſe inſefts ; ſo that although each punkture be flight, yet 
the number of them is ſo great, ſo reiterated, that it is no 
longer a wonder the leaves Jhould be disfigured, Lovers of 

rdening plants are extremely anxious to free and cleanſe 
their trees from this vermin; but their care often proves un- 
availing, the inſett is ſo fruitful that it ſoon produces a freſh 
colony, The beſt and ſureſt method of extirpating it, is to 

ut on the trees infeſted with them ſome larve of the plant- 
ouſe lion, or aphidivorous flies; for thoſe voracious larve 
deſtroy every day a great number of the inſets, and that 
with ſo much the more facility, as the latter remain quiet and 
motionleſs in the neighbourhood of theſe dangerous enemies, 
who range over heaps of plant-lice, which they gradually 
waſte and diminiſh, 

APHONIA, among plyſicians, ſignifies « ſuppreſſion or 
total loſs of voice, It is never « | — diſeaſe j but « con- 
— A. of many diſſerent diſorders, For the cauſes, prog - 
noſticy and cure, ſee the Syſtem of Mabictwus, Genus 76, 

APHORISM, « mani, general rule, or principle, of 
—_— of « brief ſentetice, comprehending 1 great deal 
matter in « few Words, The word comes from de I 
rate, g. d. & cholee of ſeleft ſentenee, The term iy eitel 
uſed in medſeine and law. 6 ſay, the aphoriſits of abe 5 
ersten of Santtorious, of Buerkeave: Ae: aphoriſing of the ex 


law; &c 
APHRODISIA, of APHAODISHANMUS, in medicine, 
denotes * ul of venery; bf the aft uf evpulation between 
tale and female. 
nobis is alfy wed for the age of venery, more Free 
auh Se uberty. 
'HRODISIACH, 8 vg Jayhrine denote Medicines 
proper 10 Ine reafe the ſeed, and promote luſt, or an lnelifige 
198 t9 youer | 
APH A, in vermeology, an infeft of the order 
vermes molluſes: The body of the aphrodita Is oval, wit 
many mall tentaeula of protuberences op each fide, While 
fer ve a4 fy many feet; the mouth Is eylindrical at one 1 U 
the body, and capable of being retratted, with two briftly 
0 of lt peculiar properties ſee VEAMEOLOGY, 
PHTHA, in medielne, little 4 th or pimples riſing in 


the mouth, the a gume, and at f 100 10 10 03 


attended with inflammation, and 8 
Ing portion applied the word to vleers 
omen 


en, 
ren are particularly ſußſett to 1 the, when oither . 
writ's milk Is corrupted, of the child's Nhomach becomes uns 
1 for un. for, in theſe eaſes, the ſharp aerlmunlou 
as of the milk riſing up, eaſily exulcerate thoſe tender und 
he leute parte, There are me aphthe white, others red, 
others eich and blackiſh the white and fred ſorts are the 
leaſt dangerous, and the moſt eaſſly eured j the Heid and black 
often prove mortal, The black thruſh very rarely 6ecurs j 
but when it does, It 1s always & putrid ſympiom, and not an 
original difeaſe. Dy. Hunter thinks theſe white ſpecks are 
Inflammatory exudations, and not ulcers, which appears pro- 
le from thelr dropping off In ſuecefſion to each other, 
hen they Happen in grown perſons, they are owing 1 


API 


ſerous, and ſharp humours, turned from the ſeveral parts of | 


the body to the mouth. External cauſes alſo frequent! 
concur to the production of 1 and eſpecially u negle 
of keeping the tongue und fauces clean 4 the pernicious and 
prepo erous method of curing fevers, and other inflummator 
iſeaſes, by hot medicines 4 and * the bodies of chil- 
Uren, when over-heated, to « cold air, which by checking 
peripiration, has an! almoſt unavoidable 1 to dccumu- 
ate und hoard up ſaline and ſulphureous ſordes in the maſy of 
humours, For the method of preventing and treating this 
erage 10 infants, ſee the Syſtem of MibW1y IAV, Part IX. 

ett V. 

APIS, mu/ca, the bee, or fly, in aſtronomy, « ſouthern con- 
flellation, ſee the 8 1 K Nu, Sett, VIII. and Pate VI. Fig. II. 

Abs, or Bus, in entomology, le genus of infetts belonging 
to the order of inſetta hymenoptera, The mouth is furniſhe 
with two jaws, ane a proboſcis infolded in « double ſheath 
whe wings are four, the two foremoſt covering thoſe behind 
which at reſt: in the anus or tail of the females and working 
bees there is a hidden ſting. They are diſtinguiſhed into 
ſeveral ſpecies, each of which has its peculiar genius, talent, 
manners, and difpoſition. Variety prevails in the order of 
their architefture, and nature of their materials, Some live 
In ſociety, and ſhare the tolls, ſuch are the common bee and 
drone, Others dwell and work in folitude, building the cru. 
dles of their families z as the leaf-cutter bee does with the 
roſe-tree leaf; the upholiterer with the uu tapeſlry of the 
corn roſe; the maſon-bee with a plaſter, the woot! piercer with 
ſawduſt, All are employed in their little hermitage, with the 
are of hag, for the wants of their poſterity, The ſpecies 
gnvmerated by Linnwws are 54 

In the Phiſoſophical Tranlattions, No, 172, we have an 
account of a ſpecies of honey-bee found in ſome parts of Ame- 
rica, very different in forin and manners from the common 
— of Europe. Their combs are compoled of a ſeries of mal! 

vittes or bladders of wax, of « diiſky brown or blackiſh co- 
ont, and each of theſe is much of the ſize and ſhape of a Spa- 
with olive, They hang together in cluſters almoſt like @ bunch 
of grapes, and are ſo contrived, that each of them has its aper- 
ture, while the bees att at work upon It but as ſoon as it is 
filled with honey, this aperture is cloſed, and the bees leave 
lt, and yo to work upon another veſſel. Their lodgings are 
ufually taken up In the hollow of an old tree, or in ſome cavity 
of a rock by the ſea-fide, They are ſagacious in chooſing the 
moſt lecure retreats, becauſe their honey is ſo delicions @ bait, 
that they are hunted after þ many animals j and they have no 
paves of defending noun ves, having no ſlings as our bees 
dave, The combs are brittle; and the honey Is clear and liquid 
like rock water, It Is uſed by the natives rather as @ drink 
with their food than as honey, They uſe It ally in medicine 
Ab i purge, drinking half a pint of It in the morning faſting. 

The mellifica, or domeſtic honey-bee, is one of the moſt 
S\rious ſpecies, It is furniſhed with downy hairs; has a duſk 
coloured breaſt, and browniſh belly; the tibiz of the hind. 
legs are ciliated, and tranſverſely ſtreaked onthe infide, Each 
foot terniinates in two hooks, with their points oppoſite to each 
ether; in the middle of theſe hooks there is a little thin appen- 
Alx, which when unfolded, enables the inſetts to faſten them- 
ſelves to glaſs or the moſt poliſhed bodies, This purt they 
likewiſe employ for tranſmitting the ſmall particles of crude 
wax which they find upon flowers to the * in their thigh, 
hereafter deſcribed, The queen and drones, who never collect 
wax in this manner, have no ſuch cavity, This ſpecies is alſo 
furniſhed with a proboſcis or trunk, which ſerves to extract 
the honey from flowers; and has, beſides, « real mouth (itu- 
ated in the forepart of the head, with which it is able to feed 
on the farina of flowers, from which afterwards is made wax. 
The belly is divided into (ix rings or joints; which ſometimes 
ſhorten the body, by ſlipping the one over the other, ln the 
inſide of the belly there' 1s a ſmall bladder or reſervoir, in 
which the honey is collefted, after * paſſed through the 

roboſcis and a narrow pipe which runs through the head and 
reaſt. This bladder, when full of honey, is about the fie 
of a ſmall pea, 

The ſting, which is ſituated at the extremity of the belly, 
is a very curious weapon; and, when examined by the microl- 
cope, appears of a ſurpriſing ſtrutture, It has a horney ſheath 
or ſcabbard, which includes two bearded darts, This ſheath 
ends in a ſharp point, near the extremity of which a lit opens, 
through which, at the time of ſtin ing, the two bearded darts 
are protruded beyond the end of the ſheath: one of theſe is a 
little longer than the other, and fixes its beard firſt; and the 
other infant following, the 33 alternately deeper 
and deeper king hold of the fleſh with their beards or hooks, 
till the whole ſting is buried in the fleſh; and then a venomous 
juice is injected through the ſame ſheath, from a little bag at 
the root of the ſting. Hence the wound occaſions an acute 
Pain and ſwelling-of the part, which ſometimes continue ſeve- 
ral days. Theſe effefts are beſt remedied by enlarging the 
wound directly, to give it ſome diſcharge. . This poiſon ſeems 
to owe its miſchievous efficacy to certain pungent ſalts. Let 
a bee be provoked to ſtrike its ſting againſt a plate of glaſs, and 
there wi be a drop of the poiſon diſcharged and left upon the 
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luſs, This being placed. under u doubl 
— engl, e ſalts will be — I the 
oblong, pointed clear cryſtals,-Mr. Derlam counted , 
ſling of « waſp eight beards on the (ide of each dart, ( - 


like the beards of fiſh-hooksz- and the ſame number jy % 


the 


counted on the darts of the bee's fing. Whe 

are ſtruck deep in the fleſh, if the wounded Pente la 
diſcompoſes the bee before it can diſengage them, tlie lis * 
left behind flicking in the wound! but if hs have atlene! G 
ſtand quiet, the creature brings the hooks down cloſe t _ 
ſides of the darts, and withdraws the weapons in which mY 
the wound ts always much leſs paintul, ov dan * 1 
being ſtung by bees may be in u great meaſure reventul | 8 
= compoled behaviour. A thouſand bees wil fly awd +. 
«bout a perſon without hurting him, if he fand perfect! till, 
and forbeur dil E even When near his face ; tw 0 
caſe he may obſerve them for hours together without dan — Q 
but if he moleſls or beats them away, fe uſually (iiffers Ng 
It has been lately uſſirmed, that « perſon is in perfect la Y 
in the midſt of myriads of bees, it he but cureſilly kee ly 
mouth-thut, and breathe gently through the noltrily on] 7 
Human breath, it would Teem, being n ofen * 
their delicate organs: and merely with this precaution, { 1 
ſaid, the very hives may be turned up, and even part ol the 
comb cut out, while the bees are ut work, 

OLCcOKHUMY, INSTINCTS, &. of the Honky.yry 

We may conſider « hive of bees as u well peopled rity, in 
which are commonty ound from 15,000 tv 18,009 inhubitant, 
This city is in itſelf a monarchy ;—compoled of n U wv 
males, which are the drones; and of working bers, which 
have been ſuppoſed and called neuters. The combs, wii, 
are of =_ wax, ſerve as their magazine of (ores, and (we 
the nurſing places of theix young offipring, There is berwory 
the combs u — ſulfeight tur two bees to march alycall, wil. 
out embarralling each othery and in luine parts it is more l. 
clous. There are alſu holes, or narrow palles, which tivls 
the combs tranſverſely, and are intended to ſhorten the way 
when the bees paſs from one comb to another. 

The QU&#N is eaſily diſtinguilhed from the other bees h 
the form of her body i the is longer aid larger than they are, 
and her wings are much ſhorter than theirs in proportion 1 
her body for the Wings of the other bees cover their whuls 
body, whereas thoſe of the queen hardly reach beyond het 
middle, or end at about the third ring of her belly, Hee lis 
der parts are more taper than thoſe of | 
ting ſharper, Her belly and legs are of @ deep yellow, much 
reſembling the pure gold, She is unwleldly in her flight, 4 
reaſon for her leldom flying but when the leaves the pate, 
hive 4o go and ſettle a evlony, All the bees form her retinue, 
and like dutiful tubjetts repair to the place the chooſes, She is 
armed with a vigorous fling. Leſs paſſionate however than 
her ſubjetts, ſhe only uſes her fling when long provoked, or 
when in contelt for lmporig Way. Never mure than one 
remains in a hive, and that is the conqueror, 

A hive ot bees cannot ſubſiſt without a queen, as ſhe alone 
v their numerous poſterity ; and on this account their 

delity and attachment ta their ſovereign is admirable. 

Mr, Wildman, by his dexterity in the management of bees, 
ſome years ago, ſurpriſed the whole kingdom, He can ouule 
a ſwarm to light where he pleaſes, almoſt inſtantaneouſly; he 
can order them to ſettle on his head, then remove them to his 
hand ; command them to depart and ſettle ona window, table, &, 
at pleaſure, We ſhall ſubjoin his method of performing thele 
feats, in his own words! 

Long experience has taught me, that as ſoon as I turn up 
a hive, and give it ſome taps, on the ſides and bottom, the 
queen immediately appears, to know the caule of this alarm; 
but ſoon retires again among her people. Being accultomed 
to ſee her ſo often, I readily perceive her at firſt glance; and 
long practice has enabled me to ſeize her inſtantly, with a ten- 
derneſs that does not in the leaſt endanger her perſon. This is 
of the utmoſt importance; for the leaſt injury done to her 
brings immediate deſtruction io the hive, it you have not a 
ſpare queen to put in her place, as I have too often experienc 
in my firſt attempts, hen polſeſſed of her, I can without 
injury to her, or exciting that degree of reſentment that may 
tempt her to ſting me, {lip her into my other hand, and, return- 
ing the hive to its place, hold her there, till the bees miſling 
her, are all on wing, and in the utmoſt confuſion, When the 
bees ate thus diſtreſſed, I place the queen where-ever I would 
have the bees to ſettle. The moment a few of them diſcover 
her, they give notice to thoſe near them, and thoſe to 
the reſt; the knowledge of which ſoon becomes ſo general, 
that in a few minutes they all colle& themſelves round her; 
and are ſo happy in having recovered this ſole ſupport of their 
ſtate, that they will long remain quiet in their ſituation. Nay, 
the ſcent of her body is s attractive of them, that the - 
touch of her, along any place or ſubſtance, will attach the 
bees to it, and Induce them to purſue any path ſhe takes. 
This was the only witchcraft uſed by Mr. Wildman, and 13 
that alone which is practiſed by others who have ſince made 
ſimilar exibitions. In ſhort, ſeize on the queen, and you are 
ſute of leading all the bees of a hive to any place you ploy. 
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of her hive immediately ceaſe working, when their 

— — by hy accident, They conſume their honey, fly 
wy their own and other hives at unuſual hours when other 
bees are u roll, and pitte away if not ſoun ſupplied with ano- 
her ſovereigns Her loſs is procluimed by # clear and uninter- 
rupted humming . This Hen should be « warning to the owner 
of the bevs, 10 tnke what honey remains in the hive, or to pro- 
wie them another queen, In this laſt caſe, the flock inflantly 
revives 4 pleaſure and ekt are wpparent through the whole 
hives the preſence of the ſuvereigh reſlores vigour and exer- 
ton, and her volee commands univerſal reſpett and obedience 
of ſueh {Importance is the queen to the exiſtence and proſperity 
of the other memhers of the community, 

The dilſettion of the —— (hows evidently that ſhe lays 
many thouſand eggs. It is computed that the ovaria of « 

cen. hee contain more than 4000 egys at one time 4 and there» 
{ore it in not difficult to conceive that u qugen- bee may produce 
10,000 or 12,000 bees or even more, in the ſpace of two months, 

The angry diſpoſition of bees is eaſily ſoftened by the frequent 
intercourſe of thoſe who take care of them, for they grow 
more tame when they are often handled, The experience of 
ages has no ellabliſhed the ſort of bees which have been found 
iv anſwer bell the purpoſes of keeping them. The working 
bees have the cate of the hive, collett the wax und honey, 
{bricate and work up the wax, build the cells, feed the young, 
keep the hive cleun, drive from thenee ſtrangers, and employ 
thbmſelves in all other concerns relating to the hive. The 
working bee has two ſtymachs 4 one which contains the honey, 
and 8 Leon in which is contained the crude wan, The 
working bees have nv parts analagous to the ovaria of the queen, 
or that reſemble the male organs of the drones, Hence they 
have generally been ſuppoſed io be neutral ot of neither ſex; 
ut « different doftrine has lately been eſtabliſhed, The Ning 
is very neceſſary for a working bee, both as an offenſive an as 
« defenſive weapon for their honey and wax excite the envy 
ul many greedy and lazy nette and they have allo to defend 
thenſelves againſt enemies, who are londer of eating them than 
their honey, There is likewiſe a time when the drones muſt 
be ſacrificed and exterminated for the good of the ſuclety f and 
9 they are larger and ſtronger than the working bees, theſe 

lit would have u very unequal match, were It not for this 
poiſonous Ning, 

There happen alſo among bees, either of the fame or of dif. 
ferent hives, moſt deadly feuds, in which their ſtings are their 
chief weapons. In theſe conteſts, great (kill may be difeerned 
in heir manner of pointing the ſting between the fealy rings 
which cover thelr bodies, or to ſome other eaſily vulnerable 
part, The bee which firft gains the advantage remains the 
conqueror | though the victory coſts the victor, his life, if 
he has leſt his fling in the body of the enemy | for, with the 
ing, ſo much of his body is torn out, that death inevitably 
follows, Bees have very ſevere conflifts when whole hives 
engage in u pitched battle, and many are ſlain on both fides, 
Their dae and plundering one another ought chiefly to be 
imputed, us Mr, Thorley obſerves, either to their perfeft ab- 
horrence of floth and idleneſs, or to their inſatiable thirſt tor 
honey ; for when, in ſpring or autumn, the weather is fair 
but no honey can be collected from plants, and is to be found 
only in the hives of other bees, they will venture their lives 
to get it there, Dr. Warder aſſigns another cauſe of their fight- 
Ing; which is, the * that the bees are reduced to when 
thelr own hive has been plundered, at a ſeaſon when it is too 
late for them to repair the loſs by "wy induſtry, in the fields, 

Sometimes one of the queens is killed in battle, In this caſe, 
the bees of both hives unite as ſoon as her death is gene- 
rally known among them. All then become one people; the 
* go off with the robbers, richly laden with their own 
E „ and return every day with their new aſſociates to pillage 
their old habitation, This cauſes a throng, unuſual for the 
ſeaſon, at the door of the hive they are plundering : and if the 
owner liſts it up at night, When all are gone home, he will find 
it empty of inkabitants ; though there perhaps will remain in 
t ſome honey, which he takes as his property. 

When two ſwarms take flight at the ſame time, they ſome- 

times quarrel, and great numbers are deſtroyed on both ſides, 

till one of the queens is ſlain, This ends the conteſt, and the 
of both ſides unite under the ſurviving ſovereign. 

When the bees begin to work in their hives, they divide 
themſelves into four companies; one of which roves in the 
belds in ſearch of K AN another employs itſelf in lay in 
out the bottom and partitions of their cells ; a third is loved 
m making the infide ſmooth from the corners and angles; and 
the fourth company brings food for the reſt, or relieves thoſe 
who return with their reſpeRive burdens. But they are not 
_ conſtant to one employment ; they often change the taſks 
aligned them: thoſe that have been at work, being permitted 
10 go abroad; and thoſe that have been in the fields already, 
take their places. They ſeem even to have ſigns, by which 
they underſtand each other; for when any of them want food, 
it bends down its trunk to the bee from whom it is expetted, 
which then opens its honey-bag, and leu ſome drops fall into 
the hore * * is at that time opened to receive it. 
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Their dillgenee and labour ie fo great, that, In a day's time, 
they are able to make cells which lie upon each other, nume- 
ro enough to contain 9000 bees, 

APIUM; vAansLEY; A genus of the 9 ＋ order, be- 
longing to the pentandria claſs of plants, ere are only two 
ſpecies of apiumy; the petrofelinum, or common parſley, a 
native of Sardinia; and the graveolens, or ſmallage, 4 native 
of Britain t the culture of both which are well known, 
Common parſley Is reckoned an effeftual cure for the rot in 
(heep, provided they are fed with it (twice & week for two of 
three hours each time but heres and rebbits are ſo fond of 
this herb, that they will come from a rent diſtance to feed 
upon ity and in the countries where theſe animals abound, 
they will deſtroy It, if not very ſecurely fenced againſt them | 
ſo that whoever has a mind to have plenty of hares in their 
fields, may draw them from all parts of the country by culti» 
vating parſley, For the method, ſee TArATISE UN Oaks 
DENING, Article Kitchen Garden, month of February, 

APOCALYPSE, Riveiation, the name of one of the 
ſacred books of the New Teſtament, containing revelations 
concerning ſeveral pn dottrines of Chriſtianity, The 
word is Greek, and derived from eronanurre, to raveal, of 
diſcover, This book, according to Irenwus, was written about 
the year 96 uf Chriſt, in the iſland of Patmos, whither St, 
_ had been baniſhed by the emperor Domitian, But Sir 
ſune Newton places the writing of it earlier, viz. in the time 
of Nero, This of all books of the New Teſtament is that 
about which the ancient fathars and the praftice of the church, 
were the moſt and the- longeſt divided, Some attribute this 
book to the arch-heretie Cerinthue but the ancients unanl⸗ 
mouſlly aſcribed it (Jen, the ſon of Zebedee, and brother of 
James whom the Greek lathers call the Divine, by way of 
eminence, to diftinguith him from the other evangeliſts. This 
book has hot, at all thnes, been eftermed canonical; There 
were many churches in QUreece, as $1, gone informs us, 
which did not receive lu neither is it inthe catelogue of cas 
nonſcal books prepared by the council of Laodicea, nor In 
that of St, Cyril of Jeruſalem m but Juſtin, Irenwus, Origen, 
Cyprian, Clemens of Alexandria, Tirtullian, and all the fas 
thers of the fourth, fifth, and the following centuries, quote 
the Revelations % @ book then acknowledged to be canonical, 
The Alvogians, Marelonites, Cerdonians, and Luther himfelt, 
rojetted this book but the Proteſtants have forſaken Luther 
in this particular; and Bess has (irongly maintained againſt 
his 6byuttions, that the Apocalypſe 14 authentle and canonical, 
Ot all their objettions again the authority of this book, that 
ſeeme the beſt grounded which is drawn (rom theſe words in 
chap. ti; ver. tg. Write to the angel of the ehwreh of Thyatira 1 
there was not, ſay they, any Chriſtian church at Thyatira at 
that time, Mt, Kpiphanius, who grants them this poiny, i 
forced to have recourle 10 the prophetic ſpirit; as if $t, John 
had fureleen therewould be a church there in courſe of time, 
The Apocalypſe conftitty, of twenty-two chapters, The three 
firſt are an in{lrutton sd the biſhops of the ſeven churches of 
Alia Minor, The fitteen following chapters contain the per- 
ſecutlons which the church was to luffer from the Jews, here» 
tics, and Roman emperors, Next, St. John propheſies of the 
vengeance of God, which he will exerciſe againſt thoſe per- 
lecutors, againſt the Roman empire, and the city of Rome: 
which, as the Proteſtants ſuppoſe, he deſcribes under the 
name of Babylon, the great whore, ſeated upon ſeven hills, 
In the lalt place, the igth, aoth, 21ſt, and aad chapters, de- 
(cribe the triumph of the church over its enemies, the marri- 
age of the Lamb, and the happineſs of the church triumphant, 

„It is a part of this prophecy (ſays Sir Iſaac Newton, ) that 
it ſhould not be underſtoud before the laſt age of the world; 
and therefore it makes for the credit of the prophecy, that it 
is not yet underſtood, The folly of interpreters has been to 
foreteb times and things by this — as if God deſigned 
to make them prophets. By this raſhnefs they have not only 
expoled themlelves, but brought the prophecy alſo into con- 
tempt, : The deſign of God was much otherwiſe: he gave this 
and the prophecies of the Old Teſtament, not to gratify mens 
curioſities, by enabling them to foreknow things : but that, 
alter they were fulfilled, they might be interpreted by the 
events; and his own providence, not the interpreters, be then 
manifeſted thereby to the world, And there 1s already ſo much 
of the prophecy lulfilled, that as many as will take — in 
this ſtudy, may ſee ſufficient inſtances of God's providence,” 


APOCRYPHA, or APO0CRYPHAL BOOKS, fuch books as 


are not admitted into the canon of ſcripture, being either not 
acknowledged as divine, or conſidered as ſpurious, The word 
is Greek; and derived from aws, and to hide or con- 
ceal ; becauſe the origin of ſuch books was unknown, or be- 
cauſe they contain ſome myſteries not fit to be known. When 
the Jews publiſhed their ſacred books, they gave the appella- 
tions of canonical and divine only to ſuch as they then made 

ublicz ſuch as were fill retained in their archives they 
called epochryphal, for no other reaſon but becauſe they were 
not public; ſo that they might be really ſacred and divine, 
though not promulged as ſuch. Thus, in reſpe& of the Bible, 
all IE called apochryphal which were not — = 
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Jewiſh canon of ſcripture, Volſlus obſerves, that, with re- 
Hard to the facred books, none are to be accounted apocrys 
phal, except ſuch as had neither been admitted into the ſyna- 
gogue nor the church, ſo as to be added to the canon, and 
read in public, The proteſtants do not only reckon thoſe 
books to be apocryphal which are eſteemed ſuch in the church 
of Rome, as the prayer of Manaſſch king of Judah, the third 
and fourth books of Eſdras, St. Barnabas's epillle, the book of 
Hermoz, the addition at the end of Job, and 1511 plalm; but 
alſo Tobit, Judith, Eſther, the book of Wiſdom, by Jeſus the ſon 
of Sirach, Baruch the prophet, the Song of the Three Chil- 
dren, the hiſtory of Suſannah, the hiſtory of Bell and the 
Dragon, and the firſt and ſecond books of Maccabees. It is 
now pretended that theſe books are not received by the Jews, 
or ſo much as known io them. None of the writers of the 
New Teſtament cite or mention them : neither Philo or Joſe- 
phus ſpeak of them. The Chriſtian church was for ſome ages 
an utter {tranger to theſe books. Origen, Athanaſius, Hilary, 
Cyril of Jeruſalem, and all the orthodox writers, who have 
given catalogues of the canonical books of leripture, unani- 
_— concur in rejetting theſe out of the canon. And as to 
the New Teſtament, they ate divided in their opinions, whe- 
ther the epiſtle to the Hebrews, the epiſtle of St. James, and 
the ſecond epiſtle of St. Peter, the ſecond and third epiltles 
- of St, John, the epiſtle of St. Jude, and the Revelations, are 
to be acknowledged as canonical or not, The Proteſtants 
acknowledge ſuch books of ſcripture only to be canonical 
as were ſo eſteemed to be in the {rſt ages of the church; ſuch 
as are cited by .the earlieſt writers among the Chriſtians as of 
divine authority, and after the moſt diligent enquiry were re- 
ceived and ſo judged by the council of Laodicea, The ſeveral 
epiſtles abovementioned, and the book of Revelations, what- 
ever the ſentiments of ſome particular perſons are or may 
have been of them, are allowed by all the reformed churches 
to be parts of the canon of the New Teſtament. The apo- 
cryphal books, however, according to the ſixth article of the 
church of England, are to be read for example of life and in- 
ſtrutction ot manners: but it doth not apply them to eſtabliſh 
any doctrine. 

We meet with numerous apocryphal, or ſuppoſititious 
books, publiſhed under the names of patriarchs, prophets, 
evangeliits, apoſtles, primitive fathers, faints, martyrs, &c. 
Apocryphal propheſies, apocryphel goſpels, apocryphal epi- 
ſtles, apocryphal acts, apocryphal apocalypſes, &c. 
writing of books under ſpurious names, and obiruding them 


for the works of inſpired authors, though once reputed lauda- | 


ble, and conſecrated under the name ot pious fraud, was con- 
demned very early by an apoſtolical canon, in the inſtance of 
a prieſt, who was depoſed for forging the acts of Paul and 
Thecla. Bing. Orig. Ecclef, lib. xvii. cap. 5- 

APODES, in ichthyology, the name of an order of fiſhes. 
For the characters and claſs of this Order, and alſo of the ſeve- 
ral genera Which is compriſes, ſee the SYSTEM, Sect. V. 

APOGEE, in aſtronomy, that point in the orbit of the ſun, 
or a planet, which is fartheſt diſtant from the earth. The apo- 
gee is a point in the heavens at the extreme of the line of the 
aplides; in which the ſun, or a planet, is at the greateſt di- 
flance than it can be at, from the earth, iwits whole revolution. 

The oppoſite point to this is called the perigee ; ſee the SYsTEM, 
Sett. VII. 
APOLLO, in mythology, a pagan deity worſhipped by the 
Greeks and cones Wn Fe God of light 4 poetry; 
and was regarded as the inventor and patron of the fine arts, 
He had a famous temple at Delphos, where his oracles were 
in great eſtimation. Apollo is principally diſtinguiſhed in 
ancient ſtatues by the beauty of his face, and the gracetulneſs 
of his figure. Accordingly Virgil calls him, the beautiful ; 
and Tibullus, the well-ſhaped God. Apollo had a variety of 
names, either derived from his principal attributes, or the 
chief places where he Was — 008 He was called the 
Healer from his enlivening warmth and cheering influence; 
Pan, from the peſtilential heats: to ſignify the former, the 
ancients placed the graces in his right-hand ; and for the latter, 
a bow and arrows in his left: Nomius, or the ſhepherd, from 
his fertilizing the earth, and thence (uftaining the animal cre- 
ation: Delius, from his rendering — manifeſt: Pythius, 
trom his victory over Python: Lycias, Phœbus, and Phaneta, 
| from his purity and ſplendor, As Apollo is almoſt always 
contounded by the Greeks with the ſun, it is no wonder that he 
mould be dignified with ſo many attributes, It was natural for 
the moſt glorious objet in nature, whole influence is felt by 
all creation, and ſeen by every animated part of it, to be 
adored as the fountain of light, heat, and life. The power of 
healing diſeaſes being chielly given by the ancients to medi- 
cinal plants and vegetable produttions, it was natural to exalt 
into a divinity the viſible cauſe of their growth. Hence he 
was allo flyled the God of Phyſicz and that external heat 
which cheers and invigorates all nature, being transferred from 
the human body tothe mind, gave riſe to the idea of all mental 
effervelcence coming from this god; hence, likewiſe, poets, 

rophets, and muſicians, are ſaid to be Numine afflat, inſpired 
by Apollo, To the other perfections of this divinity the 


| prophecy, The cock was conſecrated to him, 


The 
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poets have added beauty, grace, and the art of captiy 

var and the heart, no lels by the (weetneſy of hi ns. ba 
than by the melodious ſounds of his lyre. However, with ul 
thele accompliſhments, he had not the talent of captivain 
the lair, with whole charms he was enamoured, Bui bt 
amours and other adventures related of this god during bi 
relidence on earth, are t00 numerous, and too well known, 
bo RI here, 2 DO EP 

here can be do doubt but that Apollo was more 

revered in the Pagan world than Apo wh deity; 2 | 
almoſt every ay, 4% of it, temples, oracles, and feſtivals, a, 
innumerable as his attributes: the wolf and hawk were conſe 
crated tu him, as ſymbols of his piercing eyes; the crow and 
the raven, becauſe theſe birds were ſuppoſed to have by in 
flinet the faculty of predictiqn; the haurel, from a perſuaſion 
that thoſe who ſlept with ſome branches of that tree under 
their heads received certain vapours, which enabled them 19 
, | becauſe by his 
crowing he anounces the riſing of the ſun; and the graſ.· 
hopper on account of his ſinging faculty, which was ſuppoſe 
to do honour to the God of muſic. Molt of the ancient poets 
have celebrated this tuneſul inſett, but none better than Ana- 
creon, Ode 43- 

Plutarch, who was himſelf a prieſt of Apollo, impreſſed 
with the higheſt reſpe& and veneration for him and for muſic 
in his dialogue upon that art, makes one of his interlocutors lay, 
that an invention ſo uſetul and charming could never have been 
the work of man, but muſt have originated from ſome god 
ſuch as Apollo, the inventor of the flute and lyre, improperly 
atiributed to Hyagnis, Marſyas, Olympus, and others; and the 
proofs he urges in ſupport of this aſſertion, ſhow, if not its 
truth, at leaſt that it was the common and received opinion, 

It ſeems as if the account of Apollo could not be concluded 
by any thing that is left to offer on the ſubject, fo properly, a; 
by part of the celebrated hymn of Callimachus, which during 
many ages was performed and heard by the molt poliſhed peg. 
ple on the globe, with the utmoſl religious zeal, at the feſliyals 
inſtituted to this god. 

Ha! how the laurel, great AroLLo's tree, 
And all the cavern, ſhakes! Far off, far off, 
The man that is unhallow'd : for the god 
Approaches, Hark ! he knocks: the gates 
Feel the glad impulſe; and the ſever'd bars 
Submiſſive clink againſt their brazen portals. 
Why do the Delian palms incline their boughs, 
Self- mov'd; and hov'ring ſwans, their throats releas'd 
From native filence, carol ſounds harmonious ? 
Begin, young men, the hymn : let all your harps 
Break their inglorious filence ; and the dance, 
In niyſtic numbers trod, explain the muſic, 
But firſt by ardent pray'r, and clear luſtration, 
Purge the contagious ſpots of human weakneſs: 
Impure no mortal can behold Apollo. 
So may you flouriſh, favour'd by the god, 
In youth with happy nuptials, and in age 
With filver hairs, and fair deſcent of childrea; 
So lay foundations for aſpiring cities, 
And bleſs your ſpreading colonies! increaſe, 
Pay ſacred rev'rence to Apollo's ſong; 
Leſt watchful the far-ſhooting god emit 
His fatal arrows, Silent, Nature ſtands; . 
And ſeas ſubſide, obe dient to the ſound, 
Of Io! Io Paan ! nor dares Thetis 
Longer bewail her lov'd Achilles“ death 
For Phabus was his foe. Nor muſt ſad Niobe 
In fruitleſs ſorrow perſevere, or weep 
Even thro' the 1 marble, Hapleſs mother! 
Whoſe fondneſs could compare her mortal offspring 
To thoſe which fair Latona bare to Jove. 
[Jo! again repeat ye, Io Pean! 


Recite Apollo's praiſe till night draws on, 
The ditty till unfiniſh'd 3 and the day 
Unequal to the godhead's attributes 
Various, and matter copious of your ſongs. 
Sublime at — right-hand Apollo fits, 
And thence diſtributes honour, gracious king, 
And theme of verſe perpetual, From his. ro 
Flows light ineffable | his harp, his quiver, 
Aud Lactian bow, are gold with golden ſandals 
His feet are od. How rich! how beautiful! 
Beneath his ſteps the yellow min'ral riſes; 
And earth reveals her tresſures. Youth and beauty 
Eternal deck his cheek ; from his fair head, | 
Perfumes diſtil their ſweets; and cheerful Health, 
His duteous hand-maid, through the air \mprov'd 
With laviſh hand diffuſes ſcents ambroſlal. 
The ſpearmun's arm by thee, great god, directed, 
Sends forth a certain wound, e laurel'd bard, 
| Infpir'd by thee, compoſes verſe Immortal. 
Taught by thy art divine, the ſage phyſician 
Eludes the urn, and chains or exiles death, 


Perpetual fires ſhine hallow'd on thy Tur 
When annual the Carnean feaſt is held ; 


The 


The 


warte Libyan, elad In armour, lead 
—— dance with elanging ſwords anil ſhields they beat 
The dreadful meaſure 4 In the chorus Jain 
Their women , brown, but beautiful i; ſuch rites 
thee well pleaſing — 
gh nn : be monſirovs Python 
Durſt tempt thy wrath in vaing for dead he fell, 
To thy great Hrongth and golden arms unequal, 
h! while thy unerring hand elanc'd 
Another and another and another dart, the people 
oy folly repeated J Io Pan! 
lance the dart, Apollo; for the ſafety 
And health of man, gracious thy mother bore thee 


Paton, 

Arotto BELVIDERE, one in the firſt claſs of the ancient 
fatues. The excellence of this ſtatue conſiſts in the expreſſion 
of ſomething divine, whereas the reſt excel only in things that 
are common to men, This ſtatue er perhaps 2 enough, 
claim the preference, even in this ſuperior an diſtinguiſhed 
claſs of the beſt remains of all antiquity, There are about 
twenty ancient ſtatues, which the moderns have diſcovered 
that are referred to the firlt claſs : and conſidered each as the 
chief beauty in its kind, 

APOLOGUE, a moral fable ; or a feigned relation intended 
to inform and amend the manners. Jul. Scaliger derives the 
name from «tooſev, inaſmuch as the * means ſomething 
more than what at firſt ſight it expreſſes. Such are the fables 
of Eſop: whence, moral fables are uſually denominated, 
Eſopic fables. F. De Colonia makes it eſſential to the apo- 
logue, that it contain what paſſes among brutes ; and diſtin- 
guilhes it from the parable by this, that the Jatter, though 
teigned, conſiſts of poſſible circumſſances, which the former 
does not, ſince beaſts cannot ſpeak. There is this farther differ- 
ence between them, that the latter is a ſimilitude drawn from 
natural, moral, or any other branches of knowledge; the 
former only from moral topics. Apologue, according to ſome, 
differs from table, as the former is uſed in ſpeeches and ha- 
rangues, to perſuade; the latter in tragedies, comedies, and 
other pieces of poetry, to inſtruft and corrett the manners. 
Apologue alſo differs from fable, as the latter is only calcu- 
lated for the uſe of men, and carries a graver and weightier 
admonition ; whereas apologues are propoſed to children. 
We find many things in authors concerning the origin of 
apologue, the diſtinguiſhing charatters of apologues, the uſe 
and advantage of the way of teaching by apologues. See 
BaYLE, Dict. Crit. in voc, & Shaſteſb. Charadt. tom. iii. 

APOPHYSIS, in anatomy, a protuberance of a bone; or 
a part eminent, and jutting out beyond the reſt. It is the 
ſame with what we otherwiſe call proceſs, eminence, pro- 
bole, projecture, protuberance, ecphyſis, head, and the like. 
Apophy ſis differ Rom epiphyſes, as theſe latter are only ap- 
pendages adhering. or contiguous to a bone ; whereas the for- 
mer are productions or continuations of the bone itſelf, ſhooting 
out from it like branches from the trunk of a tree. See the 
SYSTEM, Part I. Sect. 1. | 

APOPLEXY, in medicine, a ſudden privation of all the 
ſenſes, and all the ſenſible motions of the body, excepting 
thoſe of the heart and lungs ; attended with a great depravation 
or luſpenſion of the principal faculties of the foul, The word 
comes from amonraeoouy, to ſtrike, or aſtoniſh; this diſtemper 
flriking ſuddenly; and, 4s it were, like a thunder-bolt. For 
deſcription, cauſes, prognoſis, and cure of this diſeaſe, ſee the 
SYSTEM, Genus 35. 

APOSTACY, the abandoning the true religion. The 
primitive Chriftian church diſtinguiſhed ſeveral kinds of apoſ- 
tacy. The firſt, of thoſe who went over entirely from Chriſ- 
tianit ef eco, the ſecond, of thoſe who mingled Judaiſm 
and Chriſtianity together: and the third, of thole who com- 
plied ſo far with t # Jaws as to communicate with them in 
many of their unlawful praftices, without making a formal 
profeſſion of their religion. But the fourth ſort was of thoſe 
who, after having been ſome time Chriſtians, voluntarily relap- 
ſed into Paganiſm; | 

he perverſion of a Chriſtian to Judaiſm, Paganiſm, or 
other falſe religion, was puniſhed by the emperors Conſtan- 
nus and Julian with confiſcation of goods; to which the em- 
perors Theodoſius and Valentinian added capital puniſhment, 
in caſe the apoſtate endeavoured to pervert others to the ſame 
quity, A puniſhment too ſevere fur any temporal laws to 
inlet; and yet the zeal of our anceſtors imported it into this 
country; for we find by Bratton, that in his time apoſtates 
were to be burnt to death. Doubtleſs the preſervation of 
Chriſtianity, as a national religion, is, abſtrafted from its own 
mtrinſie truth, of the utmoſt conſequence to the civil ſtate; 
which a ſingle inſtance wil ſufficiently demonſtrate. The be- 
lief of a future ate of rewards and puniſhments, the entertain. 
ing juſt ideas of the moral attributes of the nome Being, and 
zurm perſuaſion that he ſuperintends and will finally compen- 
late every aktion in human life (all which are clearly revealed 
in the doQtrines, and forcibly inculcated by the precepts of 
vur ſaviour Chril), theſe are the grand foundation of all jutli- 
cial oaths, which call God to witneſs the truth of thoſe facts, 


which perhaps may be only known to him and the party atteſt- | 
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ing ! all moral evidence therefore, all confidence in human 
veracity, muſt be weakened by apoſtacy, and overthrown by 
total Infidelity, Wherelore all affionts q Chriſtianity, or 
endeavours to depreciate its efficacy, in thoſe who have once 
polleſſed it, are highly deſerving of cenſure, But yet the loſs 
of life is a heavier penalty than the offence, taken in 4 civil 
light, ov” and taken in a ſpiritual light, our laws have 
no juriſdiction over it. The puniſhment, therefore, has long 
ago become obſolete; and the offence of apoſlacy was for a 
long time the object only of the eccleſiaſtical courts, which 
corrected the offender pro ſalute amme, But about the cloſe 
of the laſt century, the civil liberties to which we were then 
reſtored being uſed as a cloke of maliciouſneſs, and the moſt 
horrid dottrine ſubverſive of all religion being publickly 
avowed both in diſcourſe and writings, it was thought neceſ- 
lary again for the civil power to interpoſe, by not admittin 
thole miſcreants to the privileges of ſociety, who manifeſte 
ſuch principles as deſtroyed all moral obligation. To this end 
it was enatted by ſtatute 9 and 10 W. III. c. 92, That if any 
perſon educated in, or having made profeſſion of, the Chriſtian 
religion, ſhall by writing, printing, teaching, or adviſed ſpeak- 
ing, deny the Chriſtian religion to be true, or the holy — 
tures to be of divine authority ; he ſhall upon the firſt offence 
be rendered incapable to hold any office or place of truſt ; and, 
tor the ſecond, be rendered incapable of bringing any action, 
or of being guardian, executor, legatee, or purchaſer of lands, 
and ſhall ſuffer three years impriſonment! without bail. To give 
room however for repentance, if, within four months after 
the firſt conviftion, the delinquent will in open court publickly 
renounce his error, he is diſcharged for that once from all dil- 
abilities. 

APOSTLE properly ſignifies a meſſenger or perſon ſent by 
another upon ſome buſineſs; and hence, by way of eminence, 
denotes one of the diſciples commiſſioned by Jeſus Chriſt to 
preach the goſpel. Our bleſſed Lord ſelected twelve out of 
the number of his diſciples to be inveſted with the apoſtleſhip, 
Their names were Simon Peter, Andrew, James the greater, 

ohn, Philip, Bartholomew, Thomas, Matthew, James the leſs, 

ude ſirnamed Lebbeus or Thaddeus, Simon the Canaanite, 
and Judas Iſcariot. Of theſe Simon, Andrew, James the 
greater, and John, were fiſhermen ; and Matthew a publican, 
or receiver of the public revenues: of what proſeſſion the reſt 
were, we are not told in Scripture ; though it is probable they 
were hſhermen. There are various conjectures as to the rea- 
ſon of our Saviour's making choice of twelve apoſtles. The 
moſt probable is, that it might be in alluſion to the twelve pa- 
triarchs, as the founders of their ſeveral tribes; or to the 
twelve chief heads or rulers of thoſe tribes, of which the body 
of the Jewiſh nation conſiſted. This opinion | ſeems to be 


countenanced by what our Saviour tells his apoſtles, that, 


* when the Son of man ſhall fit in the throne of his glory, 
=_ alſo ſhall ſit upon twelve thrones judging the twelve tribes 
of Iſrael.” 

Our Lord's firſt commiſſion to his apoſtles was in the third 

ear of his public miniſtry, about eight months aſter their ſo- 
— election; at which time he ſent them out by two and two. 
They were to make no proviſion of money for their ſubſiſtence 
in their journey, but to _ it from thoſe to whom they 
preached. They were to declare, that the kingdom of heaven, 
or the Meſſiah, was at hand; and to confirm their doctrine by 
miracles. They were to avoid going either to the Gentiles or 
to the Samaritans, and to confine their preaching to the people 
of Iſrael. In obedience to their Maſter, the apoſtles went into 
all the parts of Paleſtine inhabited by the Jews, preaching the 
goſpel, and working miracles, The evangelical hiſtory is filent 
as to the particular circumſtances attending this firſt preachin 
of the apoſtles; and only informs us, that they returned, an 
told their maſler of all that they had done. 

Their ſecond commiſſion, juſt before our Lord's aſcenſion 
into heaven, was of a more extenſive and er nature, 
They were now not to confine their preaching to the Jews, 
but to“ go and 1each ALL nations, baptizing them in the name 
of the Father, and ot the Son, and of the Holy Ghoſt.” Ac. 
cordingly they began publicly, after our Lord's aſcenſion, to 
exerciſe the office of their miniſtry, working miracles daily in 
proof of their miſſion, and making great numbers of converts 
to the Chriſtian, faith, This alarmed the Jewiſh Sanhedrim ; 
whereupon the apoſtles were apprehended, and, being exa- 
mined before the high-prieſt and elders, were commanded not 
to preach any more in the name of Chriſt, But this injunktion 
did not terrify them from perſiſting in the duty of their calling; 
for they continued daily, in the temple, and in private houſes, 
teaching and preaching the goſpel. After the apoſtles had ex- 
erciſed their miniſtry for twelve years in Paleſtine, they re- 
ſolvedto diſperſe themſelves in different parts of the world, and 
agreed to determine by lot what part each ſhould take. Ac- 
cording to this diviſion, St, Peter went into Pontus, Galatia, 
and thoſe other provinces of the Leſſer Aſia, St. Andrew had 
the vaſt northern countries of Scythia and Sogdiana allotted to 
his portion. St. John's was partly the ſame with Peter's, 
namely, the Leiſer Aſia, St. Philip had the Upper Aſia al- 
ſigned to him, with ſome parts of Scythia and Colchis, * 
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bia Felix fell to St. Bartholomew's ſhare. St. Matthew 
preached in Chaldza, Perſia, and Parthia, St. Thomas 
preached likewiſe in Parthia; as allo to the Hyrcanians, Bac 
trians, and Indians. St. James the leſs afftinued in 5 
of which church he was biſhop, St. Sirffþn had for his portion 
Eg\pt, Cyrene, Libya, and Mauritania t. Jude, Syria and 
Meſopotamia; and St. Maithias,, who 


choſen in the room 
of the traitor —— Cappadocia and Colchis. Thus, by the 
diſperſion of the apoſtles, Chriſtianity was very early planted 
in a great many parts of the world, We have but very ſhort 
and imperfect accounts of their travels and atftions, 

In order to qualify the apoſtles for the arduous taſk of con- 
verting the world to the Chriſtian religion, they were, in the 
kit place, miraculuuſly enabled to ſpeak the languages of the 
ſeveral nations to whom they were to preach; and, in the ſe- 
* cond place, were enduwed with the power of working mira. 
cles, in confirmation of the duttrines they taught ; Ritts which 
were unneceſlary, and therefore ceaſed, in the after ages uf the 
church, when Chrillianity came to be eſtabliſhed by the civil 
power. St. Paul is frequently called the apoſtle, by way of 
eminence ; and the apsfile of the Gentiles, becauſe his miniſtry 
was chiefly made ule of tor the converſion of the Gentile 
world, as that of St. Peter was for the Jews, who is therefore 
ſtyled the &po/fle 7 the circumerfion. The ſeveral apoſtles are 
uſually repreſented with their reſpeftive badges vr attributes t 
Ai, Peter with the keys St. Paul with a [word 4 St. Andrew 
with a crols of faltet St. James minor with a Fuller's pole 
St. John with a cup, and winged ſerpent flying from it | St, 
Bartholomew with a knife; St. Philip with a long aff, whoſe 
upper end is lured into a erols; St, Thomas with 4 lance | 
St, Matthew with a hatchet St, Matthias with a battle ax! 
St, James wajur With 6 2 rim's Raff and a gourd: bottle St, 
Simon with a ſaw 4 avid St, Jude with a club, This appellation 
was alſo given to the ordinary travelling miniſters of the 
2 $1, Paul, in the epiſtle io the Romans, xvil. 7, 
fays, Salute Andronicus and Jenia, my kinſmen and fellows 
priſuners, who are of note among the apoſtles,” It was like- 
wiſe a title given to thoſe ſent by the churches to carry their 
alms to the poor of ather churches, This uſage they borrowed 
from the [ynagogues, who called thoſe whom they ſen: on this 
meſſage by the ſame name; and the funttion or office itſelf 
a reh, apoſtole, q, d. miſſion, Thus St. Paul, — to the 
Philippians, tells them, that Kpaphroditus their apoſtle had 
isles io his wants, ch. ii, 23. The appellation is given in 
like manner to thoſe perſons who firſt planted the Chriſtian faith 
in any place. Thus Dionyſius of Corinth is called the apoſtle 
of France ; Xavier the apoſtle of the Indies, &., In the 
Indies the Jeſuit miſſionaries were alſo called apoſ{les, 

AvosTLEs creed: a formula, or ſummary, of the Chriſtian 
faith, drawn up, according to Ruſknus, by the apoſtles them- 
ſelves; who, during their ſtay at Jeruſalem, ſoon after our 
Lord's aſcenſion, agreed upon this creed, as a rule of faith, 
and as a word of — by which they were to know 
friends from foes. Baronius, and ſome other authors, con- 
jecture, that they did not compoſe it till the ſecond year of the 
reign ol Claudius, a little before their diſperſion, As to their 
manner of compoling it, ſome fancy, that each apoſtle pro- 
nounced his article, which is the reaſon of its being called 
ſymbolum apoſtolicum, it being made up ol ſentences jointly 
contributed. But there are reaſons which may induce us to 
queſtion whether the apoſtles compoſed any ſuch creed as this. 
For, firſt, neither St. Luke in the Atts, nor any other eccle- 
ſiaſtical writer before the fifth century, make any mention of 
an allembly of the apoſtles in order to the compoſing of a creed. 
Secondly, the fathers of the three firſt centuries, in diſputing 
againſt the heretics, endeavour to prove that the doctrine con- 
tained in this creed was the ſame which the apoſtles taught; 
but they never * that the apoſtles compoſed it. Thirdly, 
if the apoltles had made this creed, it would have been the 
ſame in all churches, and in all ages; and all authors would 
have cited it after the ſame manner. But the caſe is quite 
otherwiſe. In the ſecond and third ages of the church there 
were as many creeds as authors, and one and the ſame author 
ſets down the creed after a different manner in ſeveral places 
of his works; which is an evidence that there was not at that 
time any creed which was reputed to be the apoſtles. In the 
fourth century, Ruffinus compares together the three ancient 
*creeds of the churches of Aquileia, Rome, and the Eaſt, which 
differ very conſiderably in the terms, Beſides, theſe creeds 
diflered not only in the terms and expreſſions, but even in the 
articles, ſome of which were omitted in one or other of them; 
ſuch as thoſe of the deſcent into hell, the communion of the 
ſaints, and the /i/e everlaſting. From theſe reaſons it may be 
yathered, that though this creed may be ſaid to be that of the 
epvſtles in regard to the dottrines contained therein, yet it js 
ne io be reletred to them as the authors and firlt compoſers of 
it, Who was the true author of it, is not ſo caly to determine 
thuugh is great antiquity may be inferred rom hence, that 
the whole form, as it now lands in the Engliſh liturgy, is to 
be found 'n the works of St. Ambroſe and Ruffinug, the 1 
vi whom flouriſhed in the third contry and the latter in the 

din century. The primitive Chr ian, in regard they 
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always concealed this and their other myſteries, did not pubſic 
recite the creed, except at the times of baptiſm ; which, unlel, 
in caſes of neceſſity, were only at Eaſter and Whitſuniq. 
The conſlant repeating it was not introduced into the church 
till the end of the fitth century about Which time Pe, 
Gnapheus, biſhop of Antioch, preſcribed the recital 1 
every time divine ſervice was performed. 

APOSTOLIC, AvosTO0LICAL, ſomething that relates +, 
the apoſtles or deſcends from them. Thus we ſay, the apo(tylj, 
cul age, apoſtolic doftrine, apoſtolical character, conſticg;. 
ons, traditions, &e. Apoſtolic, in the primitive church, was 
an appellation given to all ſuch churches as were founded |}; 
the apoſtles; and even to the biſhops of thoſe churches, 4 
nog the reputed ſugcellors of the apoſtles,—Theſe were con, 
fined to four, viz. Rome, Alexandria, Antiveh, and Jerula, 
lem. In aſter-times, other churches aſſumed the lame qua, 
lity, on account, prinelpal'y, of the conlormity of their & 
trine with that of the churches which were apollolical by four, 
dation, and becauſe all biſhops held themſelves ſucceſſors of 
the apoſtles, or atted in their dioceſes with the authority of 
apoſtles, Jn progreſs of time, the bilhop of Rome growing 
in 1 above the reſt and the three patriarchates of Alex. 
andria, Antioch, and Jerulalem, falling into the baude of the 
Saracens, the title apoſtolical was reſtrained to the pope, and 
his church alone. Though ſome of the popes, and St, Gregs. 
ry the Great, not contented to hold the title by this tenire 
began, at length, to infiſt, that it — io them by another 
and peculiar right, as being the ſucceſſors of St. Peter, The 
council of Rheims in 1649 declared that the pope was the f4yls 
apoltolical primate of the univerſal church. And hence a great 
number of Gehe apeflebical fre, apoffolical nuncio, 4p + 
_ al 8 apoftelical briet, apoftotical chamber, 4% 
Vicar, &e. 

AbOYroLteAlL me is an appellation ufually given 0 
ile writers of the fir eentury who employed their pens in tho 
cauſe of Chriſtianity, Of theſe writers, Cotelerlus, and alter 
him Le Clere, have publiſhed a collection in two volumes, ac. 
companied with buth their own annotations, and the remarks of 
other learned men, 

APOSTROPHE, in rhetoric, a figure by which a perſon 
who is either abſent or dead is addreſſed as if he were preſent, 
and attentive to us. This figure is, in boldneſs, a degree 
lower than the addrefs to perſonified objefts; ſince it requires 
a leſs effort of imagination to ſuppoſe perſons preſent who are 
dead or abſent, than to animate inſenſible beings and dirett 
our diſcourſe to them. The poems of Offian abound with the 
moſt beautiful inſtances of this figure. Weep on the rocks 
of roaring winds, O Maid of Iniſtore ! bend thy fair head over 
the waves, thou fairer than the ghoſt of the hills when it moves 
in a ſun · beam at noon over the ſilence of Morven! He is fallen! 
oy youth is low; pale beneath the ſword of Cuchullin!” 
Cicero's apoſtrophe to Tubero, in his oration for Ligarius, 
is judged one of the fineſt paſſages in his works. That apoſtro- 
phe of Demoſthenes, wherein he addreſſes himſelf to the 
Greeks ſlain at the battle of Marathon, is alſo famous; Cardi- 
nal Perron ſays, it has procured the orator as much glory as 
if he had raiſed them from the dead, 

APOSTROPHE, or APOSTROPHUS, in grammar, alſo de- 
notes a note or charatter placed over a letter, in lieu ofa 
vowel, to denote that the vowel is cut off, and not to be pro- 
nounced, As ev'n for even ; th' angelic hoſt, for the angelic, &c. 
The affeftation of frequent apoſtrophes, ſo uſual among ſome 
late Engliſh writers, is a great abuſe. In proſe, Wee ate 
indeſenſible, and tend to vitiate the language; their uſe in 
poetry is to reduce a line to the proper meaſure. 

APOTHECARY, one who prattiſes the art of pharmacy. 
In London, the apothecaries are one of the city-companies. 
They were incorporated by a charter from king James I. pro- 
cured at the ſolicitation of Dr. Mayerne and Br. Aitkins : till 
that time they only made a part of the grocer's company ; plums, 
ſugar, ſpice, Venice treacle, Mithridate, &c. were ſold in the 
ſame ſhop and by the ſame perſon. The reaſon of ſeparating 
them was, that medicines might be better prepared, and in op- 
poſition to divers perſons who impoſed unwholeſome remedies 
on the people. By an aft which was made perpetual in the 
ninth year of George I. they are exempted from ſerving upon 
juries, or in ward and pariſh offices. ey are obliged to make 
up their medicines according to the formulas preſcribed in the 
college diſpenſatory and are liable to have their ſhops viſited 
by the cenſors of the college, who are empowered to deſtroy 
ſuch medicines as they think not good. They have a hall in 
Black Friars, where there are two fine laboratories, out of which 
all the ſurgeons cheſts are ſupplied with medicines for the roval 
Britiſh navy. 

To his majeſty belong two apothecaries: the ſalary to the 
firſt, gal, to the ſecond, 253. — To the houſehold belong alſo 


two. 

The charitable diſpenſation of medicines by the Chineſe is 
well deſerving notice, They have « ſtone; which is ten en- 
bits high, erekted in the public ſquares of thelr cities: on this 
ſtone are engraved the names of all ſorts of medicines with the 


| price of chi and when the poor fand in need of any — 
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from phyſic, they go to the treaſury, where they receive the 
n dach medicine is rated at, 
Pn OTHEOSIS, in antiquity, an heathen ceremony, 
dy their emperors and great men were —— among the 
— he word is derived from aw, and Geer, Cod. Aſter 
oy heoſis, which they alſo called deification and conſe. 
- 5% tem les, altars, and images, were erefted to the new 
2 Facrifices, &c. were offered, and colleges of prieſts in- 
— It was one of the doArines of Pythagoras which he 
1 borrowed from the Chaldees, that virtuous perſons after 
— death were raiſed into the order of the gods, And hence 
_ \cients deified all the inventors of things uſeful to man- 
- U and thoſe who had done any important ſervice to the 
— wealth, - Tiberius propoſed to the Roman ſenate the 
comme of Jeſus Chriſt, us {4 related by Kuſebius, Tertul- 
4 and Chryloſtomn, Juvenal rallying the frequent apotheo- 
d trated poor Atlas, complaining that he Was ready tv 
A under the burden of ſv many new * as were . day 
— led to the heavens. Seneca rifticules the apothenſis of Clau- 
re with admirable humour, We often meet with the Ap 
fecration of apotheſis of emperors repreſented on medals; 
rae we ſee the pyramids of ſeveral Rories, each growin 
\ {and leſs 4 we fee allo the eagtes flying away with the ſouls o 
bs loceaſed emperors. A gem in the muſeum of Branden- 
— repreſents the apotheoſis of Julius Ceſar, mounted upon 
ns eteftial globe, and holding an beim in his hand, as it he 
— now the governor of Heaven, as before of the earth, 
"APOZKEM n medicine, a form of remedy, otherwiſe called 

Potion, The word is derived from 57 0 firvefacis I 
* hot, Apo sem are a elaſy of liquid medicines, comps ef 
a the julces of divers plane, roots, woods, flowers, _— 
lth, and (reds, drawn ont by boiling In water and fweetene« 
ot ified, An aporem differs from a tene 
aud confiflenge ! the ſyrup being more denſe and viſeoun than 
the apo#em, (rom the quantity of ſugar, 14 differs from a jus 
lan, in that it is thicker, and more Viſeous 1 and ie not made 
vi diftilied water, ws julaps are, but only with common Was 
er, There are purging apozems, cephalic apozems, hepatic 
dosen, antarthrinie, diuretic, Nyptie, Ne. apuzems, ' Apozem 
Ager from inkuflon, on account of the greater degree of heat 
made uſe of In preparing the former, whereby the apogem be» 
comes more fitly im NN with thoſe parts of the ſubſekt 
which are aal ſoluble in boiling water. Apozems are me- 
deines of the extemporanequs kind, and therefore the leſs 
vſed, becauſe that which is once made up will not keep. What 
iu direfted in this form, is generallly ſent to the patient in the 
quantity of a quart at a time, to be drank off plentifully as 

drink. h 2 dee 
APPARENT, in a genera] ſenſe, that which is viſible, or 
evident to the eye, or the underſtanding. Among mathema- 
ticians and aſtronomers, it denotes things as they appear to us, 
in contradiſtintt ion from real or true; thus we ſay, apparent 
(iameter, diſtance, ' magnitude, place, figure, Kc. of bodies, 

ArrAAENT conuntlion of the planets is, when a right line 
ſuppoſed to be drawn through the centre of two planets, does 
wot paſs through the centre of the earth, but through the eye 
of the ſpeQator, Wa 

ArPARENT heir, in law, No inheritance can veſt, nor 
can any perſon be the actual complete heir of another, till the 
anceflor is previouſly dead. Nemo eft heres viventis. Before 
that time the perſon who is next in the line of ſueceſſion is called 
an heir apparent, of hetr 79 Heirs apparent are ſuch, 
whoſe right of inheritance is indefeaſible, 3 they outlive 
he anceſlor: as the eldeſt ſon or his iſſue, who muſt by the courſe 
of the common law be heirs to the father whenever he happens 
to die. Heirs preſumptive are ſuch, who, if the anceſtor ould 
die immediately, would ih the preſent circumſtances of things 
be his heirs: but whoſe right of inheritance may be defeated 
by the contingency of ſome nearer heir being born; as a bro- 
ther or nephew, whoſe preſumptive ſucceſſion may be deſtroyed 
by the birth of a child : of a daughter, whoſe — t hopes may 
be hereafter cut off by the birth of a fon. Nay, even if the 
ellate hath deſcended, by the death of the owner, to ſuch bro. 
ther, or nephew; of a daughter; in the former caſes, the eſtate 
ſhall be diveſted and taken away by the birth of a poſthumous 
child ; and in the latter, it ſhall alſo be totally diveſted by the 
birth of a poſthumous ſon. 

APPARITION, in a general ſevſe, denotes ſimply the ap- 
1 of a thing. In a more limited ſenſe, it is uſed for a 
pefire or ghoſt. Several inſtatices of apparitions becur in the 
Bible; that of Samuel, raiſed by the witch of Endor, has oc. 
caſioned great diſputes, We find great controverſies among 
authors, in relation to the reality, the exiſtence or non-exiſt. 
ence, the poſſibility or impoſſibility, of apparitions. The 
Chaldeans, the gon, und other nations, have been the ſteady 
iſertors o alle belief of © partitions, The denial of ſpirits and 
epparitions is by forte made one of the marks of infidelity, if 
hot of atheiſm, Maiiy of the apparitiony we are told bf in 
vrliers, are doubtleſs Mere deluſions of the ſenſe; many others 
ary False, ebnttived merely to amuſe, or anſwer ſome pur⸗ 
Apparitlont, it is certain, ure muchines that on de nallon 
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poſe, 
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| have been of — ſervice both to generals, to miniſters of Nate, 
to prieſts, and others. 

artial darkneſs, or obſcurity, are the moſt powerful means 
by which the light is deceived: night is therefore the proper 
ſeaſon for apparitions. Indeed the {late of the mind, at that 
time, prepares it for the admiſſion of theſe deluſions of the 
imagination. The fear and caution which muſt be obſerved 
in the night ; the opportunity it affords for ambuſcades and 
aſſaſſinations ; depriving us of ſociety, and cutting off many 
pleaſing trains of ideas, which objefts in the light never fail 10 
introduce, ate all circumſtances of terror: and perhaps, on the 
whole, ſo much of bur happineſs depends upon bur ſenſes, that 
the deprivation of any one may be attended with proportions 
able horror and uncaſineſs, The notions entertained by the 
ancient reſpefting the foul, may receive lome illuſtration 
rom theſe principles. In dark or twilight the imagination 
Irequently ttansforms en inanimate body into « human gute $ 
on approaching, the ſame appearance is not to be lound t 
hence they lumetimes fancied they ſaw their anceſtors ; but 
not finding the reality, diltinguiſhed theſe illufivns by the 
name of ſhades, 

Many of theſe fabulous narrations might originate from 
dreams, There are times of lumber when we are not fenfible 
of being aſleep, On this principle, Hobbes has Ingenioully 
accounted for the oy + Which is faid to have 8 10 
Hrutus. „ We read,” ſays he, * of M. Brutus, that et Phi- 
lippi, the night betore he gave battle to Auguſtus Ceefar, he 
ſaw a teartul apparition, which is commonly related by hiſtos 
Fans as a Viſlon z but, confidering the elreumitanees, one may 
eaſily Judge ta have been bit a fart dream, For fitting in his 
tent, penſive and troubled with the horror of his ralh att, it was 
notextiraordinary for him, lumbering inthe eold, todream of that 
which moft affyighted him 4 which Fear, as by degrees it made 
him wake, (0 it muſt needs make the apparition by degrees tu 
vaniſh 1 and having nv affurance that Ns ſlept, he could have 
no cauſe ta think it a dream, or any thing but a viflon.“ — The 
well-known ftory told by Clarendon, of the apparition of 
the Duke of Buckinghaw's tather, will admit of @ fimilar 
lolution!”' There was ha man in the kingdom fo much the 
lubjett uf "converſation as the Duke, und from the cor. 
ruptneſs of, his character, he was very likely to tall a ſacrifice ta 
the enthuftaſm of the times, Sir George Villiers is ſaid to have 
appeared to the man at midnight: — * there is the greateſt 
1 that the man was afleep ;*and the dream affrightin 

im, made a ſtrong impreſſion, and was likely to be repeated. 

APPEAL, in law, the removal of a cauſe Su an inſecior 
to a ſuperior court or judge, when a'perſon thitiks himſelf ag- 
grieve the ſentence of the inferior judge. Appeals lie 
trom all the ordinary courts of juſtite to the Houſe of Lords, 
In eccleſiaſtical caſes, if an appeal is brought before a biſhop, 
it may he removed to the archbiſhop { if . 24 an archdeacon, 
to the court of arches, and thence to the archbiſhop ; and 
from the N court to the king in ehancery. Appeal, 
in common law, denotes an accuſation by a private ſubject 
againſt another for ſome heinous crime ; demanding puniſhment 
on 'account” of the plrticular injury ſuffered, rather than for 
the offence 3 the public. ves 

APPEARANCE, in law, is the defendant's engaging to 
anſwer x cauſe or attion entered againſt him in ſome court of 
judicature. Appearance, in the King's Bench, is the deſend- 
ant's —_ either of common or ſpecial bail, if the action be 
by bill. If it be original, by the appearance muſt be with the 
philizer ol the county where the arreſt was. Appearance, in 
the Common Pleas, muſt be entered with .the philazer there, 
but if it be by bill, with the prothonotaty. 

APPEARANCE, in perſpeflive, is the repreſentation or go 
jection of a' figure, body, or like objett, upon the perſpective 
plane, The appearance of an objective right line is always a 
right line. See the SST EI, Sect. II. The appearance of an 
opake body and a luminary being given, to find the appearance 
or the ſhadow, ſee Sect. VII. 

APPEARANCES, in aſtronomy, &c. are more uſually called 
phenomena and phaſes, In optics, we uſe the term dirett ap- 
pearance for the view or fight of any object by dire& rays; 
without either refraftion or feflettion. 

APPELLATION, 'the name by which any thing is known 
or diſtinguiſhed when ſpoken of. Nothing can be more fo. 
reign to the original meaning of many words and proper names 
than their preſent appellations, frequently owing to the hiſtory 
ot thoſe things being forgotten, of an ignorance of the lan. 
guage in which they were expreſſed, ho, for example 
when the crier of a cvart hawls out, O yes, O yes,“ would 
dream that it was u proclamation commanding the tatkers to 
become hearers, being the French word, Dyes, „ litten,“ 
retalned it our cours ever flnce the pleutlinge Were held in 
law French } Or would an hes ſuppoſe that the head:lang 
on the French codlt, near 05 als, called by bur ſeamen Black. 
welt, ccni Ne fo titled from ith French Name of Blanc New 
vr, the White ad. Cad. cab. 

King Helly the 11 * 2 N ys 1 angie 

ralfpe, the gates of which he brought to Harfes in Kent 
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where they are ſtill remaining, the flatterers of that reign highly 
magnified this aftion, which, Porto Bello like, became a popular 
* * for ſigns; and the port or harbour of Bullogne, called 
Bullogne mouth, was accordingly ſet up at a noted inn in Hol- 
born; the name of the inn long out-living the fign and fame of 
the conqueſt, an ignorant painter employed by a no leſs igno- 
rant landlord, to paint a new one, repreſented it by a bull and 
a large gaping human mouth (anſwering to the vulgar pronun- 
ciation of Bull and Mouth). The ſame piece of hiſtory gave 
being to the bull and gate, originally meant for Bullogne gate, 
and repreſented by an embattled gate or entrance into a forti- 
fied town, | 

The barber's pole has been the ſubject of many conjettures : 
ſome conceiving it to have originated from the word poll or 
head, with ſeveral other conceits, as far-fetched and as un- 
meaning: but the true intention of that party coloured ſtaff 
was to ſhew that the maſter of the ſhop practiſed ſurgery, and 
could breathe a vein as well as mow a beard; ſuch a ffaff being 
to this day, by every village-praQtitioner, put into the hand o 
a patient undergoing the operation of . The white 
band which encompaſſes the ſtaff, was meant to repreſent. the 
fllet, thus elegantly twined about it. T5 

Nor were the chequers (at this time a. common fi n of a pub- 
lic-houſe) leſs expreflive, being the repreſentation of a kind of 
draught-board called tables, and ſhowed that there that game 
might be played. From their colour, which was red, and the 
ſimilarity to a lattice, it was corruptly called the red /ettuce, 
which word is frequently uſed by ancient writers to ſigniſy an 
alehouſe. The Spectator has explained the ſign of the bell a- 
= inn plauſibly enough, in ſuppoſing it to have been origi: 
nally the gure of a beautiful female found in the woods, called 
in French la helle ſauvage. But another resſon has ſince been 
alligned for that appellation, namely, that the inn was once the 
pony of Lady Arabella Savage, and familiarly called Bell 

avage's inn, probably repreſented, as at preſent, by a bell and 
a ſavage or wild man, which was a rebus for her name rebuſſes 
being much in tathioa in the 16th century,of which the bolt and 
tun is an inſtance, 

The tAree blue balls prefixed to the doors and windows of 

wh-brokers ſhops, by the vulgar humurouſly enough ſaid to 
ndicate that it is two to one that the things pledged are ever 
redee med, was in reality the arms of a ſet of merchants from 
Lombardy, whe were the firſt that n leut money on 

ledges, They dwelt together in a Mteet, from them named 

ombard-ftreet, in Londen, and alſo gave their name tv oven 
at Paris, Th appellation of Lombard was, formerly, all ayer 
Europe, confldered as fynonimous to that of uſurer, 

At the inſtitution of yeomen of the guards, they uſed 
welt at table on all great fulemnities, and were ranged. near the 
buffets 4 this procured them the name of % eg, nyt very 
unlike Ih ſound ſo the W appellation of beef-eaters, now 

ven them; though probably it was N the voluntary wi. 
— uf fume wicked wit, thay an accidental corruption arl- 
hog from lgnotance of the French language: The oppr toys 
title of dum-beylife, lo content beltgwed on the ſheriff's offi- 
cers, Is, according to Judge ac Hohe, only the corruption of 
bound-bayliffe, every Thetiff's officer belhg ubliged to enter jntv 
bonds and to give ſecurity for his good heliaviour, previpus to 
his appointment. A cordwdiner ſeems iy have nu relat un io 
the occupation it 4s meant io expreſs, which Is that of a thee- 
taker. Nut cordonier, original a ſpelt cordau ner, bs the French 
wird lor that trade yz the belt leather uſech for (hoes coming or- 
inally from Cordua in Spain, Spaniſh-leather ſhoes Wee once 
amo In England. 
- APPEL IVE, of noun APPELLATIVE, In grammar, 
a common name 4 of a name whieh belongs or is appli 


eable tv 

things of a certain kind, Such re the naines, man, angel, 

hoele, plant, tree, Ke. Appellatives ſtand oppoſed to proper 

names, which belong only to indiyiduals; as Peter, Gabriel, 

Ducophaun Be. Nee the re, Part II. Chap, or Art, d, 
APPETI 


TE, in medicine, is more particularly uſed o de. 


note u Matura! ere call or defire to eat and drink, in ar- 
der lo repair what had been walled by the ſeveral exeretions of 
the body, A loſs or proftration of appetite is called anorexia, 
The Gentian root is good in this caſe, See CtnTIANA, A 
prepoſterous appetency of things not proper tor foud is called 

ica, An immoderate appetite is called bultmia, or fames canina, 
; wk however, diſtinguiſh between the f#>ywiz and canine ap- 
petite, as the latter is attended with a lientery, or other cœli - 
cal flux. See the Article ANOREXIA, 

APPLE-tree, a ſpecies of the genus pyrus. For deſcription of 
the genus, and the ſpecies which appertain tv it, (ce the article 
PykUs. For the culture of apple-trees, ſee the Treatiſe on 
GARDENING, article Fruit-garden, months Jan, and Feb, 

APPLICATION, in a general ſenſe, the att of applying 
one thing to another by approaching or bringing them nearer 
together. Motion is defined by « ſucceſſive application of any 
thing to different parts of ſpace, The application of a veſica- 
tory to the neck, or other part, produces an irritation of the 
bladder, The true and great ſecret in phyſic, is how to apply 


a a medicine, not how to make it. 


APPLICATION, in theology, is particularly uſed, by ſome 


APP 


divines, for the aft whereby our Saviour transfers, or males 


over to us, what he had earned or purchaſed by his ile 
death. Accordingly it is by this uk os wh of the Ne 
x adn 1 2 are to be . and entitled to grace ae 
glory, The ſacraments ate the ordinary means, or i 
whereby this application is effected. wh + — 
ArPLICATION is ſometimes uſed in geometry for what, 
arithmetic, we call diviſion. Application al(o Gignifies ln 
fitting or applying one quantity to another, whoſe ateas, — 


not figures, are the ſame, Thus Euclid ſhews how, on a right 


line given, to apply a parallelogram that ſhall be e 
right-lined haven ai 0 . 
APPLY, among mathematicians, lometimes (-nifies 
transfer a line given, into a circle, moll commonly, 6 fats 
any other figure ; ſo that its ends may be in the perimeter of the 
figure. ; 
Arrrx denotes alſo as much as divide, eſpecially amon 
Latin writers: who, as they ſay, duc. AB in CB, draw AB 
into CB, when they would have AB multiplied by CB; or . 
ther when chey would have a right-angled parallelogray Mate 
of thoſe. lines ; ſo they ſay, applica AB ad CB, apply AB ” 
CB, when they would have 8 divided by AB; y 


which is thus expreffed, —. 
AB 


APPREHENSION, denotes the ſimple attention of the 
mind to an ayes preſemes either to our ſenſe, or our imaging. 
non, without paſſing a judgment, or making any Infereuce, 

e word literally denotes the action of the hand, hereby n 
takes hold of, and graſps any thing; being formed of ag, aud 
prekendo, I catch. In this ſenſe, apprehenſion differs fray 
notion, as the act of the mind, whereby a notion, is formed, 4 . 
fers from an aft of the mind, whereby we attend to a notion 4. 
ready formed, Apprehenſion is likewiſe uſed to expreſs an 
— uw and imperleft idea and thus it is applied to our 
knowledge of Got, in contradiſtinction to comprehenſion, 

APPREHENSION, in law, ſignifies the ſeizing a criminal, in 
N bring him 1% jultice, See Ausr. 

APPRENTICE, from apprendre, to learn, one who Ie hound 
by covenant to lerve a tradeſman of artificer @ certain time, 
uſually ſeven years, upon conditian,of the maſter's inflrutling 
him in, his art or yy} Apprentices may be diſcharged un 
reaſonable cauſes but it any, whoſp hf iv las been lely 
10 ten pounds, run wt ſrom their maſters, they are com- 
zellable io ſerve on the me of abſence, or give ſatisfattion lox 
„ at any period within ſeven years alter expiratiovy of (he on 
ginal contract, Hel Kr gain « ſettlement, in that pariſh 
where they laſt ſerved forty days}; and by the gth of Elizabeth, 
6, 4+ they havean excluſive right te exerciſe the trade in which 
they have been inſtruklec In any part of England, Hove, 
ver, the reſolutions of, the courts, have in general rater 
iet than extended the raſtrifiion of this (latute, Sy 
Blackſlong's Com, vols J. p. 496, Ker: N benches 
in the ins af court were ealſed apprentices of the law, in La 
tin fp Aeneas ee a prog by Mr. 8elden's wwe 
un Fort ib aud ſo they che uwden Miles himſelf, Sir 
n Inch, in his Nometechnia, writes himlell, % . 
le + it Edward Coke, in his luft, fays, apprentice (gin, in 
pleading, ate called, hominer ronftitartt, N th lege peivi; 
and in anothet place, apprentices aud other bender ol 


law. 

APPRENTICESHIP, the fervitude of an apprentice; 0. 
the diretion of his Indenture. Seven Years lee anclenily e 
have been, all over Kvirope, the uſual term eflablithed tor ths 
(ration v Ne in the greater part of (corporate! 
trades, All furh, incorporations Were anclently called wir 
fities 4 which, indeed, (4 the pro er Li wane fur ay (1h vi: 
poration Whatever, The univerfliy of Inline, the wniverky 
taylor, Ke, are exprefilons which we evimmonly mort will 
in the old eharters of ancient owns. When thoſe partie 
Incorporayons which are now N called Walner 1109 wenn 
firſt ellablithed, the term of years which 1s was nevellary 0 
{tudy, in order ia obtain the: degree of maſter of arts, aps 
eyidently to have been copl d from the term of appreniicelhiy 
in common trades, of which the incorporations were mil 
mare ancient, As to have wrought ſeven years under a maller 
properly qualified was neceſſary in order to intitle any perion 
io become u maller, and to have himlpll apprentices in 4 cor 
mon trade i ſo tu have fludied under a maſter properly quale. 
was necellary to entitle him to become « maſler, teacher, of 
doctor, (words W ſynonimows), in the liberal are, and 
to have ſcholars or apprentices (words likewiſe originally Ho- 
nimous) to ſtudy under him. | ; 

In Scotland there is no general law which regulates vniver- 
ſally the duration of apprenticeſhips. The term is different 4 
different corporationg, Where it ja long, a part of it may ge. 
nerally be redeemed by paying a ſmall Ane, In moſt, 10w"s 
too, 4 very (mall fine 18 # "Hl 10 purchaſe the freedom 9! 
any corporation, The weayers, of linen and hempe! cloth, 
the principal manufattures of the country, as well as all othe! 
artificers fubſervient o them, wheelmakers, reel makers, &. 
may exerciſe their trades in any town corporate without paying 
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all towns corporate, all perſons are free to ſell 
— * upon any lawtul day of the week, Three years 
ond Scotland a common term of apprenticeſhip, even in ſome 
2 nice trades ; and in general there is no country in Eu- 
va} in which-corporation laws are ſo little oppreſſive. 
o PPROACH, in gardening, is uſed in ſpeaking of the me- 
bod of inarching or innoculating, which is called grafting by 
: proach. For the ſeveral methods of grafting, ſee the Tx z a- 
7138, month of February, — 

APPROACHES, in fortification, the ſeveral works made 
by the beſiegers for advancing or getting nearer to a fortreſs, or 
lace beſieged. Such are trenches, mines, ſaps, lodgments, 
— alleries, epaulments, &c, See the Article WAR. 

APPROACHING, in fowling, a term uſed to expreſs ſuch 
gevices as are contrived for the getting within ſhot of ſhy birds. 
I is principally uſed in . low places. The beſt method 
of approaching is by means o three hoops, tied together at 
roper diſtances, according to the height of the man that is to 
le it, and having boughs of trees tied all round it, with cords 
to han it over his ſhoulders ; a man getting into this, conceals 
bimſelt, and approaches by degrees towards his game in the 
form of a moving buſh, Gees, ducks, and teal, quit the wa- 
ters in the evening, and paſs the night in the fields, but at the 
approach of morning they return to the water again, and even 
when on the water they will retire to great diſtances, on the ape 

ach even of a horſe or cow, ſo that the buſineſs of the ſtalk- 
ing horſe is of little uſe; but this device of approaching by the 
moving buſh, ſucceeds tolerably well with them. | 

APPROPRIATE, in law, is underſtood of a church or be- 
nelice, the patronage whereof is annexed to ſome church-dig- 
nitary, who appoints a vicar to ſerve the cure} the patron re. 
ceiving the chief produce of it, There are computed to be in 
England 4845 churehes appropriate and impropriate. 

Abbk PRIATION, n the canon law, a ſevering of a 
benelice eccleſiaſtical to the proper and perpetual uſe of ſome 
religivus houſe. The eontrivance of appropriations ſeems tv 
have ſprung from the policy of the monaſtic orders, who = 
never been deficient in ſubtile inventions for the Increaſe of 
their own power und emoluments. At the firſt eſtabliſhment 
of parochial elergy, the tithes of the pariſh were diſtributed in 
a fourtold diviſion 4 one for the vie of the biſhop, another for 
maintaining the fabrie of the chureh, a third for the poor, and 
the fourth to provide for the Ineumbent, When the fees of 
the biſhops became otherwiſe amply endowed, they were pro. 
hibited from demanding their uſual ſhare of theſe tithes; and 
the diviſion was into three parts only, And henee it was In. 
ferred by the monsſterles, that a [mall part was ſufficient fur 
the offieiaring privit | and that the remalnder might well be 
applied to the uſe of thelr own fraternities (the endowment of 
which wes conſirued ty be u work of the moſt exalted piety), 
fubjett to the burden of repairing the ehureh and providing for 
ln eon(lant ſupply. And therefore they begged and bought, 
for malles and vobits, and ſometimes even for money, all the 
wvuwlons within their reach, and then appropriated the bene 
fices to the vie of their own corporation. But, in offer to 
complets [urly appropriation effe vally, the king's leence, 
and conſent of the biſhop, mult be firſt obtained j beesuſe both 
the king and the bilhop may ſome time or other have an inte. 
reſt; by lapſe, in the preſentation to the beneſſee whith ean 
never happen it it be Gproprinies to the uſe of a corporation, 
which never dies t and alle becauſe the law repoſes a confi. 
gende in nem, that they will not eonfent to any thing that ſhall 
be to the prejudiee of the church, The conſent of the patron 
ally e necellarily implied, becauſe the appropriation can be off: 
ginally made to none but to ſueh ſpiritual corporation as (4 
ally the patron of the ehvreh 4 the whole belng indeed nothin 
elle but an allowance fur the patrons ts retain the tithes an 
glebe in their own hands, without prefenting any clerk, they 
wemlelves undertaking ts provide tur the ferviee of the chureh, 

hen the appropriation is thus made, the appropriators and 
their ſuceellafe are 7 parſons of the ehureh 1; and muſt 
ſue and be (lied, In all matters concerning the rights of the 
church, by the name of / 

This appropriation may be ſevered, and the church become 
(iſappropriate, two ways 4 #8, firſt, if the patron or appropriator 
proſenty a clerk, whe is inflituied and indufted tothe parſonage; 
or the incumbent ſo inſtituted and indutted is to all intents 
and purpoſes complete parſon ; and the 1 being 
ones ſevered, can never be re- united again, unleſs by a repe- 
union of the ſame folemnities. And, when the clerk ſo pre- 
ſented is diſtintt from the vicar, the reftory thus veſted in 
lim becomes what is culled a fine-cure; becauſe he hath no 
care of ſouls, having a vicar under him to whom that cure is 
committed, Alſo, it the corporation which has the appropria- 
non is diſſolved, the parſonage becomes diſappropriate at com- 
mon law : becauſe the perpetuity of perſon 1s gone, which is 
neceſſary to ſupport the appropriation. In this manner, and 
lubjett to theſe conditions, may approptiations be made at this 
(iy; and thus were moſt if not ult of the appropriations at'pre- 
lent exiſting originally made: being "annexed io biſhopries, 
prebendys, religious houſes, nay, even to nunnerles, and certain 
militmy orders; all of which were ſpititual corporations, At 


* 


APY 


the diſſolution of monaſteries, by ſtatutes 27 Hen. VIII. c. 28. 
and 91 Hen, VIII. c. 1g. the appropriations of ſeveral parſon- 
ages which belonged to thoſe reſpeRive religious houſes, amount- 
ing to more than one third of all the pariſhes in England, would 
have been by the rules of the common law diſappropriated ; had 
not a clauſe in thoſe ſtatutes intervened, to give them to the 
king in as ample a manner as the abbots, &c. formerly held the ſame 
at the time of their diſſolution. This though perhaps ſcarcely 
defenſible, was not without example : for the ſame was done 
in former reigns, when the alien priores (that is, ſuch as were 
filled by foreigners only) were diffolved and given to the crown. 
And from theſe two roots have ſprung all the lay-appropria- 
tions or ſecular parſonages which we now ſee in the kingdom; 
they having been afterwards granted out from time to time by 
the crown. ; 

Appropriation is where the advowſon of a parſonage is 
__ or belongs to any biſhopric, religious houſe, college, 

c. and to their ſucceſſors; ſo that the houſe or body is both 
patron and parſon, and ſome one of the members officiates as 
vicar, 


It is called appropriation, becauſe the profits of the living 


are appropriated to the uſe of the patrons ; ſo that parſons, - 


though they ate not ordinarily accounted domint uſufrufuarii, 
having no right of fee-ſimple ; yet, by reaſon of the perpetuity 
of their ſucceſſion, are here reputed owners of the lee-ſimple, 
and are therefore called proprietari. Ste the Article PArs0Nn, 
To make an appropriation after licenſe obtained of the king in 
chancery, the conſent of the dioceſan, patron, and incumbent, 
is neceffary, if the church be full; if it be void, the dioceſan 
and the patron, upon the king's licenfe, may conclude it. To 
diſſolve an appropriation, it is enough to preſent a clerk to the 
biſhop, and for him to inſtitute and indutt him: for, that once 
done, the benefice returns to its former nature. This is called 
_ roptiation. 

PROXIMATION, in atithmetic and algebra, a contl- 
nual approach ſtill nearer and nearer to @ root or quantit 
ſought, without a poſſibility of ever arriving at it exattly, It 
is evident, that If a number propeſed be not a true ſquare, it is 
in vain to hope for a juſt quadratic root thereof, explicable by 
rational numbers, integers, of froftiuns ; whence in ſuch caſes, 
we muſt content purfelves with approximations, ſumewhat 
near the truth, without pretending to accuracy: and fo lor 
the euble root, of what is not a perfeRt eube 1 and the lik 
for 1 phe coy a qe _ 1 A =_ root o 
an Equation by approximation, fee the Syſtem of ALGE&BMAs, 
yea, V. Art, . 0 2 0 

APPULSE, from af, and , I att on, in a general ſenſe, 
a hing's being brought to, or in eontatt with another, Articus 
lation is ether by apply |, 6 When one of the moveable or- 
gains touches and reſts on ſome of thoſe which are OR j 
or without appulſe, only by Inelination of the moveable organ 
w the immoveable, 

Arryter, In aſtronomy, the approveh of any planet ig a 
eonjunAion with the ſun, ora (tar, It by 6 hop wward a tranſit, 
gee viliation, eonjunfiion, eclipſe, Ke. Mr. Flemſlead, M. 
de la Hire, and vihers, have given obſervations of the moon's 
A pulſes to the Plelatſes, Phil, Tranl. No. 78. p. 461, M. 

Lac, gelene, an, 1768; | 

APRICOT, a [pecles of the genus prunus, For delcription 
of the genus, and the ſpecies which appertaln 10 it ſee the 
Article PhUNUs: For the euhure of apricots, fee the Treas 
IIe on GANDENING, Mowlh Reanary: arch, May, and July. 
7 the method of making Aprievt water, fee the Aiilele 

ATER, 

APRIL, the fourth month of the yer according to the 
common computation 4 but the fecond, according to that of the 
altronomerss The word Is derivad from Aprifis, of aperis, 
h, becauſe the earth, In this month, begins ie open her 
boſom for the produftion of vegetables, In this month the 
ſun travels through the fign Taurus, 

Apsis, in aftronomy, is applied to two polnte In the orbits 
of planets, wherein they are at the greateſt, and the leaſt, diſ- 
tance from the (un, af earth. The bigher apſis is more parti⸗ 
cularly denominated the aphelion, or Wege the lower, the 
perihelion, or perigee. See the SYSTEM, ect, VII, 

APTERA, from 4 and wre, wing, in the ſyſtem of En- 
tomology, an order comprehending all thoſe inſetts which have 
nv wings For the charatiers and claſſification, ſee the $Y4T8&M, 
Order 7. 

APUS, Avis In picvs, in aſtronomy, a conſtellation of the 

ſouthern hemiſphere placed near the pole, between the trian- 
ulum auſtrale and the chameleon, ſuppoſed to repreſent the 
ird of paradiſe. The apus, is ſuppoſed one of thoſe birds called 

A 5 having no leet. See the SYsT&M, Seft. VIII. 
ate 6. Fig. a. ö 1 | 

APYROUS, a word applied to denote that property of ſome 
bodies, by which they reſiſt the moſt, violent fire without uy 
ſenſible alteration. Apyrous bodies pught to be diſtingui 
from thoſe which are refraftory, Retraftory ſubſtances are 
thoſe wen. net by N 5 be *. 0 Kaas. ogg wcr 
alteration they may ſuſtain, ut a v. proper 0 

d by heat, 2 
any 


ing, apyrous, can neithet be fu 
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- which they had ; the prodigious expence em 
ing waters over arcades from one place to anothet, at the dif. 


AQU 


any other elange, Dlapand, were long thought to he poſſeoſſed 
| this 990 Hut ſome late experiments have ſhown; tha 
{atonds may be Intifely wir re up evaporated by Heat; an 
te theielire Hot intitle du be ranked among apyrons ſuh- 
tires. Perhaps there is Hit. holy in nature ef 15 ally and rl. 
atuu Make is; t it is ſulfleſent he there be budies 0% 
uns keſativeſy ip the degtee of fire Which aft can prodiire; tt 


100 hem ts that name. 
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AQUA en 4 Hate 11 0 by spite £6 BItr6s atfd bf 4 
teftaſh WM rum its ai 100 wer that WHIEN 14 £684: 
a uy Une 0 T leq . of 16e ſhe — 
hy ved by Ayers, egen, Ke; | Aft only 15 1 
thai pet of ite, Bs eantsſge 4 parken BY viehaſſe ges. t 
ay Vis made by Aiffilling ends wire with calcined vItely 

400% wh The ning weld, expelled by the Vie, will 
Fils in 169 hangs, #1 ef nig thr ee The vf ſaſſe 
deu, whiting with the alkaline hasse gf the nite, Jas vi: 
tied vapiar but, there being Muſe vitrigſſe gesch than ze ge- 
quiſite to fange the alkali, the ſurplus riſes with the reg 
acid ; agva-tartis, therefore, is 8 mixture of theſe two acich, 1. 
may alfi be made by diflilling crude nitre with ame at more 
than halt its weiuht of wil of vitriol g or by mixing one part of all 
of vin with nine parts pure (pirits of nitre. For a-funther de- 
count, ſeethe Sy em of CUYMISTRY, Part], Chap. V.Sett. 111, 

AQUA mercunalts, a preparation of aqua regia, and (ubli- 
mate 6 mercury, with a litle mercury, placed in a ſand. heat, 
till the ſolution of the mercury be made. It is a mark of per- 
fettion of the «qua mercurialis, if it turn u piece of copper call 
ine u, of a filver color, It is by this water that the alche« 
miſts pretend all metalline bodies may be reduced to their fi (t 
matter, Or wercuy, 

AQUA regta, « compound of nitrous and marine acid, in 
different proportions according to the purpoſe for which it is 
intended. It 18 uſually made by diſſolving, in nitrous acid, 
fl amaoniac, or common ſalt, both which are combinations 
of v arine acid with alkali, When made with ſal ammoniac, 
the common proportion is one part of this ſalt to ſour parts of 
niirous acid; but to diſſolve platina, 2 parts are requiſite, 
A 2 aqua regia may be made by ſimply mixing the, two 

8. ITT = 
Aqua regia is particularly uſed as a menſtruum for gold : it 
likewiſe ſiſſolves all other metals, except ſilver. The gold 
diſſolved in aqua regia is, in fact, diſſolved in the dephlogiſti- 
cated marine acid only, which, being deprived of its pblogiſton 
by we nitrous acid, recovers it from the gold, and thus ren- 
ders gold ſuluble ; for metals are not ſoluble in acids until they 
lole 4 part of their phlogiſton. For a further account, ſee the, 
Syllem of CKYmisTRY, Part I. Chap. V. Sect. V. 14 

' Agua Vitæ, is commonly e of what is otherwiſe 
called brand or ſpirit of wine, either ſimple or prepared with 
aromatics., Some, however, diſtinguiſh ae them; ap- 
propriating the term brandy, to what is drawn from wine, or 
the grape ; and aqua mite to that drawn after the ſame manner, 
fron malt, &c. See the Article BRANDY, and Treatiſe on 
Deut. T10K. 

AQUADUCT, in hydraulics and architecture, a ſirufture 
formed for conveying water! from one place to another, over 
mem that are unequal. The word 1s compounded of the 

atin ſubſtantive nu water, and duffus a channel by which 
that water may be condufied, Aquedutts of every kind were 
long ago the wonders of Rome; the vaſt quantity of them 

* ed in condutt. 


tance of 30, 46, 60, and even too miles, which were either 
continued or ſupplied by other labours, as by cutting mouns 
tains and piercing . all this ought to ſurpriſe us: nothin 
like this is undertaken in our tithes 3 we date not even think 
of purchaſing public conveniency at ſo dear 4 rate, Appias the 
cenſor adviſed and confirutted the firſt aquedutt, His enam. 
ple gave the public luxury hint ts cultivate theſe objetts; and 
the force of prodigious and indefatigable labour diverted the 
courſe of rivers and floods to Rome, Agrippa, in that year 
when he Wat edle, put the laſt hand to the magnilicence of 
theſe works; It is chiefly In this refpett that the wodern ſo 
much reſembles the ancient eity of Rome, For this advantage, 
ſhe is peculiarly indebted to Sextus V. and to Payl V. who 
for T. ant Aer emulated the maſters of the unl- 
verſe, There are IT c be ſeen, In different places contiguuus 
10 Rome, Ariking remains of theſe aquiedifli; arches continued 
through 4 on ves; over Which were Extended the pana 
hiek carried the water to the Wy This My which Lewis 
XV, ewiſed to be built war alntenon, Tor cart Water 
tom the vet Rege 18 Verſailles, Is ihe g ealell auuαeukt 
Whith na Tub fte th the World j it is 500 führe in length, 
above £566 fh + and W ag atbades. 
de neceſſity of maß lug Ahe duke at an 8 is e 
of money] Ame and abour; 14 au tolally preetuled By the 
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— A copper plate being poliſhed in the uſual way, lay the 
etching ground upon it, and etch the outlines uf vour de lig in 
the manner diretted under the article ETCHING ; The ground 
js then to be ſoljened with a little greale, and wiped off with 4 
rag ; leaving, however, 4s much greaſe upon the plate as juſt 
to dim the copper. You now it your powder upon the = 
face. of the plate : aſter which, ſtrike the other fide of it 
pretty ſmarily againſt the edge of the table, in order to dilcharge 
it of the loole powder: This done, with « hand+vice hold the 
back of the plate over a chaſſing-diſm of charcoal fire, till it 
becomes ſo. hot as to give pain upon being touched with the 
back of the hand; and the powder which adhered to the greaſe 
will now be fixed to the plate, The plate being then (uffered 
to cool, take turpentine varniſh mixed with ivory black, and 
with a hair pencil dipt into it, cover all the lights or ply: ex 
where there is no work or ſhades. A rim or bordet of bees. wax 
is now to be raiſed round the plate: Then having reduced the 
aquafortis to a proper flrength by vinegar-or--water, you pour it 
on; and let it — hve minutes for the firſt or lighteſt made: 
after which, pour it off; and haying waſhed; the * with 

ſtop u 

our light ſhades, pour on, the aquafortis for theiſecond tint, — 
[et it ſtand five minutes more; proceeding in the. ſame manner 
fox every tint till you produce the darkeſt ſhades. It a bold open 

round is wanted in any part, this requires an after-operation : 
The ground mull be laid as the other, by ſilting on the pow- 
der; only this powder is much coarſer, and the plate muſt be 
much more heated in order that the particles of the powder may 
e forin ſmall cireles: even good clean roſin will do 
by itlelf. 

"i etching landſkips, the {ky and diſlant objects are alſo per- 
formed by a ſecond operation, and the powder is (ified upon 
the plate with a finer lieve, It the trees or any part of the 
fore-ground require ro be higher finiſhed, - the plate mult be 
entirely cleanſed from greaſe with bread, and a ground laid 
in the common way of aching | when you may finiſh as 
highly and as 1 as you a e with the needle or point, 
by ippling with dots, and biting up thoſe parts, or by à roll 
ing-Wneel. 6 

he preceding is the method for prints of one ſingle tint, 
But if different colours are to be *. there will be te. 
quired as many different plates, each plate having only, the 
part etched upon it which is deſigned to be charged with its 
ryper colour 1 unleſs (as may 1 in particular ſubjefts) 
one of the colours are ſo diffant from each other us to allow 
the printer room to fill them in with his rubber without blend- 
ing theme in which caſe, two or more diflerent coluurs may 
be printed from the ſame plate st once. Þ- Where different 
plates are neceſſary, « ſeparate one, having a pin in each corner, 
mult be provided as a fole or bution ts the aquatinta plates; 
and theſe again muſt be evaRtly fitted, „. each « [mall hole 
in thelr eorners for paſſing over the pins. of the (ole 4 the (aid 

Ing ſerving the double purpoſe of retaining the plates [icerl- 
livel in thelr due poſition, and of diretting the privier ' 
Piel g the paper exatlly on ench plate (u 64 not to [hilt 1 by 
which Mei each tnt vr colo will be yerelved an s proper 
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cleratien, whereby this hy aur is 
nying the reality af thoſe dukte, ſuppoſe Is immediately de. 
rived from the arteries, Dry, Drake admits the dufts, and 
takes them to be only branches of the excretory dutts of 
the glanduls innominata, and lachrymalis z which piercing the 
twnics of the eye, deliver their liquor by ways hitherto un- 
known, Mr. Warner obſerves that this humour is ſecreted 
by the extremities of the moſt minute lymphatic arteries of the 
iris ; and that a proper quantity of it is received, and occa- 
fionally returned aguin, into the larger veins, and courſe of ge- 
neral circulation, by means of minute lymphatic, or abſorbent 
veins, correſponding to thoſe arteries, | 

AQUILA, in aſtronomy, a conſtellation of the northern he- 
miſphere ; uſually joined with Antinous, The ſtars in the con- 
lellation Aquila and Antinous, in Ptolemy's catalogue, are 15; 
in Tycho's, 19; in Hevelius's, * in the Britannic cata- 
logue, 71- See the SyYs8TxM, Sect, VIII. and Plate VI. 

ARA thuribuli, the altar of incen/e, in aſtronomy, a ſouthern 
conſtellation, not viſible in our hemiſphere, conſiſting, accord- 
ing to Ptolemy, of ſeven ſtars, and according to Sharp's cata- 
logue annexed to that of Mr, Flamſtead, of nine ſtars, See the 
SyYsT8M, Sect. VIII. and Plate VI. : 

ARABIC, or ARABI1AN, ſomething that relates to Arabia, 
or the Arabs. 

ARAB1C figures or characters, are the numeral charafters 
commonly made uſe of in arithmetical computations. The 
arabic characters ſtand contradiſtinguiſhed to the Roman. The 
learned are generally of opinion, that the arabic figures were 
firſt taught us by the Saracens, who borrowed them from the 
Indians, -Scaliger was ſo' ſatisfied of their novelty, that he 
immediately pronounced a filver medallion, he was conſulted 
about, to be modern, upon his being told that the numeral figures 
244, 235, were upon it. Tbe common opinion is, that Pla- 
nudes, who lived towards the cloſe of the 19th century, was 
the firſt Chriſtian who made uſe of them. Father Mabillon 
even aſſures us, in his work de Re Diplomatica, that he has 
not found them ay where earlier than the fourteenth century. 
Yet Dr. Wallis inſiſts on their being of a much older ſtanding [ 
and concludes they muſt have been uſed in England, at lea 
as long ago as the time of Hermannus Contraftus, who lived 
about the year 1030, if not in ordinary affaits, yet at leaſt in 
mathematical ones, and particularly in the aſtronomical tables, 
Vide Wall. Algebr. c. 4. The fame author gives us an in- 
ſlance of their antiquity in England, from a manile-tree of a 
chimney, In the parſotage-houſe of Helmdon in Northampton- 
ſhire, wherein is the following inſcription in % relieve, No, 
118g, being the date of the year 1199. Philo. Tranſat, No, 
106 Mr. Luffkin furniſhes a yet earlier inſtance of their uſe 
in the window of a houſe, — of which is « Roman wall, near 
the market place in Colcheſter j where, between two carved 
lions, (lands an efeutcheon, containing the figures togo, Philo. 

ranſabt, No. 845. Mr. Hyet is even of opinion, that theſe 
charafters were not borrowed from the Arabs, but from the 
Greeks i and Gay were originally no other than the Greek 
letters which we all know that people made uſe of to expteſy 
iber numbers by. 

Ax An te, or Laantan earning, le divided into two ſlates, 
or 1 5 vis. Ante. Mahome ton, — Mahometan; The 
Arab learnin A sir period, conſiſted; according to Abul. 
Aten, in the knowledge of their language; the propriety 
of difeourſe; the eorhpoſition of verſe, and the ſelones of the 
Hark + but their chie Mientſon ſeems ts hav been direfigd ts 
oratory and poetry; Wi Dynalt; Renaudot ds Batbar: Arif 
verſ; rel Bib, Gries, b. vi; yi $g: 46: Th * 0 
period ds more d4fin viMhed, at lealt ſro the ie of Al Ma: 
won, the ſeventh caliph of the family of the Abalſides, Wine 
v+iſhed' about the yeur Bas, and has the honor of being the 
ſounder of A Arabian learning: He (elit (or alf the 
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1 ehe pen, en d1 umiggtag he knuw unge hie 
N ase alter elt FRburn: At this inte, Manly ak 
ae Wee Wen ways tranlaed inku 
un, which tacilitnied the general pragreſs of (cience. 
Kani, of ARAVIAN SAdlufopay, hefturse Mahamet yu 
agbian, an included the (yNemw and ceremonies of that ed} 
vl idulaters, This it was that Mahomet fer liynfelt ta deery ; 
and he is ven (aid by (ume, d have carried his oppulition fu 
lar a4 probibit, it nut puniſh, all Rudy of philoluphy. But 
lus tullowers, by degrees got over this refiraint ; the love of 
learning increaled ; till, under the memorable caliphate of 
Al Mamon, Ariſtotle's n was introduced and eſta- 
bliſhed among them and from them propagated, with their 
conquelts, through Kyypt, Alrica, Spain, and other parts. 
As they choſe Ariſtuile tor their maller, they chiefly applied 
themſelves to that part ol philoſophy called logic, und thus be- 
came proficients in the knowledge of words, rather than things, 
Whence they have been ſometimes denominated, Maſters of 
the wiſdom of wards ; ſometimes the Talking Set, Their phi» 
lolophy was involved in quaint arbitrary terms and notions, 


and their demonltrations drawn from thence, as from certain 


principles, &c. Walch Hiſt. Logic. lib. ii. ſec. 2.4 1, 
ARAC, or ARK ac, a ſpirituous liquor, imported [rom the 
Eaſt-Indies; chiefly uſed by way of a dram, and in punch, 
Arac or arrac, is a vinous ſpirit obtained by diſtillation, in the 
Eaſt-Indies, from rice or ſugar, fermented with the juice of 
cocoa nuts. The Goa arac ig made from the toddy, the Batavia 
arac from rice and ſugar. There is likewiſe a kind of ſhrub 
from which arac is made. Goa and Batavia are the chief 


ogy for arac,—At Goa, there are divers kinds: ſingle, dou- 


le, and treble diſtilled. The double diſtilled, which is that 
commonly ſent abroad, is but a weak ſpirit in compariſon with 
Batavia arac ; yet on account of its peculiar and agreeable fla- 
vour, is preterred to all the other aracs of India. This is at- 
tributed to the earthen velilels which they uſe at Goa to draw 
the ſpirit ; whereas at Batavia they uſe copper ſtills. 

ARACHNOIDES, in anatomy, a fine, thin, tranſparent 
membrane, which lying between the dura and pia mater, is 
ſuppoſed to inveſt the whole ſubſtance of the brain, medulla 
oblongata, and the ſpinal marrow. The word is borrowed 
from an, @ ſpider, or /pider's web, and ed, form; in te- 

ard to the fineneſs of the part, which is ſuppoſed to reſemble 
that of a ſpider's web. See the SYsTEM, Part VI. Sect. 1. 
ARACHNOLDES, or Ax AN BA tunica, is likewiſe uſed for a 
fine (lender tunic, wherewith the chryſtalline humour is encom- 
aſſed. This is called by others cryſtalloides, and tunica cry ſtal- 
ina, or capſula cryſtalline, See the & VS TEM, Part VII. Sekt. 5, 
AOMETER, Ak&0METAUM, an Infirument wheres 
with to meaſure the denſity of gravity of fluids, The word is 
formed of apaier, thin, and wilew, meaſure. The armometer 
or water-poile, is uſually made of glaſs ; conſiſting of a roun 
hollow ball, which terminates in 4 long ſlender neck, hetmetle 
cally ſealed at top 4 there being firſt as much running mereury 
put into it, as will ſerve to balance of keep it ſwimming In an 
erect pollflon. 

ARANLEA, the BrIDEA. A genus of inſefts belonging 10 
the order of Aptera, or inſefls without wings. Sev the bo 
tem of ENTOMOLOGY, Sett, IV. Order e, All the ſpecies 
of [piders have eight logs, with three joints In each; and ter- 
nating in three erooked claws 1 fight eyes two before, two 

hind; and the reſt on the Ades of the head; In the fore-pat 
of the head; ot the mouth, there is 4 palr of ſharp ervoke 
elaws ur forceps i theſe (hand hotigontally 4 and, When ot e- 
vried for uſe; are concealed in twy caſes contrived for their r6+ 
reptivn, In which they * like g eldſp-knife; and there lis 4+ 
Ween two fows of teeth, Thele claws at the Weapons With 
whieh they kill Hes, Ke. doe yd; The belly of hinder 

art is ſepareigd From the head aud breeft * « (Wall thread:l1 

ube. The (hin of outer ſirfacs iy & Hard puliſhed cru. 
piders have five tubereles of 1 the extremity of the 
elle Whoſe apertyres they een enlarge v 22 40 Plegtute: 
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thread lengthens in proportion as the animal recedes from it. 
"They can ſtop the iſſuing of b 
nipples, and re-aſcend by means of the claws on their feet, much 
in the ſame manner as ſome men warp up a rope. When the 
common houſe-ſpider begins her web, ſhe generally chooſes a 
place where there is a cavity, ſuch as the corner of a room, 
that ſhe may have a free paſſage on each ſide, to make her 
eſcape in caſe of danger. Then ſhe fixes one end of her thread 
to the wall, and paſſes on to the other ſide, ſpinning the thread 
out of theſe nip Ned as ſhe proceeds, till ſhe arrives at the other 
ſide, and there — the other end of it. Thus ſhe paſſes and re- 
paſſes, till ſhe has made as many parallel threads as ſhe thinks 
neceſlary for her purpoſe. After this, ſhe begins again and 
croſſes theſe by other parallel threads, which may be named the 
woof, Theſe are the toils or ſnares which ſhe prepares for en- 
tangling flies, and other ſmall inſets, which happen to light 
upon it- But, beſides this large web, ſhe generally weaves a 
ſinall cell for herſelf, where ſhe lies concealed watchin for her 
prey. Betwixt this cell and the large web, ſhe has a bridge of 
threads, which, by communicating with the threads of the large 
one, both give her early intelligence when any thing touches 
the web, and enable her to paſs quickly in order to lay hold of 
it. There are many other methods of weaving peculiar to differ- 
ent ſpecies of ſpiders; but as they are all intended for the ſame 
purpoſe, it is needleſs to give particular deſcriptions of them, 

| That darting-out of long threads, however, which has been 
obſerved by naturalifls, and by means of which ſome ſpecies 
can convey themſelves to great diſtances, deſerves particular 
notice, Dr. Lifler tells vs, that witending _y to a ſpider 
weaving ea net, he obſerved it ſuddenly to defift in the mid- 
work 4 and turning its tail to the wind, it darted out « thread 
with the violence and flream we (re water ſpout out of @ jet } 
this thread, taken up by the wind, was immediately carried to 
fone fathom long, Mill iffuing out of the belly of the animal, 
By-and.by the ſpider leaped into the air, and the thread 
mounted her up Iwittly, Alter this diſeovery, he made the like 
obſervation in near thirty different ſorts of ſpiders and found 
the alr filled with young and old; ſailing on their threads, and 
doubtleſs ſeizing gnats and other inſects In their paſſage, there 


being often manifeſt aus of Nlaughter, legs and wings of flies, - 


eon theſe threads, as Well as in their webs below. Dr. Hulſe 
diſcovered the ſame thing about the ſame time, 

To fly they cannot firifily be ſaid, as they ate carrier! into 
the alt by external force t but they can, in caſe the wind ſuffer 
them, ſleer their courſe, and perhaps mount and deſcend at 
pleaſure t and to the purpoſe of rowing themſelves along the 
air, It is obſervable that they ever take their fight backwards | 
that is, their head looking a contrary way, like a ſeuller upon 
the Thames, It is ſearce eredible to what height they will 
mount j which yet is preciſely une, and a thing eaſily to be 
obſerver by one that (hall fix his eye ſome time on any pant of 
the heavens, the white webs, at @ vaſt diſtance, very di inttly 
appearing from the azure Kyi but this Is In autumn only, and 
that in very falr and calm weather, In a leiter to Mr. Ray, 
dated January 1670, ſpeaking of the height ſpiders are able to 
fly to, Dr. Liſter lays, Laſt Ottober, Ke, I took notice that 
the alr was very full of webs 1 1 forthwith mounted to the top 
of the higheſt ſleeple on the Minſter (in York), and could there 
diſcern them yet exceeding high above me,“ He further ob- 
ſerves, that they not only thus ſhoot their threads upward, and 
mount with it in a line almoſt perpendicular ; they alſo projet 
them in a line parallel to the horizon, as may be ſeen by their 
threads running from one wall to another in a houſe, or from 
one tree to another in a field, and even from wall to wall acroſs 
gardens of conſiderable extent. | 
The matter of which the ſpider's threads are formed, we 
have obſerved, is a viſcid juice, elaborated in the body of the 
animal, and emitted from papillae ſituated at the extremity of 
the belly; which papillae are furniſhed with numerous aper- 
tures that do the buſineſs of wire-drawers, as it were, in form- 
ing the threads, Ot theſe apertures Mr. Reaumur obſerves, 
there are enough in the compaſs of the ſmalleſt pin's head to 
yield a prodigious number of diſtin threads, The holes are 

erceived by their eſſetts: take a large garden-ſpider ready to 
ay its eng, and *pply the finger on a part of its papille ; as 
vou withdraw that finger it will take with it an amazing num- 
er of different threads, Mr. Reaumur has often counted 70 
or do with a microſcope, but has perceived that there were in- 
- finitely more than he could tell, In effeRt, it he ſhould ſay 
that each tip of a papilla furniſhed a thouſand, he is perſuaded 
he would ſay much too little, The part is divided into an in- 
Hinity of lintle prominences, like the eyes of a butterfly, &c. 
Each prominence no doubt makes its ſeveral threads ; or rather 
. betweey, the ſeveral protuberances there are holes that give vent 
to threads ; the uſe bf the protuberances, in all probability, 
being to keep the threads at their firſt exit, before they ure yet 
hardened by the air, aſunder. In ſome ſpiders thoſe protu- 
| berances are not ſo ſenſible ; but in lieu thereof there are tufts 
of hair which may ſerve the ſame office, viz. to keep the 
threads a-part, Be this as it will, there may threads come out 
at above a thouſand different places in every papilla ; conſe- 
vently the (pider having five papille; has holes for above five 
1 vuſand t euds. 


the threads by contracting the 
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Such is the tenuity of the threads in the larger ſort of fp; 
ders. But it we examine the young produced by thoſe, we l 
find that they no ſooner quit their egg than they begin to ſpin 
Indeed their threads can ſcarce be perceived, but the — 
may: they are frequently as thick and cloſe as thoſe of houſe. 
ſpiders ; and no wonder, there being often four or five hundreg 
little ſpiders concurring to the ſame work. How minute muſt 
their holes be? the imagination can ſcarce conceive that «f 
their papille! The whole ſpider is perhaps leſs than a Papilla 
of the parent which produced it. But there are even lome 
kinds of ſpiders ſo ſmall at their birth, that they are not viſh1. 
without a microſcope. There are uſually found an infinity of 
theſe in a cluſter, and they only appear like a number of 'req 
points : And yet there are webs found under them, though wel 
nigh imperceptible, What muſt be the tenuity of one of theſe 
threads? Mr. Leewenhoek has computed that 100 of the ſingle 
threads of a full grown ſpider are not equal to the diameter of 
the hair of his beard ; and r if the threads and hair 

be both round, ten thouſand ſuch threads are not bigger than 
ſuch a hair. He calculates further, that when young ſpiders 
firſt begin to ſpin, four hundred of them are not larger than 
one Which is of a full growth 3 allowing which, four millions 
of a young ſpider's threads are not ſo big as the ſingle hair of a 
man's beard, 

The att of 8 among ſpiders varies in diſſerent (pe. 
cies. As theſe inſetts prey upon each other, except during the 
time of their amours, they dare not come Within teach of ong 
another but with the utmoſt caution. They — ſome time: 
be ſeen Ry out their legs, ſhaking the web, and tam. 
pering with each other by « flight toveh with the extrem(;y 
vf their feet; then, as in « (right, dropping haſtily down their 
thread, and returning in « few moments to make freſh trial by 
feeling, When onee both parties are well affured of the (ex 
the fave to deal with, the approaches of their leet, in order 
4% feel, become more ſrequent, confidence takes place, and 
the inſtant of amorous dalliance enſues. “ We cannot,“ ſays, 
Lyonnet, “ but admire how careful they are not to give them. 
ſelves up blindly to a paſſion; or venture on an {mprudent (lep 
which might become fatal to them,” A caveat this to the hu. 
man kind, Liſter and Lyonnet, two accurate obſervers, (ay, 
that the extremity of thoſe arme, or claws, Which the [pider 
ules to graſp his prey with, ſuddenly opens, as it were by a 
(pringy, and lets oute a White body, which the male applies be. 
neath the abdomen of the ſemale to Fulfl the Wiſh of nature, In 
the water-ſpider, the ſexual organs are ſituated at the hifder 
parts of the male, are curve, and aft as It Were by a ſpring 
thoſe of the females are diſtinft, Nature by a thouland varie 
methods accompliſhes her purpoſe, 

Spiders frequently change thelr colour, which varies much, 


In reſpett to ſeaſon, ſex, age, Ke. but they are In general more 


beautifully variegated In autumn j a ſeaſon not only the molt 
opportune and plentiful refpetting thelr prey, but the tine 
when they arrive at thelr greateſt magnitude, and are in their 
height of vigour, The fpecies of aranea enumerated by nau 
raliſts amount te upwards of go f of which it may here (illice le 
mentlon a few of the molt remarkable, | 

The Diadema is the largeſt ſpider which this country pro» 
duces, The abdomen is of an oval form, downy, and of e 
ruddy yellow colour, which is very variable in different ſea- 
ſons ; being ſometimes paler, at others very dark coloured, 
The upper part is beautifully adorned with black and white 
circles and dots, having « longitudinal band in the middle, 
compoſed of oblong — oval-thaped pearl-coloured ſpots, ſo 
arranged as to reſemble a fillet, ſimilar to thoſe worn by the 
eaſtern kings, The ground upon which this fillet and the white 
dots are laid, when viewed with a glaſs, and the ſun ſhining 
thereon, is beautiful and rich beyond all deſcription, There 
are varieties in colour of this ſpider when young : ſome 
have their abdomen — le, ornamented with white dots, the 
legs yellow and annulated with a deeper colour : others have 
their abdomen of a fine red likewiſe ornamented with white, 
but the legs of a fine pale green colour, annulated with dark 
purple or black. It inhabits the birch tree. 

The Aquatica, is of a livid colour, with an oval belly, and a 
tranſverſe line, and two hollowed points, It frequents the - 
freſh waters of Europe, But it is in ſome ſort amphibious : 
for it can live on land as well as in the water, and comes often 
on ſhore for its food ; 3 it ſwims well in water, both on ts 
belly and back : it is diſtinguiſhable by its brightneſs. In the 
water its belly * ＋ covered with a ſilver varniſh, which 1s 
only a bubble of air attached to the abdomen by means of the 
oily humours which tranſpire from its body, and prevent the 
immediate contact of the water. This bubble of air is made 
the ſubſtance of its dwelling, which it conſtrufts under water: 
for it fixes ſeveral threads of Ulk, or ſuch fine matter, to the 
(talks of pms in the water, and then aſcending to the ſurface, 
thruſts the hinder part of its body ubove water, drawing it 
back again with ſuch rapidity, that it attaches underneath 2 
bubble of air, which it has the art of detaining under water, of 

lacing it -underneath the threads above mentioned, and whic 
t binds like u covering almoſt all around the ar- bubble. Then 


it aſcends again for another vir-bubble ; and thuy proceeds 0 
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nefial apartment under water, which | except ſuch as fot evil ends feign themſelves to be ſo, are fs 


Ty firufted a la 
* — or quits at pleaſure. e male conſtrutts for him- 
ſelf one near to the female : and when love invites, he breaks 
through the thread walls of the female's dwelling, and the two 
bubbles attached to the bellies of both unite into one, forming 
one large nuptial chamber. The female is ſometimes laid for 
a whole day together ſtretched on her back, waiting for the ar- 
rival of the male, without'motion, and ſeemingly as if dead. 
As ſoon as be enters and glides over her, ſhe ſeems to be 
brought to life again, gets on her legs and runs after the male, 
who makes his eſcape with all poſſible ſpeed, The female 
takes care of the young, and conſtrufts ſimilar apartments on 

urpoſe tor-them. The figure of this ſpider has nothing re- 
markable z and would be overlooked amon a crowd of curio- 
ſties, if the ſpeftator be unacquainted with its ſingular att of 
conſtrufting an aerial habitation under water, and thus uniting 


together the properties of both elements. It lodges during the 


winter in empty ſhells, which it dexterouſly ſhuts up with a 


ebe Faſciata, with yellow bands round the belly, and duſky 
rings on the legs, is a native of Barbary, and is as large as the 
thumb. It inffubtts hedges and thickets t its webs have large 
meſhes, and it reſides in the center. The ſhares are ſpread for 
large flies, waſps, drones, and even locuſts t the leſſer inſets 
can eſcape through the meſhes, The animal which it entangles 
is ſoon bound with * threads killed by the ſpider's jaws 

and partly eat, if the ſpider is hungry: the reſt Is conceale 

under ſome neighbouring dry leaves, covered with « kind of 
web and a blackiſh glue 1 great abundanee. Its larder is ſaid 
to be often plentifully Nlored Its neſt is of the se of « pl. 
geon's egg, divided horizontally, and ſuſpended by the threads 
vl the ale, which are of « ſilvery white, and ſtronger than 
filk, The young ones Ive in amity but when grown up, are 
mortal enemies. They never meet but they fight with vie- 
lence, and their battle only ends with the death of the weak- 
eſt, The dead body Is earefully Nored in the larder. Twelve 
of theſe ſpiders, by way of experiment, were ſhut up together 

75 alter « battle of elght days, the ſtrongeſt only temalne 

ve. 

The Tarantula has the breaſt and belly of an aſh colouf , the 
legs are likewiſe aſh-coloured, with blackiſh rings on the un, 
der part! the fangs or nippers are red on the inner de, the 
rell being blackiſh i two of its eyes are larger than the other, 
red, and placed in the front! four other eyes are placed In e 
tranſverſe direftion towards the mouth; the other two are 
nearer the back t it has two antenne of feelers, It a native of 
Italy, Cyprus, — * and the Eaſt Indies. It Ives in bare fle lde, 
where the lands are fallow, but not very hard j and from its anti: 
pailiy to damp and ſhade, chooſes for ſts reſidence the rifing part 
of the ground facing the eaſt, Its dwelling is about four Inches 
deep, and halt an neh wide z at the bottom It s eurved, and 
there the Infekt fits In wet weather, and evits (is way out if 
water galng upon It, It weaves a net at the month of the hole, 
Theſe ſpiders do not live quite 8 years In July they (hed their 
kin, and proceed to propagation 4 which, from a mutual dif: 
Walt, aa they frequently devour one another, Is a4 work un⸗ 
deriaken with great eireumſpettion, They lay about ſeven 
hundred and thirty e be, which are hatched in the ſpring ; but 
the parent does not | ve to fee her progeny, having expired 
oy in the winter, The Ichneumon fly is their moſt formi- 
dable enemy, The bite of the tarantula is ſaid to occaſion an 
inflammation in the part, which in a few hours brings on ſick- 
nels, difliculty of breathing, and univerſal faintneſs. The 

rlon afterwards is affected with a delirium, and ſometimes is 

ized wih « deep melancholy, The ſame ſymptoms return 
annually, in ſome caſes; for ſeveral years; and at laſt termi- 
nate in death, Muſic, it has been pretended, is the only cure. 

muſician is brought, who tries a variety of airs, till at Jaſt 

hits upon one that urges the patient to dance; the violence of 
which exerciſe produces a proportionable agitation of the vital 
[pirus, tended with a conſequent degree of perſpiration, the 
certain conſequence of which is a cure. Such are the circum- 
ſtances that have been generally related, and long credited, 
concerning the bite of hs animal. 
In the Philoſophical TranſaRtions for the year 1672, p. 406, 
1s an extrutt of a letter from Dr. Thomas Cornelio, a Neapoli- 
litan phyſician, to John Doddington, Eſq, his _— 's reſident 
at Venice, communicated by the latter, in which, ſpeaking of 
bis intention to ſend to Mr. Doddington ſome tarantulas, he 
lays, * Mean while 1 (hall not omit to impart to you what was 
related to me a few days ſince by a judicious und unprejudiced 
perſon; which is, that being in the country of Otranto, where 
thoſe inſe&s are in great numbers, there was a man who, think. 
ing himſelf fun 5 a tarantula, ſhowed in his neck a ſmall 
(peck, about which in a very ſhort time there aroſe ſome pim- 
ples full of a ſerous humour ; and. that, in « few hours after, the 

r man was ſorely aflifted with very violent ſymptoms, as 
yncopes, very great ugitations, giddineſs of the head, aud 
vomiting z but that without any inclination at all to dance, 
and without a deſire of 1 any muſical inflruments, he mi. 
lerably died within two days, The ſame perſon affirmed to 


me, that thoſe that think themſelves bitten, by taratitulas, 
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the moſt part young wanton girls, whom the Italian writers 
call Dolce di Sale; who, by ſome particular indiſpoſition tall- 
ing into this melancholy madneſs, perſuade themſelves, accord- 
8 the vulgar — to have been ſlung by a tarantula. 

r. Serao, an Italian phyſician, has written an ingenious 
book, in which he has effettually exploded this opinion as a 
[a pom error; and in the Philoſophical Tranſattions, No. bo; 
or the year 1770, p. 236. is a letter from Dominico Cirillo, 
M. D. profeſſor of natural hiſtory in the univerſity of Naples; 
wherein, taking notice of Serav's book, he lays, That having 
had an opportunity of examining the effetts of this animal in 
the province of Taranto, where it is found in great abundance; 
he finds that the ſurpriſing cure of the bite of the tarantula by 
muſic has not the feaſt truth in it; and that it is only an in- 
vention of the people, who want to get a little money by dances 
ing when they ſay the tarantiſm begins. He adds, I make 
no doubt but ſometimes the heat of the climate contributes 
very much to warm their imaginations, and throw them into a 
delirium, which may in ſome meaſure be cured by muſic; but 
ſeveral experiments have been tried with the tarantula, and 
neither men nor animals alter the bite have had any other com- 
plaint than a very trifling inflammation upon the part, like that 
produced by the bite of « ſcorpion, which goes off by itſelf 
without any danger at all, In Sicily, where the ſummer is till 
warmer than In any part of the kingdom of Naples, the tarans 
tula is never dangerous; and muſic is never employed for the 
cute of the pretended tarantiſm.” 

Mr. Swinburn, when in the country of the tdrantula, was 
deſirous of inveſtigating minutely every particular relative to 
that infett 4 but the ſoalon was nut far enough advanced, and 
nu farantar — bitten, or pretending to be bitten, by the 
tarantvle) had begun to fir, He prevailed, however, upon 4 
woman who had turmerly been bliten; to att the part, and 
dance the tarantata before him A great many mulletans were 
ſummoned; and ſhe performed the dance, as all prefent af- 
ſured him, to perfection; At kt the falle Nhupidly un &@ 
chair, while the inſlvuments were playing some dull muſic; 
They touched, at length, the chord ſippoled ty vibrate ty het 
heart j aud up the (prany with a moſt hideous yell, fagyered 
about the room like 4 drunken perfois, hulding a handkerehief 
in both hands, railing thei alternately, and moving in vet 
true thi, Ax the mühe wiew biiſker, her motlons quickened, 
and the ſkipped about with great Viguur and variety of eps, 
every now and then [hrieking very loud, The (rene was Har 
{rom pleaſant g and, at his defire, an end Was put 19 it before 
the woman was tired, Wherever the taralitati ate to danee, 
he informs us, a place de prepared for them, hung round with 
bunches of grapes and ribbuns. The patients are dreſſed in 
whilte, with red, green, of yellow ribbons, for theſe are their 
tavoriie N on their ſhoulders they eaſt a white (early 
let thelr halr fall loofe about thelr ears, and throw thelr heads 
as far back as they ean hear it, They are exatt copies uf the ans 
gent priefteſſes of Bacchus, The orgies of that 1 
ſhip, under various ſymbols, was more widely {pread aver the 
globe than that of any other divinity, were no doubt performed 
with energy and enthuſiaſm by the lively inhabitants of this 
warm elimate, The introduttion of Chriſtianity aboliſhed all 
public exhibitions of theſe heatheniſh rites, and the women 
durſt no longer aft a frantic part in the eharatter of Bacchan« 
tes, Unwilling to give up fa darling an amuſement, they de- 
viſed other pretences ; and polleſſion by evil ſpirits may have 
furniſhed them with one. Accident may allo have led them 
to a dilcovery of the tarantula ; and, * the ſtrength of its 
poiſon, the Puglian dames till enjoy their old dance, though 
time has effaced the memory of its ancient name and inſtitution ; 
and this Mr. Swinburn takes to be the origin of ſo ſtrange a 
practice. If at any time theſe dancers are really and involun- 
tarily affetted, he ſuppoſes it can be nothing more than an 
attack upon their nerves, a ſpecies of St. Vitus's dance; and 
he inclines the more to the idea, as there are numberleſs 
2 and places throughout theſe provinces dedicated ts 
that taint, 

Many ſenſible people of the country, however, differ in opi« 
nion from Dr. Serao and other authors, who have ridiculed 
the — 2 diſorder, and affirmed that the venom of this 
ſpecies of ſpider can produce no effetts but ſuch as are com- 
mon to all others, The Brindiſians fay, that the tarantulay 
ſent to Naples for the experiment were not of the true ſort, but 
a much larger and more innocent one ; and that the length of 
the journey, and want of food, had weakened their power ſo 
much, as to ſuffer the Dottor or others to put their arm into 
the bag where they were kept with impunity, They quote 
many examples of perſons bitten as they ſlept out in the fields 
during the hot months, who grew languid, ſtupid, deprived of 
all courage and elaſticity, till the ſound of ſome favourite tune 
rouſed them to dance, and throw off the poiſon, Theſe argu- 
ments of their's, however, Mr, Swinburn thinks of little weight: 
for they acknowledged that elderly perfory were mote lre- 
quently inlefted than young ones; and that moſt of them wers 
women, and thoſe unmarried: No perſun above the loweſt 
rank in life was ever ſeized with this aialady; nor is mt 8 
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cure far this diſorder, and continued by traditian, though the 
date and circumſtances of this diſcovery have been long bu- 
ried in oblivion ; a natural paſſion for dancing, imitation, cul- 
tom of the country, and a deſire of raiſing cantributions upon 
the ſpeftators, are probably the real motives that inſpire the 


tarantati, Before Serao's experiments, the taräntula bad been 


proved to be harmleſs, from trials made in 1694 by Clarizio, 
and in 1740 at Lucera by other naturaliſts, : 
ARBITRATION is where the parties injuring and in- 
jured, ſubmit all matters in diſpute, concerning any perſonal 
chattels or perſonal wrong, to the judgment of two or more 
arbiters or arbitrators ; who are to decide the controverſy : and 
if they do not agree, it is uſual to- add, that another perſon be 
called in as umpire, (imperator or tmpar ) to whoſe ſole judg- 
ment it is then referred; or frequently there is only one arb1- 
trator originally appointed. This deciſion, in any of theſe 
Caſes, is called an award, And thereby the —_—_ is as 
fully determined, and the right transferred or ſettled, as it 
could have been by the agreement of the parties or the Judg- 
ment of. a court of juſtice. An arbitration is either general, 
that is, including all actions, quarrels, and demands; or ſpe- 
cial, which includes one or more matters or fads ſpecified. 
By ſtatute g and 10 W. III. cap. 15. ſect. 1. after May 11th, 
1698, all merchants and others deſiring to end any contro- 
verly, for which there is no remedy but by perſonal action, 
or {uit in-equity, by arbitration, may agree that their ſubmiſhon 
of the ſuit to the award or umpirage of any perſons, ſhall be 
made a rule of any of his majeſty's courts of record, which the 
parties ſhall chuſe; and may inſert ſuch their agreement in 
their ſubmiſſion, or in the condition of the bond or promile : 
and upon producing an affidavit of ſuch agreement, and upon 
reading and filing ſuch affidavit in the court ſo choſen, the 
ſame may be entered on record in ſuch court, and a rule of 
court ſhall be thereupon made, that the parties ſhall ſubmit to, 
and finally be concluded by, ſuch arbitration or umpirage ; 
and in caſe of diſobedience thereto, the party negletting or re- 
fuſing, ſhall be ſubject to all the penalties of contemning a 
rule of court, and proceſs ſhall be iſſued accordingly ; which 
ſhall not be 5 or delayed by any order, &c. ot any other 
court, either ot law or equity, unleſs it appear on oath, that 
the arbitrators or umpire miſbehaved themſelves, and that ſuch 
award was corruptly or unduly procured. Sec. 8. Any arbi- 
tration or umpirage procured by corruption or undue means 
ſhall be void, and ſet aſide by any court of law or equity, ſo 
us ſuch corruption or undue prattice be complained of in the 
court where the rule is made for ſuch erbitration, before the 
laſt day of the next term after ſuch arbitration made and pub» 
lithed to the parties, The power of arbitrators is to be regu» 
lated by the compromiſe between the parties, as to what con- 
cerns the differences they are to determine and whatever the 
decree beyond that is of no effect. | 
ARBORESCENT, a tern uſed to denote wy thing that 
ſhoots or grows up in form of a tree, Botaniſts ſpeak of ar- 
boreleent ſhrubs and plants; the ſedum arborelcens, &. 
Mineraliſty treat of arboreſcent metals, arboreſcent ſilver, or- 
botelcent iron, arboreſcent ſtones, Ke, The fungus mariniy 
is 18nked by ſome in the claſs of arboreſcens fluors 3 the che. 
miſts preduce arboreſcent eryſtallizntions, which they call 
— — trees, Phil. Tranſ, No, 198; No. 111. and No. 
ug. Zoologilh give inflances of arboreſcent animals, parti- 
eularly fiſhes, The arboreſcent ftar-fiſh, fella arbore/cens, in 
one of the eurloſities of nature found in ſeveral cabinets of na-. 
tural rarities, 
ARBUTUS, the firawberry-tree t a genus of the mono- 
la order, belonging to the decandria claſs of plants. The 
ealyx is divided into five parts; the corolla is ovated 4 and the 
frult is a berry wich five cells, The unedo, or common ſtraw. 
berry» tree, (4 @ native of Italy, Spain, and alſo of Ireland 4 and 
4s now very common in the Britiſh gardens. Of this ſpe» 
cies there are four varieties, vis. the oblong-Frulted, the round. 
Ir ited, the red:flowered, and the double-bloſſumed. One 
defeription is nearly common ts them all; and thelr incon- 
fiderable variation is almoult fulfielently ſhown In their reſpee- 
tive 97 more The andrachne will you to « larger ſize 
than the erbte, The leaves are ſmooth, and nearly of the 
(ame figure ds the preceding fort j though they are larger, and 
have their edges undivided. The lowers grow like the other 
torte are of the ſame colour and they ere ſuccerded by large 
oval, ſearlet frulti I i called the Oriental Strawberry« tree, 
«becauſe this fort grows plentifully In many parts of the Laſt, 
und se wietul wo the Inhabltants for — purpoſes In life, 
Beſides the above, there are three other ſpecies of arbutuy, 
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ARCH, s part of any curve line; e. gr. of @ circle, an clip. 
ſis, or the like, Arch af a circle, is @ part of the circum... 
rence thereof, leſs than a half, or lemicucle, 
of GroMETRY, Sett. III. 

ARCH, in architebture, a concave or hollowed piece of 
building, conſtrutted in ſuch a manner that the — ſtones 
of which it is compoſed keep one another in their places, The 
terms arch and vault properly differ only in this, that the arch 
expreſſes a narrower, and the vault a broader, piece of the {me 
Kind. The principal difference in the form of arches is, that 
ſome are circular, and others elliptical ; the former havin a 
larger or ſmaller part af a circle, the other of an ellipfis. Why 
are called „rait arches, are thoſe frequently uſed over door; 
and windows, the upper and under — of which are ſtrat 
and parallel, and the ends and joints all pointing towards 2 
centre, For a more copious account of this branch of architec. 
N ws * EG 

Triumphal arch is a gate or paſſage into a city, built of 
ſtone or marble, and magnificently adorned with N20 
ſculpture, inſcriptions, &c. ſerving not only to adorn a ii. 
umph, at the return from a victorious expedition, but alſo 10 
preſerve the memory of the conqueror to poſterity; The mol 
celebrated triumphal arches, now remaining of antiquity, ae 
that of Titus, of Septimius Severus, and of Conſtantine, at 
Rome, of which we have figures given us by Des Godetz.— 
One of the gates of Orange is a triumphal arch of C. Marius. 
The gates, Peyro at Montpelier, and of St. Denis, St. Martin, 
and St. Antoine, at Paris, may alſo be reckoned triuwphal 
arches of the moderns. ; 

Ancn, in aſtronomy.—Diurnal arch of the ſun is part of a 
circle parallel to the equator, deſcribed by the ſun in his courſe 
betwixt riſing and ſetting. His nocturnal arch is of the ſame 
kind; excepting that it is deſcribed between his ſetting and 
ring. See the SYs8TEM, Sect. IX. The latitude and elevation 
of the pole are meaſured by an arch of the meridian ; and the 
longitude, by an arch of a parallel circle. 

\RCHANGEL, an intellectual ſubRance or angel, placed 
in the ſecond order among the bleſſed ſpirits which compoſe 
the celeſtial hierarchy. The word is compounded of the Greek 
apy, rf and ayſeros, angel. 

ARCHBISHOP, the name of a church dignitary of the firſt 
claſs. Archbiſhops were not known in the eaſt till about the 

ear g20; and though there were ſome ſoon after this who 
zd the title, yet that was only a perſonal horiour, by which the 
Mer of conſiderable cities were diflinguiſhed, It was not 
till of late that archbiſhops became metropolitans, and had (uf. 
V under them. Athanaſius appears to be the firſt who 
uſed the title ar4bifhop, which he gave occaſionally to his 
F Gregory Neslansen, in like manner, gave it ts 

thanaſius ; not that either of them were entitled to any juif 
dition, or even any precedence in virtue of it. Among ihe 
Lating, Lidore Hiſpalenſis is the firſt that ſpeaks of archbilbops. 
He diflinguiſhes four orders or degrees in the eccleſlallical 
hierarchy, vis. patriarchs, archbiſhops, metrapolitans, and bi- 
ſhops. There are now two archbiſhoprics in England ; viz. 
of Canterbury and York ; the prelates whereof are called pri- 
mates, and metrupulitans z with this only difference, that the 
former is called primate of % England, and the latter ſimply, 
primate of England, 'The archbiſhop, - beſide the inſpetiion 
of the biſhops and inferior clergy in the province over which 
he preſides, exerciſes Ne uriſdiftion in his own diocele, 
ritualities of any vacant ſee in his pro- 

vince, as the king iv of the temporaelities 4 arid exerciſes eccle- 
Hatte! juriſdiction in it, He is entitled 10 ly by lapſe t0 
all the eccleſiaſtical livings in the diſpoſal of his dioceſan bi- 
(hop; if not filled within fx months. He has likewiſe « cuſtomary 
prerogative, upon conſecrating a biſhop, to name 4 clerk of 
chaplain 46 be provided tor by (uch biſhop 4; In Lieu of which it 
e now uſuel to accept an option. Me is fald to be enthrowed 
when velted in the archbiſhopric 4 whereas pops are ſaid t9 
be in{le}led. The eccleſiaſtical government of England is d. 
vided Into two provinees, vis. Canterbury and Vork, Cen. 


terbury hath the following ſuffragan piſheprles appertalning de 
it Bi, "Aſaph, Bangor, a * W. / M Chichelet, 
Litchfield and Coventry, gt. David's, 


„elf 
| kly, —— Gloveel» 
er, Herelord, Landaf}, Lineoln, 


don, Norwich, Oxlord, 

wy, Ruchelter, Salifbury, Wineheſter, and Woreel- 

ler, To York eppertein dhe biſhopries of Carlifle, Chee. 

and Durham 1 46 which may be added the biſhuprie of Bode 
an, Whoſe bilkup 4e not a Lurd of Parliament: 

(ill che 

yo! 


an 
The archbilhup of Canterbury bed anclenily, via 
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The Aft geh . af 
by king Ethelbert en Ris gon⸗ 
x 10 8 W 1 [0 anus 

% He even 1 ME \PEE14 FRY Of FAFMITY | #8 19 BB 

— * hifhaprie, L ich he 2 of Ros efter j ad ia make 
aights, coin manies, Ke, He is ſtiſt the Arti ner of England, 
and the next 19 11 royal family j having precedence of all dukes, 
and all great officers of the erawn, It js his privilege: by cuſ⸗ 
tam, ta Crown the $i and queens of this kingdom, He may fe- 
tain and qualify eight chaplains j whereas a duke is, by ſtatute, al- 
lowed only fix, He has, by comman law, the pawer of prabates 
of wills and teſtaments, and granting letters of adminiſtration, 
He has alſo a power to grant licences and diſpenſations in all caſes 
formerly ſued for in the court of Rome, and not repugnant to the 
law of God, He accordin ly iſſues ſpecial licences to marry, to 
hold two livings, &c. and he exerciſes the right of conferring 
degrees, He al o holds ſeveral courts of judicature ; as, the Court 
of Arches, Court of Audience, Prerogative Court, and Court of 
uliars. 

ebe archbiſhop of York has the like rights in his province as 
the archbiſhop of Canterbury. He has precedence of all dukes not 
of the royal blood ; and of all officers of ſtate, except the lord high 
chancellor. He has alſo the rights of a count palatine over Hex- 
hamſhire. The firſt archbiſhop of York was Paulinus, appointed 
by Pope Gregory, about the year 622. He had formerly juriſ- 
diction over all the biſhops of Scotland; but, in the year 1470, 
pope Sextus IV. created the biſhop of St. Andrew's archbiſhop 
and metropolitan of all Scotland. 

Scotland, whilſt epiſcopacy prevailed in that country, had two 
Acchbiſhops, of St. Andrew's and Glaſgow ; of which the former 
was accounted the metropolitan ; and, even before itarrived at the 
dignity of an archbiſhopric, reſiſted, with great ſpirit, all the at- 
tempts of the archbiſhops of York in England to become the me- 
tropolitans of Scotland, The ſees of Argyle, Galloway, and the 
Iles, were ſuffragans to Glaſgow ; all the others in the kingdom 
to St. Andrew's. Ireland has four archbiſhops; of Armagh, Dub- 
lin, Caſhel, and Tuam ; the former of whom is primate of all 


Ireland. 

ARCHDEACON, a church-officer veſted with the juriſdic- 
tion over the laity and clergy, next after the biſhop, either through 
the whole dioceſe, or only a part of it. But as the archdeacons, 
in their original inſtitution, had no relation to the dioceſe, but only 
to the epiſcopal ſee, ſo it was by ſeveral ſteps aud u that they 
attained to the power they now enjoyed, At their firſt inſtitution, 
their proper buſineſs was, to attend the biſhop at the altar, to 
direct the deacons and other inferior officers in their ſeveral duties, 
for the orderly performance of divine ſervice, to attend the biſhop 
at ordinations, and to aſſiſt him in the management of the revenues 
of the church z but without any thing that could be called juriſ- 
diction in the preſent ſenſe of the word, either in the cathedral or 
oft of it. 

We have ſixty archdeacons in England : their office is to viſit 
every two years in three, to inquire into the reparations and move- 
ables belonging to the church, reform abules in eccletiaſtical mat- 
ters, and bring the more weighty affairs before the biſhop; beſides 
which they have alſo a power to ſuſpend, excommunicate, and in 
mony places to prove wills, and in ſome to inſlitute ty beneſices, 
It is one of the archdeacon's offices to induct all clerks into their 
benefices within his * and by the act of uniformity, he 
n now obliged to be in priefts orders, Many archdeacons, in old 
foundations, have, by preſcription, their courts and officials, as 
biſhops have. Archdeaconries are commonly given by biſhops, 
Who do therefore prefer to the ſame by collation ; but if an arch- 
deaconty be in the gift of a layman, the patron doth preſent to the 

biſhop, who Inſtitutes in like manner as to another benefice 4 and 
then the dean and chapter do indudt him, hat is,after fume ceremo- 
men place him in a (tall in the cathedral church to which he be- 
eth, whereby he ie ſaid to have a place ln the choir, 
RCHD UKE, a duke veſted with ſome quality, pre-eminence, 
and authority, above other dukes. "The archduke of Auſtria is a 
very ancient title, There have alſo formerly been archdukes of 
orraln and Brabant, Auſtria was erected into a marquiſate by 
Utho, or Henry I, and into « duchy by Frederic I. In 1156 y but 
we do not Well know when, of why, the tide archduchy was 


given it. 

ARCHERS, a kind of militia or foldicry armed with bows and 
rows. The word is formed of arcs, a bow?! whenee ent, 
and even n und arguiter, ts they ate ld defwiminated In the 
corrupt tate of the Latin tongue, Archers were much employed 
In former times ! but they are now lald allde, excepting In urs 
ey and forme of the eaſtern countries 4 where there are companies 


oefters ill fubſiiting in thelr armies, and with which they did 


terrible eveutlon at the battle of Lepatits, Ay an exerciſe, the 
ities ol archery e Ni kept up In many places. Sev the artlele 
CHERY, 
ARCHERY, the art or oxerelſs of ſhooting with a bow and 
grow, In muſt nations the bow was anclently the prineipal lms 
1 wah 1 by thy expertnels of the arelives alone was ofs 
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he Artie Company of Lander; thaugh they hays 7 dif- 
wed the weapahy are the remains of the ancient 0 af haw: 
MER af archers; Artillery ſarrderte} is a French term ſiggifyin 
archery i ab bhe Ke. wt in that language ſtyleiſ arfiſſter p 
ray : And fram that natian the Engliſm feem td have learnt at lea 
the erals-baw archery, We therefore find that William the 
Conqueror had a canſiderable number of bowmen in his army at 
the battle of Haſtings, when no mention is made of ſuch troops an 
the fide of Harold; And it is ſuppoſed that theſe Norman archers 
ſhot with the arbaleſt (or croſs-bow), in which formerly the arrow 
was placed in a groove, being termed in French a uadrel, and in 
Engliſh a bolt, 

f the time when ſhooting with the long bow firſt began among 
the Engliſh, at which exerciſe they afterwards became fo expert, 
there appear no certain accounts. Their chroniclers do not men- 
tion the uſe of archery as expreſsly applied to the croſs-bow, or 
the long-bow, till the death of Richard I. who was killed by an 
arrow at the ſiege of Limoges in Guienne, which Hemmingford 
mentions to have iſſued from a croſs-bow. After this, which 
happened in 1199, there appear not upon record any notices of 
archery for nearly 150 years, when an order was iſſued by Ed- 
ward [[L. in the 15th year of his reign, to the ſherives of moſt of 
the Engliſh countries for providing 500 white bows and 500 bun- 
dles of arrows, for the then — war againſt France. Similar 
orders are repeated in the following years; with this difference 
only, that the Sheriff of Glouceſterſhire is directed to furniſh 500 
9% bows as well as the ſame number of white. The famous 

attle of Creſſy was fought four years afterwards, in which our 
chroniclers ſtate that we had 2000 archers, who were oppoſed to 
about the ſame number of the French, together with a cireum- 
{tance which ſeems to prove, that by this time we uſed the long- 
bow, whilſt the French archers ſhot with the arbaleſt. The cir- 
cumſtance alluded to is as follows: Previouſly to the engagement 
there fell a very heavy rain, which is ſaid to have much damaged 
the bows of the French, or perhaps rather the ſtrings of them. 
Now thelong-bow (when unſtrung) may be moſt conveniently 
covered fo as to prevent the rain's * it; nor is there ſcarcely 
any addition to the weight from ſuch a caſe z whereas the arbaleſt 
is of a moſt inconvenient form to be ſheltered from the weather, 
As therefore, in the year 1342, orders were iſſued to the ſherives of 
each county to provide 500 bows, with a proper proportion of 
arrows, it hams prob bſe that theſe were long bows, and not the 
arbaleſt. At the above-mentioned battle, the Engliſh aſcribed 
their victory chicfly to the archers, The battle of Poicters was 
fought A. D. 1356, and gained by the ſame means, 
| nei the archers gained great victories without even the 
leaſt aſſiſtance from the men- at- arms; as, particularly, the deci= 
live vittory over the Scots at Homildon, A. D. 1402. In that 
bloody battle, the men- at arms did not ſtrike a ſtroke, but were 
mere ſpe*taturs of the valour and victory of the archers, "The 
Eatl of Douglas, who commanded the Scoteh army in that action, 
enraged to (ee his men falling thick around him by ſhuwets of 
arrows, and truſting to the goodneſs of his armour (which had 
been three years in making), accompanied by about eiglty lord 
knights, and gentlemen in complete armour, ruſhed forward, a 
attacked the Engliſh archers ſword in hand, But he foon had 
reaſon to repent his ratlnefs, The Englith arrows were ſo ſharp 
and ſtrong and diſcharged with ſo much force, that no armour could 
repell them, The Earl of Douglas, after receiving five wound 
was made priſoner; and ell his brave companions were either kill 
or taken, Philip ds Comines acknowledges, what our own writers 
aſlert, that the Engliſh archers excelled thoſe of every other nation 
and Sir John Forteſeue ſays again and again, 44 that the might of 
the realme of England (tandyth upon archers.” The fuperlor 
dexterity of their archers gave the V.ngliſh A you advantage over 
their eapital enemies the French and Scots, The French depended 
chiefly on their men at arme, and the Scots on their pikemen ; 
but the ranks of both were often thinned and thrown into diſorder 
by flights of arrows before they could reach thelr enemies, 
ames I, of Scotland, who had ſeen and admired the dexterity 
of the Engliſh archers, and who was himſelf an excellent archery 
endeavoured to revive the exerciſe of arche wy none Mi own ſub⸗ 
Qs, by whom it had been too much negleted. With this view, 


r 
* 


0 
jo ridiculed thelr awkward manner of handling thelr bows, In his 
humorous poem of Chelſt's Kirk on the Green and procured the 


following law to be made in his frtt parliaments A. D. 1424, Im- 
mediately after his return to Seotland 1 44 That all men might buſk 


thame to be drehares fra the be 14 years of oge iy that at n 
f 


ten punds worth of land thalr be ace bow markes, and (peelallie 
near paroche kirks, quhalrn upon halle dayls men may eum, 

of archarle 1 n 
whaſa ulſs not archar(e, the laird of the land fall raly of him a wed» 


der 4 and g\ff the laird raffte not the (aly pang, the King's (hiref or 


ut the untimely death of 
Qual vxvevilen of this 


There 


his miniſters (all rals It to the kings”? 
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law, 
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There is not found any act of Parliament of Henry V. in rela- 
tion to archery, and all the orders in R — till che battle of Agin- 
court relate to great guns, from which he ſeems at firſt to have 


expected more conſiderable advantage than from the training of 


bowmen. It ſhould ſeem, however, that this fort of artillery, 
from its unwieldineſs, bad and narrow roads, together with other 
defects, was as yet but of little uſe in military operations. In the 
year 1417 this king therefore aſcribes his victory at Agincourt to 
the archets, and directe the ſherives of many counties to pluck 
from every gooſe fix wing-feathers for the purpoſe of improving 
arrows, which are to be paid for by the king. In 1421, though 
the French had been defeated both at _— Poicters, and Agin- 
court, by the Engliſh archets, yet they ſtill continued the ule of 
the crols-buw; for which reafon Henry V. as duke of Normandy, 
confirms the charters and privileges of the baliſtarii, which had 
been long eſtabliſhed as a traternity in his city of Rouen. 

In the fifth year of Edward IV. an act puſſed, that every En- 
liſhman, and Iriſhman dwelling with Engliſhmen, ſhall have an 
ngliſh bow of his own height which is rected to be made of 

yew, wych, hazel, aſh, or awburne, or any other reaſonable tree 
gecording to their power. "The next chapter alſo directs that butts 
ſhall be made in every townſhip, which the inhabitants are obliged 
to ſhoot up and down every feaſt-day, under the penalty of a hulf= 
_ when they ſhall omit this exerciſe, In the 14th year how- 

ver, of this ſame king, it apprars by Rymer's Feederu; that 1 000 
archers were to be (ent to the duke of Burgundy, whoſe pay is ſet- 
tled ut ſixpence 4-day, Which is more than a common ſoldier te- 

elves clear In the prefetit times, when proviſions are ſs much 
eurer and the value of money ſo much decrented, This eir- 
tumſlenct ſeems to prove, very ſtrongly, the great eſtimation in 
which atchers wete ill held, In the lame year, Edward prepat* 
ing for a War With France, directs the ſherives to ptocute bows 
Ad arrows, et as tbl! focus requiſite and nereſlaty.“ 

Ou the wat taking place with Beotlind; eight _ aſter this, 
Fdward provides both urdianee and archers fo that though the uſe 
6f ATH (as WE HOW kermit) WAS then galiiliig Wow Jet that 
of the bow ane arrow Was Hot Wr ichard TIN, by his at⸗ 

Aton £6 arch fy; Was able ty fend 1% Bowinien 164 the dyke vf 

Ftp ht AY hy (valled himielt Gf [hs fate . wat the battle 
F Hulworth, During the reigh of Henry VIE however, there 
Appearetl 18 wifey age 19 WHApPAWACe Bf own whilth al 

8 eie han (1 iq 1 he cette g large levy of wrehers by be 

At ty eee, and What they (hall be reviews! este they ein 

„ Ih the feen year of his reigns this fame king forbids the 
wiv of the erali-baw, beeauſy i the lang- bow had been e wit 
in this realm, whereby Nonour and vigtory had been gotten agalnſt 


eviward enemies 4 the realm greatly defended, and much mote the 


dread of all Qhrittian princes by reafun of the ſame," During the 
reign of Henry VIII, feveral ſtatutes were made far the promo» 
tion of archery, The ih Elia, e, 10, regulates the price of bows, 
and the 13th Elia, e. 14. enadly, that buw-ſtaves ſhall be brought 
into the realm from the Hanſe Towns and the Eaſtward 4 fo that 
archery {till continued to be an object of attention In the le- 
gillature. 

In Rymer's Federa there is neither ſtatute nor proclamation of 
ames I, on this head ; but it appears by Dr. Birch's Life of his 
on, (Prince Henry) that at olght years of age he learned to ſhoot 

both with the bow and gun, whilſt, at the ſame time, this prince 
had in his eſtabliſhment an officer, who was ſtyled bow-bearer, 
The king granted a ſecond charter to the artillery company, by 
which the powers my had received from Henry VIII. were con- 
ſiderably extended, Charles I. appears, from the dedication of a 
treatiſe, intitled The Bowman's Glory, to have been himſelf an 
archer; and in the eighth year of his reign he iſſued a commiſſion 
to the chancellor, lord-mayor, and ſeveral of the privy-council, 
to prevent the ficlds near London _ ſo incloſed as * to inter- 
rupt the neceſſary and profitable exerciſe of ſhooting,” as alſo to 
lower the mounds where they prevented the view & 
to another, 
Catherine of +397. þ (queen to Charles II.) ſeems to have 
been much pleaſed with the ſight at leaſt of this exerciſe ; for, in 
1676, by the contributions of Sir Edward Hungerford and others, 
A Rr badge for the marſhal of the fraternity was made, weighing 
25 ounces, and repreſenting an archer drawing the long-bow (in 
the proper manner) to his ear, with the following inſcription : 
Regine Catherin& Saggitarii, The ſupporters are two bowmen, 
with the arms of England and Portugal. In 1682 there was a 
moſt magnificent cavalcade and entertainment given by the Finſ- 
bury archers, when they beſtowed the titles 40 « duke of Shore- 
ditch,” “ marquis of Iſlington,” &c. upon the moſt deſerving. 
Charles II. was preſent upon this occaſion; but the day being 
rainy, he was obliged ſoon to leave the field, 
So lately as the year 1753 targets were erected in the Finſbu 


fields, during the Eaſter and Whitſun-holidays ; when the beſt 
| ſhooter was ſtyled Captain for the enſuing year, and the ſecond 


Lieutenant. 14 military weapon was ſo deciſive in the 

battles of former days, the following reaſons may be ſuggeſted. 

Before the introduttion of fire-arms, the enemy could only be 

ſtruek at a diſtance by dings, the bow uſed by the ancients, or the 

croſs-bow z to all which the Engliſh long-bow was infinitely ſu- 

perior. As for ſl inge, they never have been uſed in the more 
| 3 


om one murk 
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northern parts of Europe by armies in the field ; nor : 
indeed ſeem to have been 2 all convenient, or — — 
cable, for two principal reaſons : in the firſt place, lingers — 
advance in a compact body, on account of the ſpace to be — 
pied by this weapon in its rotatory motion 4 in the next place tha 
weight of the ſtones to be carried muſt neceſſarily inipede he 
lingers greatly in their movements. The bow of the ancien a 
again, as repreſented in all their reliefs, was a mere toy, comp — 
with that of our anceſtors ; it was therefore chiefly uſed b th 
Parthians, whoſe attacks (like thoſe of the preſent Arabs) — 
deſultorys As for the croſs-bow, it is of a moſt inconvenin 
form for carriage, even with the modern improvements; and 
caſe of rain, could not be eaſily ſecured from the weather, After 
the firſt ſhot, moreover, it could not be recharged under a — 
derable time, whilſt the bolts were alſo heavy and cumberſome, 
The Engliſh long-bow, on the other hand, together with the 
quiver of arrows, was eaſily carried by the archer, as eaſily f. 
cured from rain, and recharged almoſt inſtantancouſly, It js n 
therefore 2 that troops, who ſolely uſed this molt ef. 
fetual weapon, ſhould generally obtain the victory, even whey 
* to much more numerous armies. 

t may be urged, that theſe loſſes having been experienced by 
our enemies, mult have induced them to praftice the ſane move 
of warfare, But it is thought that the long-buw was not cum. 
monly uſed even in England till the time of Edward III. when 
the victory at Creſly ſutficiently proclaimed the ſiperiority of hae 
weapon, It required; however, ſo much traininy before the 
archer could be expert, that we muſt nat be (urprifed it foon g. 
terwards this military exerciſe wos much negleGted; as appears 
by the preumbles of ſeveral anelent ſtatutee. Whillt the müller, 
tenutes ſubſifted, the ſovereigh could only call upon Nis temas 
during wat, Who therefore attended With the Weapoiis they hy 
been uſed toy and Which required no previous practier. th the 
other han, the Engliſh ürchers Were obliged; By acts of pal. 
Went, even inn tine of pears; to erect bufts in ever) boni, and 
ty ſhoot 64 every A aun holidays alter kepalriüg prihops bs 
theſs butts From & eonifidderable distance; Whilth the eatence of 4+ 
Ieaft g yeweboly s repreficnted as being a eharge Whith they ts 
feareely eile 1 The c wich par ſigzgents bf this ee 
Waving this eampelled the (hablhants ts (HEN Ang the fee 
Arinſes Ha ( che) the Fane fl vantage over that -es 
« the exe lulive WR of Aire arms Would give de at pet , 

It appears alſo by What hath been alfeady (ated; that the lang: 
bow eontinued to be in eftimarion for more than two genus 
(tier gunpowder was Introdueed, which probably ade from nl. 
bete being very cumberſome and un wie fh, Ihe Muwer of ane. 
ent armies likewiſe Was the cavalry, galt which the lung-buy 
never Failed to prevail, av man and lute were ton large objects to 
bo millſed : and hence the Fron number of French nobility who 
were priſbners at Crefly, Poitters und Agincourt 4 fur belng dt 
mounted (if not wounded) whilft they were alſo clad in heavy ar- 
mour, they could not make their eſrape, "The ſame reaſon ac» 
counts for the Engliſh obtaining theſe ſignal victories with lo in. 
ferior numbers j for the nobiti entry thus becoming pri- 
ſoners, the other parts of the French army made little or no refilt- 
ance, No wonder, therefore, that in Englahd the greateſt anxiety 
was ſhown to promote the exerciſe of this maſt important wea- 
pon, and that ſo many ſtatutes were made for that purpoſe, 

In Scotland allo, little leſs attention, though apparently not with 
equal ſucceſs, was ſhown to the encuuragement of the art, In 
both kingdoms, it was provided, that the importers of merchan- 
diſe ſhould be obliged, along with their articles of commerce, to 
import a certain proportion of bows, bow-ſtaves, and ſhafts for 
arrows, In both, every perſon was enjoined to hold himſelf pro- 
vided in bows and arrows, and was preſcribed the frequent ule of 
archery, In both, a reſtraint was impoſed upon the exerciſe of 
other games and ſports, left they ſhould interfere with the uſe of 
the bow ; for it was intended that people ſhould be made expert in 
the uſe of it as a military weapon, by habituating them to the fami- 
liar exerciſe of it as an inſtrument of amuſement. As there was no 
material difference between the aQivityand bodilyſtrength of the two 
people, it might be ſuppoſed that the Engliſh and Scots wielded the 

w with no unequal vigour and dexterity : but from undoubted 
hiſtorical monuments it appears that the former had the ſuperio- 
rity ; of which one inſtance has been already narrated. By the 
regulations preſcribed in their ſtatute-book for the practice of 
archery, we find that the Engliſh ſhot a very long bow, thoſe 
who were arrived at their full growth and maturity being prohi- 
bited from ſhooting at any mark that was not diſtant upwards of 
220 yards, * 

In theft of the bow, — dexterity as well as ſtrength ſcems 
to have been requiſite, "Though we hear of arrows at Cheviot 
Chace, which were a yard long, yet it is by no means to be ſup- 

ſed that the whole band e uſe of ſuch, or could draw them 

the head. The regulation of the Iriſh ſtatute of Edward IV. 
Vin. that the bow ſhall not exceed the height of the man, is al- 
lowed by archers to have been well conſidered ; and as the arrow 
ſhould be half the length of the bow, this would give an arrow of 
a yard in length, to thoſe only who were ſix feet high. A ſtrong 
man of this ſize in the Ro times cannot caſily draw above 27 


inches, If the bow is of u proper firength to do execution at 4 
con- 
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tance, At the ſame time it muſt be admitted, that 
conſiderable were obliged by ſome of the old ſtatutes to be- 
yr — with the long - bow, at the age of ſeven, they might 
Ee acquired a greater flightin this exercite, than their deſcendants, 
though the latter ſhould be allowed to be of equal ſtren th, As 
the ſhooting with the long: bow was firſt introduced in England, 
and practiſed almoſt excluſively for nearly two centuries, ſo it 
hath occaſioned a peculiar method of drawing the arrow to the ear, 

1 not to the breaſt. That this is contrary to the uſage of 
— ancients is very clear from the reliefs, and from the tradition 
of the Amazons cutting off one of their paps as it occaſioned an 
impediment to their ſhooting. The Finſbury archer is, therefore, 

reſented in this attitude of drawing to the ear, both in the 
Damen! Glry, and in the ſilver badge given by Catharine to 
the Artillery Company. Not many years ago there was a man 
named Topham, who exhibited ſurpriſing feats of ſtrength, and 
who happened to be at a public houſe, near Iſlington, to which 
the Finſbury archers reſorted after their exerciſe, Topham con- 
idered the ſong- ow as a play-thing, only fit for a child; upon 
which one of the archers laid him a bowl of punch, that he cuuld 
not draw the arrow two thirds of its length. Topham accepted 
| this bet with the greateſt confidence of winning ; but bringing the 
arrow to his brealt inſtend of his ear, he was greatly mortified by 
paying the r, after many fruitlels efforts, 

As to the diſtance to which an arrow can be ſhot from a long 
bow with the beſt elevation of forty-five degrees, that muſt ne- 
ceſſirily depend much both — the — and flight of the 
archer; but in general the diſtance was reckoned from eleven tv 
twelve ſcore yards. "The butts fur exerciſe; as befure- noticed, 
were directed to be distant upwards of 440 yards, There is in. 
deed a tradition that aft ay of Wigan, in Lanieafhire (named 
Leigh) (hot a Wille In three fights ; bit the (nie tradition Mates, 
tat he placed WinlelF in a very particular attitude, Which cat 
be ſed cemmonmſy in this exereiſe.. According ts Ned; an ar- 
cher might 1 x arrows inn the Hime of charging and dilthaty= 
ig une HUTRet: | 
"Fs archers conſider og arrow of From +6 ty 34 drop Weight 
ts bs the belt For 1 Uf _—_ u Ark nf & cw ro ble tune 
Wd What Yew is the beſt material of Which they ea hen made; AN 
19 the (abliert, that Bf 4 goofs (4 preferred i If bs all wilhed, that 
the bird ieh be (we oe Where years olds av} that the Faather way 
Wing of (Wirth Iwo wut of three Feathers (i an AFFOW FE Bam 
1 whits, belng plucked from the gander t the third s ge- 
wo rally raw of rey, being taken Fram the gooſe! and, from this 
ditterence in pains of gala, Informs the archer When the arrow 
u properly plaged, From this mul} diftingullhed port therefore 
tho whals «raw ſamerimes recelves its name, And this, by the: 
by, affords an explanation af the gray gooſe wing in the ballad of 
Cheviot Chaſs, Arrows Were armed anclently with (lint or 
metal heads, latterly with heads of iron g of theſe there were varigus 
forms and denominations, By an att of parliament, made the 
— of Henry IV. it was enaRtcd, that for the future all the heads 

arrows and quarrels (ſhould be well bolled or braſed, and har- 
dened at the points with Recl; and that every arrow-head or qua- 
rel ſhould have the mark of the maker: workmen diſbeying this 
order were to be fined and impriſoned at the king's will, and the 
wrow-heads or quarrels to be forfeited to the crown, Arrows 
were reckoned by ſheaves, a ſheaf conſiſting of 25 arrows, They 
were carried in a quiver, called alſo an arrow-caſe, which ſerved 
for the magazine z arrows for immediate uſe were worn in the 
irdle, In ancient times phials of quicklime, or other combuſti- 

matter, for burning houſes or thips, was fixed on the heads of 
arrows, and ſhot trom long bows. This has been alſo practiſed 
ſince the uſe of gun-powder, Nead ſays, he has known by expe- 
rience, that an archer may ſhoot an ounce of fire-work upon an 
arrow 12 ſcore yards, Arrows with wild-fire, and arrows for fire- 
works, are mentioned among the ſtores at Newhaven and Ber- 
wick, in the 1ſt of Edward VI. 
The force with which an arrow ſtrikes an object at a moderate 
diſtance may be conceived from the account given by king Ed- 
ward VI. in his journal; wherein he ſays, that 100 archers of his 
guard ſhot before him two arrows each, and afterwards all toge- 
ther; and that they ſhot at an inch board, which ſome pierced quite 
through, and ſtruck into the other board; divers pierced it quite 
through with the heads of their arrows, the boards being well- 
ſeaſoned timber : their diſtance from the mark is not mentioned, 
To protect our archers from the attacks of the enemy's horſe, 
they carried long ſtakes pointed at both ends: theſe they planted 
in the earth, ſloping before them. In the 1ſt Edward VI. 350 
of theſe were in the ſtores of the town of Bet Wick, under the ar- 
ticle of archer's ſtakes; there were alſo at the ſame time eight 
bundles of archers ſtakes in Pontefract caſtle. To prevent the 
bow-ſtring from ſtriking the left arm, the arm was covered with a 
piece of ſmooth leather, faſtened on the outſide of the arm; this 
was called a bracerz and to guard the fingers from being cut by the 
bow-ſtring, archers wore ſhooting gloves. 

Though archery continued to be encouraged by the king and 
legiſlature) for more than two centuries after the firſt knowled 
of the effects of gun-powder, yet by the latter end of the 
reign of Henry VIII. it ſeems to have been partly conſidered as 


a paſtime, Arthur, the elder brother of Henry, is ſaid to have 


been fond of this exerciſe, inſomuch, that a ſhooter was 
Ryled Prince Arthur. We are alſo informed, that he pitched his 
tentat Mile End, in order to be preſent at this recreation, and 
that Henry his brother alſo attended. When the latter afterwards 
became king, he gave a prize at Windſor to thoſe who ſhould ex- 
cel in this exerciſe; and a capital ſhot having been made, Hen 
faid to Barlow (one of his guards), * If you ftilt win, you h 
be duke aver all archers,” Barlow, therefore, having ſucceeded, 
and living in Shoreditch, was created duke thereof, Upon ano- 
ther occation, Henry and the queen were met by 200 archers on 
Shooter's hill, which probably took its name from their aſſembling 
near it to ſhoot at marks, "This king _—_ gave the firſt char- 
ter to the Artillery Company, in the 29th year of his reign, by 
which they are permitted to wear dreſſes of any colour except pur- 
ple and ſcarlet, to ſhoot not only at marks but birds, if not pes. 
{ants or herons, and within two miles of the royal palaces, They 
are alſo enjoined by the ſame charter not to wear furs of a preater 
—— than thoſe of the martin, The moſt material privilege, 

owever, is, that of indemnification from murder, if any perton 
paſſing between the ſhooter and the mark is killed, provided the 
archers have firſt called out faſt, 

The long-bow maintained its place in our armies long aſter the. 
invention of fire-arms. Nor have there been wanting experienced 
ſoldiers who were advocates for its continuance, und who in many 
eaſy even preferred It to the harquebuſk or muſket, Kin 
Charles I, twice granted (perial commiſſions winder the great (eg 
for enforcing the uſe uf the long bow. "The firſt was in the 4th 
year of his reign: but this Was revoked by proclamation tour 
years after wards, on account of divers extortivns ad abults com- 
witted der function thereof, The Freomd, any 1644 If the 
th year of His teig ts Williams Neale and his fry Hatred WII 
lam, wherein the Former is (1 yl-4 Ant üſcſent rt hen; Win ge pre- 
ſented bs the king a Ware Avent for Whiting the wit of pike 
ard bow, ſeen ahi] "—_ ly With ail We chunesf of wit: wheres 
fre his Majully hs tante Wt e Or ts teach ad en- 
ertile his sin Tunes ty the fold Wy lum Which he parties 
latly ren mmented the eher officers of his tral Vande by eg 
WH — | Wd the Jultiees aid other Ele Mages Virnugh= 
vt Engllnd, are there enjoined ty wiz every wings TH MASI 

wur 19 ait Newde, his fin and oft lee e (edt by them 
fv the eee Propagation and proclies of this wichyl en- 
Wan an the eammillivns ad proclamation #8 privisil at largs 
in Rymer, At the breaking avs of the e war, the Kart of k 
(ws iſhed 4 bree dared i Nayember 1644, Wwe tn wp all 
well-aftetivl pwwiple hy benevulengee, tawards the railing 4 cams 
pany of archers tor the (erviee of the King and parliament, Ar- 
chery with the lang bow cantinucs ta be wie as & manly exergiſe 
by the Inhabitants of Clenevay and In many parts of Flanders 
nor is It totally neglected in Cireat Britain, "There are ſeveral ſu- 
eleties of — * n England; the chief of which are, the //. 
mon of Arden, and the Te“, Nut the moſt noted ſociety of 
this kind, now exiſting, is 

he Royal Company of Arebers in Scotland. — The ancient re- 
cords of this company having been deſtroyed by fire, about the 
beginning of the preſent cencury, nv authentic traces of their in- 
ſtitution now remain. It is ſaid that they owe their origin to the 
commiſſioners appointed in the reign of 3 I. of Scotland for 
enforcing and overſeeing the exerciſe of archery in different coun» 
ties. I hoſe commiſſioners, who were in general men of rank 
and power, picking out amongit the better fort of people under 
their cogniſance the moſt expert archers, formed them into a eom- 
pany, and upon perilous occaſions made a preſent of their ſervices 
to the king as his chief body-guards; in which ſituation they of- 
ten diſtinguiſhed themſelves for their loyalty, their courage, and 
ſkill in archery, This rank of the king's principal body-guards, 
the Royal Company till claim within ſeven miles of the metropo- 
lis of Scotland, 

Certain it is, that by an act of the privy-council of Scotland in 
1677, this company was recogniſed under the name and title of 
« His Majeſty's Company of Archers:” And by the ſame act a 
piece of plate of the value of L. 20 Sterling was ordered to be 
given to be ſhot for by them at their annual parades, called Mea- 
pon-ſhawings, and to be called The King's Prize. At this period 
the Royal Company conſiſted, as it does at preſent, of the prinei- 
pal nobility and gentry of Scotland, But their unfortunate at- 
tachment to el revolution principles, upon that event's taking 
place, put almoſt a period to their exiſtence : their public parades 
or marches were 9 and the royal prize was with- held. 
Upon the acceſſion of Queen Anne, their ſormer ſplendor was re- 
vived; and in the year 1703 they obtained a royal charter, con- 
firming in general terms all their former rights and privile 
and conferring others upon them. But their partiality to the fa- 
mily of Stewart was at various periods after the cauſe of a tempo- 
raty proſperity and decline. ; , 

[heſe unhappy differences of opinion having totally ſubſided, 
the Royal Company are now more numerous and flouriſhing than 
ever, and perhaps even more dexterous archers. His preſent 
Majeſty, as a mark of his royal patronage and upprobation, has 
been pleaſed to revive the royal prize, which for the firſt time was 
ſhot Er upon the 28th of July 1788 by « numerous and reſpetta- 
ble meeting. The woodmen of Arden and the W 

ately 
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lately been pleaſed to admit the members of the Royal Congeny 
to the treedom of their ſocieties : theſe grants have been follow 

by reciprocal diplomas from the Royal Company; ſo that the three 
chief ſocieties of archers in Britain may be ſaid to be now incorpo- 
rated into one. The prizes belonging to this Company, and which 
are annually ſhot for, are, 1. A ſilver arrow, 2 y the town 
of Muſſ:|burgh, which rs to have been ſhot for, as early as 
the year 1603. The victor in this, as in the other prizes, except 
the king's rize, has the cuſtody of it for a year, then returns it 
with a appended, on which are engraved any motto and de- 
vice, which the gainer's fancy dictates, 2. A filyer arrow given 
by the town of Peebles A. D. 1626. 3. A ſilver arrow given by 
the city of Edinburgh, A. D. 1709. 4. A filver punch-bowl of 
about the value of ol. made of Scottiſh ſilver at the expence of 


the Crngyay A. D. 1720. And, 5. The king's prize above- 


mentioned, which becomes the abſolute property of the winner. 
All theſe prizes are ſhot for at what is termed rovers, the marks 
being placed at the diſtance of 185 yards, Beſides theſe, there js 
another prize annually contended for at butt, or point blank diſ- 
tance, called the — The ancient manner of ſhooting ſor this 
rize was, a living gooſe was built in a turf-butt, having the 
ead only expoſed to view; and the archer who firſt hit the gooſe's 
head was entitled to the gooſe as his reward. But this cuſtom, on 
account of its barbarity, has been long ago laid aſide; and, in place 
of the gooſe-head, a mark, of about an inch diameter, is affixed 
upon each butt, and the archer who firſt hits this mark is captain of 
the butt-ſhooters for a year. 
The affairs of the Company are managed by a preſes and ſix 
counſellors, who are choſen annually by the whole members, 
The council are veſted with the power of receiving or rejecting 
candidates for admiſſion, and of appointing the Company's offi- 
cers, civil and military. The Royal Company now conſiſts of 
above 1000 members, among whom are moſt of the Scottiſh no- 
bility of the firſt diſtinftion. A number of the Company meet 
— * during the ſummer-ſeaſon in Edinburgh, in the meadows, 
where they exerciſe themſelves in ſhooting at butts, or rovers : 
And iti the adjoining ground they have a handſome building, 
etected within theſe 12 years, With ſuitable offices, whither they 
adjourn after their exerciſe, and where they hold their elections 
and other meetings, relative to the buſineſs of the ſociety. The 
uniform of the Royal Company of Archers is tartan, lined with 
white, and trimmed with green and white fringes za white (aſh, 
with green taſlels and a blue bonnet, with a St. Andrew's croſs 
and feathers, The Company have two ſtandards, The firſt of 
thefe beats on one [Ide Mars and Cupid, encircled In a wreath of 
thiſtles f with this motto f 4 / peace and war,” On the other, a 
yew-tree, With t wo men dreſſed and equipped as archers, enelteled 
as the former 4 motto, Dat glerie virew The other ſtandard dif 
plays, on one (ide, 8 lion rampant gules, on a field or, enelreled 
with a wreath 4 on the topy a thiſtle and erown motto, News me 
impune lac ait. On the other, St. Andrew on the erofi, on afield 
argont A nt the top, a erown 4 motto, Dulee pro patria perientum 
ARCHES, of Gourt of Areben Bee the Artlele Court of 


ARCHER 

AWCHITECT, « perfon (killed In arehſtecture, or the art of 
building, Who forms plans and deſigns for edifiees, eondudts 
the work, and directs the ſeveral artificers employed in It, The 
word Is derived from abRes, Princepry, and Terry fabur works 
Man . j the pfinelpal workman, 

"hs importance of the profeſſion of an architeft requires à man 
to be poſſeſſed of very ſuperior talents; and his practleal knows 
ledge together With his ſtudy, very much matured i a very Inge. 
flous man of the profeſſion has frequently deelared It neceffary s 

ron (hould live three common ofdinary lives to be In full poſfef: 

on ef all that ls requiſits to Make u complete architect j yet many 
bold adventurers from the dogmatic practice of meafuring artificers 
works j from the beneh j , eablnet Work and 2 gardens 
ing ve a trip to [taly j that dv not heſitate to aſſuine that charge= 
ter, and to practife as a profeſſor ; although not really poſſeſſed of 
eſther ene of the numerous qualifications neeeflhry to be under- 
food te entitle him to the leaſt clalm., Tt is a ſelenee of fo exten- 
five a nature, that, to attain a full Knowledge of it, requires the 
{kill of an uneemmon genius, together with much f(elentifle ex- 
perience, like its rival arts, Painting and 1 (only with 
much greater new! and not to be eaſily attained, unleſs nature 
is noone bountiful in her ald. Mechanical arts may be 
learned j and, in one branch only, it requires the ſtudy and practice 
of many years to become maſter of it, There are various branches 
in building, and each (though not equally difficult to comprehend) 
has its different profeſſors z but the Arehitect muſt take the whole 
in view, and have a good general knowledge of them all, Virtru- 
vius, in his firſt book of Architecture, calls it a ſcience, attended 
with a great diverſity of ſtudy, and requires a peculiar knowledge 
to judge of all the branches belonging to it; that it is partly foun 
ed on Theory, and partly on Practice. That the Tony explains 
anddemonſtrates the convenience and proportions requiſite to form 
the fabric z and the practical conſiſts in the actual and continual 
Execution of deſigns ; and that, when united in an Architect, makes 
his abilities the moſt accompliſhed. 

Deſigning and drawing are next eſſential to deſcribe the artiſt's 
ideas on paper, to his employer, and the workmen : Geometry, to 


an enemy; the Military 
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conſtruQ the works on true principles; Optics, to judge o 
and the perſpeQive in all points of view; rich Judge — 
culations of the value of works, and the admeaſurement and — 
portions thereof z Hiſtory, to judge of the claſſical ſtyle and — 
ner of the ancients, according to the various periods of the lluctu 
ation of the arts z Judgment, to form proper ideas of ſituations 
beſt to build upon, quality of materials, Sc. Muſic, to judge of 
ſounds, and their operations in different conſtructed rooms 
of harmoniac proportions, ſo very applicable to architectural forms; 
Hydraulics, to manage the nece uy 1 7 of water. f 
Beſides theſe, already mentioned by Vitruvius, much more Prace 
tical knowledge is very eſſential, to judge well of natural and as 
tificial foundations proper to build upon; and of the quality, quan- 
tity, and value of all materials, neceſſary and proper to build with - 
Viz. the chalk, lime, ſand, earth, brick, ſtone, timber, tile, ate. 
metals, &c. To be a good mechanic is a very great and efl:nti;] 
thing; but it ſhould be blended with ſuperior taſte, to enable the 
deſigner to judge of effects; fof, as Wotton ſays, The architect 
glory conſiſts in the deſignment and idea of the work.” His amyj.. 
tion ſhould be to make x 4 form triumph over the matter, A man 
may be a very ingenious and good mechanic, and fall ſhort of that 
Judgment ; he may alſo be in poſſeſſion of a refined taſte, and very 
ready at deſign, without the other requiſites; they muſt be unice 


to make an architect capital. In a word, cloſe application to the 


ſtudy of ancient maſters, and the remaining works of the ancients, 
together with judgment and taſte to ſelect, and properly to apply 
the hints which ſuch examples afford, joined to a peculiar geniu; 


for the ſtudy of this art, are abſolutely neceſſary to render au- 


chitect eminent in his profeſſion. | 

Among the architects of Greece, Rome, France, &c, we have 
the following names handed down to us, as men of great (kill an 
eminence in the profeſſion, to many of whoſe works the pteſeut 
age is much indebted ſor their beautiful ideas, judgment of pro- 
pore elegance of ſtyle, and corretineſs of compoſition ; viz. 

ermogenes, Apollodorus, Tarcheſius, Pytheus, V itruvius, Sca- 
mozzi, Serlio, Palladio, Vignola, Batbaro, Viola, Barozzio, Tu- 
lius Romanus, Cataneo, Alberti, Perrault, De L' Orme, Le Clerc, 
Sangello, Bramant, Mich. Angelo, Mau-Clerk, Perault, Blonde, 
Bernini, Hullant, Cigoli, Berani Oſfio, &c. 

We fhall not, at in the former Ratten. enumerate the Englil . 
tits 4 the 12th century to the preſent date, as it twould u 
On the limits of our tork, and prove unititere/ling to the reader: 

Mr. Walpole obſerves, that names of atiifts, In the reigns 4 
Edward 11 I. and Henty VI. of which even fo few tecords exif, 
are not to be expected; but one, he has found, the particulars of 
whoſe work are expreſſed with ſuch rude fimplieit „ that it may 
not be unentertalning to the reader to peruſe them ! they are 
extratted from a book belonging to the Churel of gt. Mary Rat» 


, eliffe, at Briftol, 


Hiemer! 

That Maſter Cummings hath delivered the 4th day of July, [1 
the year of our Lord, 1476, ts Mr. Nicholus Betts, vicar vl 
RatellFe beforefald, à new Sepulehre well - cover anew 
an Image of the Creator, ryſing out of the ſame Sepulelireywith al 
the ordinance that longeth thereto ! that le to (ay 

A lath made of timber and Iron- work thereto, 

tem, T 4 ing A den, made of timber, and ſtalned cloth, 

lim, Hell; made of timber- and lron-work; with devils, the 
number thirteen; 

Item, Four knights armed, keeping the Bepulehre, with their 
weapons in thelt hands; that is to (ay, two [partes two axtys 
o paves®, 

It Four * of angels wings, for four angels, made of 
timber, and well paliited j 

Hem The Fade, the erown and viſage, the bell with « eros t 
wpon It wellzgilt with ne gold 

Hem, The Hol Ghaſh comngout of Heven in the Gepulclires 

Steg, Longeth to the angels four chevelers{. 

is Momarandum it gf le, from the Miner of the Aatiqu: 
ran Soc/ety, wider the year 1946. 

*Pavert i; A pave (in French ,, of alu] Is & large butks 
ler, forming en angle in front, like the Fldge of the houle, and big 
enough to cover the talleſt man from head to font, 

8 bell with the eroft ; Probably the ball or mound, 
Four ebevelert 1 Chevelures of perukes, 
RCHITECTURE is of three diſterent claſſes ; viz, Civike 
MILITARY, and NAVAL, 

Civil ARCHITECTURE is the art of contriving, or deſigning 
and executing, commodious buildings ſor the uſes of civil lite ; a 
Houſes, Churches, Halls, Bridges, Palaces, Colleges, Temples, 
Porticos, &c, See the following Syltem, 

MitiTARY ARCHITECTURE, to deſign and erect Fortifica- 
tions, Ramparts, &. ſor places of defence, as offence againlt 


ehitect is an Engineer, See 
ForTIFICATION, 


Naval ARCHITECTURE is the art of laying down, and build- 
ing all kinds of veſſels to float on the water, and docks for the 
$ thereof, and other aquatic works belonging thereto; 
s called a Ar See NAVAL AFFAIRS, 
Therefore Civil Architecture, by way of pre-eminence, is 
called ARCHITECTURE, 
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SYSTEM OF ARCHITECTURE. 


Building, in its primitive ſtate, was undoubtedly not only plain, 


9 I ok * 
ORIGIN AND PROGRESS OF ARCHITECTURE, but irregular; and nothing more conſidered than bare neceſſity 


E are not to look for the origin of architecture in any 
ſingle nation but in every nation, when the inhabitants 
n to leave off their ſavage way of life, and to become civilized ; 
il there is any nation to be found which hath been always in a 
civilized ſtate, we may be aſſured that architecture hath always had 
an exiſtence there. But whatever my be in this, the origin of regu- 
lur buildings hath been deduced from the conſtruction of the meaneſt 
huts in a very natural and plauſible manner by ſeveral authors, 
SECT, I. PzmiTive Hurs. 

Neceſſity is certainly the parent of moſt of the uſeful arts; 
therefore, upon that common ground, dir William Chambers in 
his excellent Treatiſe on Civil Architecture, takes up the idea of 

imitive huts; we may therefore venture to proceed on the ſame 

round, as the maxim is corroborated by various diſcoveries made 
by our modern voyagers to the South Seas, and countries in their 
original ſtate of barbariſm, 
he Huts of "Terra del Fuego, Oonalaſhka, Kamſchatka, 
Atooi, the Pele w Iflands, &c. are evident proofs of the conjec- 
ture; with this difterence, that they ſeem not yet to have arrived 
at Sir William's refinement of the ſecond and third claſſes, from 
which, it is ſuppoſed the orders originated; though, indeed, the 
inſide of the Kamſchatka habitations and the places of public di- 
verſion of Ulietea, Otaheite, and Poulaho, ſeem to indicate co- 
lumns. It is hardly to be doubted, but ſome degree of regularity, 
convenience, and even proportion, in the diſpoſition of the ſeveral 
rts of original building, were known, and practiſed before the 
orders were inſtituted; and it is to be lamented, that either through 
jgnorance or obſtinacy, the inhabitants of the northern parts of 
mis enlightened iſland are yet ſtrangers even to that comlort ; and, 
35a proof we truſt that the following detail will not be deemed 
a digrefſion. 

1he Bothag or Botheys, ſo called, being the habitations of 
the ſatmers in the highlands of Scotland, are in the form of a pa- 
rallelogram, and built with turf; poſts are worked therein, in a 


are laid then, and covered with turf lapping over each other, ſome- 
thing in the manner of tiles or latesz the turf vegetates in wet 
weather, and the whole building looks like a green hill the fire- 
＋ is ſurrounded with tones of a ſuſficient height to ſecure the 
re from doing damage, and the ſmoak eclrculates about the room 
Will it eſcapes out at the door, through the roof, of but of a very 
fall hole eut through the turt for a window (which is without 
gl) the floor Is of earth, of clay well trod and the partitions 
which divide the bed places, are made of rough labs, nailed up 
with thelr uneven edges, Without regard to privacys of eonmiey! 
d-reney i u boarded platform As ralfed above the ground for a bei 
place] 614 which Is fome ftraw, in a kind of ſack A there they res 
poſs, with very little eovering but their plald 4 the gentleman by 
whom we were favoured with this account, was under the neee ift 
of reſiding In this Hothag about five months laſt ſummer, He 
further obſerved, thelr prinelpal food was potatoes and oat cake, 
ad that they never had meat, unleſs forme weeldent happened ty 
telt eaſtle; and deelared, no part of the family ever walled 
or elegied themſelves While he had his relidenee with them | 
the inſide of the building, and every thing therein, appeared of a 
black bronze colour: it theſe Hothags the Highland farmers ſeem 
to live happy enough among theinſelves 4 but are not at all fond 
of, br accomodating to iratgers, This family was of ſome ke. 
tv and property In that part of the eountry, Its temoteneſs muſt 
— have never allowed Its inhabitants the taſte of the common 
komſorts of life j for It Is evident no elty in Europe s ſuperiors 
lor taſte and elegance, to Its capital, allowing for the tagiitude 
WOT, II. Riticiovs Evifices, 

Having conſidered the firſt, or primitive Idea of dwellings, we 
Mow proceed to theſe of Divine worſhip. "The ſuper(tition of con: 
Frraving groves and words to partieular delties, was u practice very 
wal with the ancients, Pliny tells us, that trees, in old time, 
ſerved for the Temples of (Jade Tacitus reports this cuſtom of 
ihe old Germans ; ( Curtius of the Indians; and almolt all wrl- 
ters, of the Druids, Ihe Romans, too, were great admirers of 
this Worſhip, and therefore had their Luci, or conſecrated groves, 
In molt parts of the city, "The moſt probable reaſon given for 
this practice is, that thoſe dark and lonely ſituations created that 
fear and awe which ſtruck them with a more proper degree of di- 
Vine reverence j therefore, thoſe places, being appointed for their 
worſhip, gives us the preſumption of Primitive Churches; from 
which idea, no doubt, the Gothic ArchiteQure ſprung, 

+ The bodies of trees in rows, forming an avenue, reſemble the 
Þ lars; the ſhoots and ſuckers adhering thereto the ſmaller pillars; 
the joints, from whence the buds ſhcot, the aſtragals or mould- 
ings; the boughs and ramitications, the groins and vaulted arches 
and their interlecting at the top, and ſome returning downward, 
the apex, and the pendant ornaments, as in the Chapel of Henry 
the Seventh, at Weſtminſter Abbey; ſo far we may venture on 

| reaſoning on the conſtruction of Gothic Architectute. Its 
fiſt practice is not eaſy to be traced; indeed we read of its being 
introduced in Rome when that empire was over-run by the 
Goths, aſter the reign of Alexander Severus, but know not from 
whence to date its origin, 
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yety rough manner, inclining to a point, to form a roof z boughs ' 
dt 


. when, by degrees, mankind inſenſibly improved in the art, 
and invented methods to render their habitations comfortable and 
laſting ; and therefore, when ſociety began to encreaſe in numbers 
and wealth, by traffic an commerce, their ideas made gradual ad- 
vances toward rule, order, and elegance; and atlength diſcovered 
a ſtyle of building which ſucceeding ages have greatly admired 
and venerated. 

SECT, III. Eanry STaTe or ARrcHutiTECTURE AMONGST 

THE EGYPTIANS, PERSIANS, ASSYRIANS, &c. 


When arts and learning became famous in Egypt, Perſia, Aſſy- 


ria, &c. Architecture flouriſhed; for we find works amazingly ela- 
borate, mentioned among the great deſigners cotemporary with 
Noah; in the year of the world 2038, the walls of Babylon are re- 
ported to have been built by Semiramis, they were very magnificent, 
and eſteemed one of the Seven Wonders of the World; they re- 
_=_ the greatneſs rather than the elegance or uſefulneſs of their 

uildings, as appears from the immenſe magnitude of their pyra- 
mids and obeliſks. 

There are not wanting, however, ſome modern authors, who 
endeavour to deprive the ancients of what is juſtly their due, and 
will have every thing to be exaggerated which ſeems beyond the 
power of modern princes to accompliſh. In this wa Mr. Go- 
guet, remarkably diſtinguiſhes himſelf; and that without giving 
any reaſon at all, but merely that he takes it into his head. Speak - 
ing of the wonders of ancient Babylon, „“ All theſe works (ſays 
he), ſo marvellous in the judgment of antiquity, appear to me to 
have been extremely exaggerated by the authors who have ſpoken 
of them. How can we conceive, in effect, that the walls of Baby- 
lon could have been 318 ſect high, and 8 1 in thickneſs, in a com- 
pals of heat ten leagues?” To this we may ealily reply, that the 
pyramids of Egypt, and the immenſe — which divides China 
from Tartary, ſhew us, that even ſuch a work as the wall of anci- 
ent Babylon is faid to have been, is not altogether incredible. The 
lowelt computation of the dimenſion of the Chineſe wall is, that it 
extends in length 1200 miles, is 18 feet high at a medium and as 
many thick according to which computation, it mult contain 
9,304,006 ſolid fathotnsz and yet, if we may credit the Chineſe 
hiſt-rians, this immenſe maſs of building was finithed in five years, 
It therefore we can ſuppuſe Nebuchadueg ar, of whoever fortified 
the elty of Babylon, to have been capable of employ ing 68 many 
men for to years, as were employed In raiſing the Ch neſe wall 
we may ſuppole him able to have fortified the elty of Babylon as 
ſtrongly as it Je faid to have been for the maſs of building Is not 
quite double that of the Chineſe wall, though nearly lo, amounting 
to 18,189,660 folld fathows, 

The Pyramids or Sepulchres of Egypt, In the defart of Libya, 
were wonderful ftructuresy the ground on whieh the largeſt hands 
contalning eleven geres and a quarter, and near five hundred foot 
highy the baſe of which may be readily eompared by the Ineluſure 
of Lineoln's-Inn- Fields, which Inige — ſet but, with the rus 
ported dimentions of the largeſt of the Eygptian Pyramidy, 

The Lower of Babel Is another remarkable Inftance of the early 
knowledge of bullding, The two famous pillars, one of brick, the 
other of ſtone, erected ſoon after the flvod by the uns of Noah, on 
which were recorded the remarkable paſſages, from the ergation 
down to the flood; the palace near Andera In Upper Ne the 
rulns of Petſepolis z the amazing Labyrinthes; extenſive lakes; 
gigantic obeli/ks f and wonderful Thalreaſes, e, are evident teſti: 
monſes of thelf fal, perfeveratie 4 and progreſs In Mathematleal 
and Archiletliifal arts: Among the anclent Egyptians, Lerflans, 
and Habylonians, the vaſt (lrevigth and extent of thelf buildings ſeem 
to have been what they chiefly valiied and in this they certainly as 
much exeellvd the Creeks and modern nations as the latter eneel 
them in the beautiful proportion and eleganee of their (lrudtures, 
SECT. IV. Rik AND PROGRESS OF AREHITBOTURE AMONG 

THE GREEKS, 

The arts were firſt conveyed into Greeee by Cadmus (Grand 
fon ta Agenor, king of Tyre, $63 years after the walls of Babylon 
were built) from the Pheeniclant, who built Thebes, fo called from 
the fanious Thebes in Hehe and we find, that about goo years 
after the foundation of K. 
built a Lemple of the Dorie order, whoſe height was ſixty- eight 
feet to the roof; and, it is ſaid, the Grecians never made uſe of — 
one order in the height of their — 

Greece was furniſhed with many noble monuments of building, 
which were brought to Rome by Marcellus VIZ, The Temple or 
core Olympus, the Temple of Cizenis, which Pliny reports was 
o rich and curiouſly wrought, that in all the joints of ſtone, 
threads of gold were inlaid to ſeparate them; the Temple of Tral. 
lius; of Diana; of Pallas; of Minerva at Athens; of Apollo, 
&c. all of which teſtify the nobleneſs, uſe, and beauty of architec- 
ture, before it was brought to Rome, The forementioned author 
relates, that Cecrops, the firſt king of Athens, 200 years before the 
deſtruction of Troy, founded a ſchool for the inſtruction and en- 
couragement of Architects ; and to them the invention of three of 
the regular orders of Architecture are attributed; viz. The Doric, 
Ionic, and Corinthian; if they collected any ideas of beauty or 

roportion from the Egyptians, they cultivated, improved, and 
brought them to perfection; as the orders alluded to, are yet u 
py 3 examp 
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une was laid, that Phidias, an Athenlan, 
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ARCHITECTURE, 


exampled Qandards of taſte and beautiful proportion, as appears by 
the remaining antiquities of that ecuntry in various publications, 
Greece Napf perleRted the art I but ambitious Rome ſtole At- 
ehſeture from her, and laid deſolate Its glory the Emperors pul- 
Jed down her ntely edifices and temples, and tranſported them to 
Rome; there they confined the art and materlals ty raiſe and im- 
mortulive themſelves and poſterity, 

SECT. v. Rin Au Phoon tes of ARCHITECTURE AMONG 

THE ROMAN s. 

Rome, poſſeſſed of the ineſtimable prize, and at the ſame time fo 
extenſive and opulent, ſelected together the greateſt artiſts of thoſe 
times 4 who, by thelr afMdvity and unwearied purſuits, traced the 

the and feotſt.ps of the Grecian, both in learning, arts, and be. 

ernment. Athens furniſhed them with exemplary rules : and, be- 
ing naturally aſpiring, they ſhone forth in the luſtre and perfection 

Architecture, in the various noble ſtruftures and temples which 
they erected to the honour of their emperors, and the victorious 
evnqueſts they made 4 particularly in their triumphal arches, 
aquedudts, and baths, which were amazingly rich and elegant, 
Cirel or Circuſes j that of Maximus ge faid to have been large 
enough to contain two hundred and ſixty thouſand ſpeftators in 
their proper places, Carnealla cauſed divers parts of it to be di na- 
mented with palnt and gilding 4 and ＋ 1 lus ordered Its floor, 
on ſome occaſions, to be (trewed with gold and (ilver duſt, Co- 
lunins and vbelifks j thelr domi or capital houſes | forums j gates | 
palaces f porticos ; temples In great numbers 4 theatres and um- 

hitheatres ; of which the Coliſeum and theatre of Marcellus, 
Guilt by Auguſlus, are beautiful remains of Roman antiquity f alſo 
22. tombs and ſepul.hresz luck or groves, &e, &e, 
Rome, in its flouriſhing ſlate, under the Conſuls and Emperors, 
who were ſo much diſpoſed to building, at one time is ſaid to have 
in employ upwards of four hundred architects, . 

Pompey the Great is reported by 'T'acitus to have built the firlt 
oinphithonre at Rome] and Marcellus, happy in victory, together 
with a fine genius, brought from Greece that moſt beautiful and 
regular piece of Architecture, culled after his name. "The mognifi- 
cence of the Romans in their public buildings, many of which are 

et to be ſeen, and others traced by their veſliges, and which are 
requtntly viſited by admirers of the art, and our modern Architects, 
who are purſuing the fludy; are evident proofs, that the art of Ar- 
chitequre was in their full poſſeſſion for about two centuries, when 
it declined rapidly as the empire was overturned, after the 
battle of Actium, when the Goths prevailed, who naturally intro» 
duced their own ſlyle of building, which, being grafted to the 
Roman, produce a miſerable effect. We ſee many inſtances of 
that clumſy barbarity in various publications, particularly in the 
views of Venice. 

SECT. VI. Oxim or run OnDens, 

The Greeks were the inventors of three of the five orders of Ar- 
chitecture. Anciently (ſays Vitruvius) they were more ignorant 
of the art of proportioning the various parts of a building z they 
uſed columns but they cut them at hazard, without rules, with- 
out principles, and without having any attention to the proportions 
which they ought to give them : they placed them likewiſe without 
any — to the other parts of the edifice, 

Ak r. I. Origin of the Doric Order, 

Dorve, fon of Helen and grandſon of Deucalion, having cauſed a 
temple to be built at Argos in honour of Juno, that edifice was 
found by chance to be conſtructed accoftling to the taſle and pro- 

rtions of the order which afterwards they called Doric. The 

rm of this building having appeared agreeable, they conformed 
wh — the conſtruction of ess which they aſterwards had 
to build, 

« About the ſame time, the Athenians ſent into Aſia a colony 
under the conduct of Jon, nephew of Dorus: this undertaking had 
very good ſucceſs, Ton ſeized on Carla, and there founded many 
cities : theſe new inhabitants thought to build temples. They 
propoſed for a model that of Juno at Argos; but, ignorant of the 
proportion which they ought to give to the columns, and in gene- 
ral to the whole edifice, they ſought for rules capable of regulating 
their operation, Theſe people wanted, in making their columns 
ſufficiently ſtrong to ſupport the whole edifice, to render them 
at the ſame time agreeable to the ſight, For this any tm they 
thought to have given it the ſame proportion that they found be- 
tween the foot of a man and the reſt of his body, According to 
their ideas, the foot made u ſixth part of the human height; in 
conſequence, they — at firlt to a Doric column, taking in its 
chapiter, ſix of its diameters; that is to ſay, they made it ſix times 
as high as it was thick: afterwards they added to it a ſeventh 


diameter, 
Art. II. Origin of the Jeanie Order, 

"This new order of Architecture was not long in giving birth to 
n ſecond, that 114 go beyond thelr firſt invention, 
The Ionians tried to throw till more — and elegance into 
their edifiees, They employed the ſame method which they had 
before put in practice ſor the compoſition of the Dorle order: but 
Inftead of taking for u model the body of u man, the Tonians were 
regulated by that of = woman. With a view to make the columns 
of this new order more gre and more pleaſing, they gave them 
eight times as much height ag they had diameter, They alſb made 
ehannelings all along the trunk to imitate the folds of the tobes of 


women the volites of the chaplter repreſented that 
halr which hung in curls on — ſide 2 ay The ts 


added, laſtly, to theſe columns a baſe, whieh was not in ue ty the 


Dorle order.“ According to V itruvius, theſs baſes were mad. ;.. 
the manner of twiſted cords, ns u kind of caſe for columns. '| * 
ofder of Architecture was called lonle, from the name of the per 10 
who had invented it, Sueh is the neeount given by View (us * 
the origin of Improvements in the 1 of column, 

Any, III. Origin of the Corinthian Order, 

The Corinthian order was not invented till long after the othe 
and is ſaid tu have taken its riſe from the follow hg accident. 1 
baſket had been ſet upon the ground, and covered with u fung, 
tile: there grew near it @ plant of acanthus of bears-breech, wa 
leaves ſhot up and covered the outer ſurface of the baſket 4 and . 
the ſtalks roſe up among them, they ſoon reached the tile which 
over-hung the edges of the baſket at the top 4 this ſtoppin the 
courſe upwards, they curled and twiſted themſelves into a king t 
volutes, In this ſituation a ſculptor, (Callimachus), ſay it; the 
twiſted part of the falk repreſented to him the volutes of the fon 
eapital, which, as they were here (maller, and more numerovs, ©. 

eared in a new formy he ſaw the beauty of raiſing them os 
eaves, and was (truck with the repreſentation of a noble ahh wh. 
eapital z which being afterwards put into execution, has bevy wi 
verſally admired, 
SECT, VII, Drctinngor THR ANTS AMONG THE Rowan 

How magnificent the Romans were in their temples and public 
buildings, 4e 25 to be ſeen in what remains of them, and which ae 
not only models for all modern Architects, but have never been fr 
paſſed or even «qualled to this day, ut though the art of Archi. 
teflure continued almoſt at Its higheſt piteh among the Roma: « (ve 
two centuries, It declined exceedingly as the empire began to (ail 
Tacitus relates, that after the buitle of Actlum, no men of genus 
appeared z and after the reign of Alexander Severus, a manner cf 
building altogether conſuſed and irregular was Introduced, Where n 
nothing of the true graces and majelty of the former was preſerved, 
When the empire was entirely over-run by the Gothe, the con- 

uerors naturally introduced their own method of building. Like 
the ancient Lgyptians, the Goths ſeem to have been more (ludions 
to amuno people with the greatneſs of their buildings than to pleaſe 
the eye with the regularity of their ſtructure, or the propriety cf 
their ornaments, Fl hey corrected themſelves, however, a lile by 
the models of the Roman edifices which they ſaw before then 
but theſo models themſelves were faulty; and the Goths being to- 
tally deſtitute of genius, neither architecture nor any other art 
could be Improved by them, Moſt writers who mention the an- 
cient buildings in this iſland, particularly the religious ones, not- 
withitanding the ſtriking difference in the ſtyles of their conſlrue- 
tion, claſs them all under the common denomination of Gothic; a 
general appellation by them applied to buildings not exactly con- 
formable to ſome one of the ſive- orders of Architecture, Our mo- 
dern antiquaries, more accurately, divide them into Saxon,——Nor- 
man, —and Saracenic, or that ſpecies vulgarly though injproperly 
called modern Gothic, 

SECT, VIII. Or rum Saxo, AND NonMAN STYLES, 

It has been maintained by ſome, that the Saxon churches, after 
they began to be built with ſtone, conſiſted only of upright walls, 
without pillars or arches, the conſtruction of which it is alledged 
— were entirely ignorant of, But this opinion is not only con- 
tradicted by the teſtimony of ſeveral cotemporary or very ancient 
writers, who expre(s]y mention them both, but alſo by the remains 
of ſome edifices univerſally allowed to be of Saxon workmanthip, 
one of them the ancient conventual church at Ely, Indeed, it is 
highly improbable that the Saxons could be ignorant of fo uſeful a 
contrivance as the arch, Many of them, built by the Romans, 
they muſt have had before their eyes: ſome of which have reached 
our days ; two particularly are now remaining in Canterbury only; 
one in the call le- yard, the other at Riding-gate. And it is not ia 
be believed, that once knowing them and their convenience, they 
would neglect to make uſe of them or having uſed, would relin- 
— them. Beſides, as it appears from undoubted authorities 

ey procured workmen from the Continent to conſſruct their ca- 
pital buildings „ according to the Roman manner,” this alone 
would be ſuficient to confute that ill- grounded opinion and at 
the ſame time proves, that what we commonly call | is in te · 
= Roman Architecture. | 

his was the ſtyle of building practiſed all over Europe and it 
continued to be uſed by the Normang, after their arrival here, till 
the introduction of what is called the modern Gothic, which was 
not till about the end of the reign of Henry II. ſo that there ſcems 
to be little or no grounds for a diſtinction between the Saxon 200 
Norman Architecture, Indeed, It is ſaid, the buildings of the latter 
were of larger dimenſions both in height and area; and they were 
eonſtructed with a ſtone brought from Caen in pare mom of which 
thelr workmen were peculiarly fond : but this was ſimply an alter- 
ation in the ſenle und materials, and not in the manner of the build- 


ing. The ancient parts of moſt of our cathedrals are of this cut 


orman work. — The charaCteriſtie marks of this ſtyle are th 
The walls are very thick, generally without buttreſſes ] the arches, 
both within and without, as well as thoſe over the doors and win- 
dows, ſemicireular, and ſupported by very ſolid, or rather elum(y, 
columns, with a kind of regular vaſe and. capital 1 In ſhorty pow 
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conſtitute the Ariking ſeatures of this method of 
wheat 4% J ee tho — of thoſe days ſomet i mos 
- i (rom this rule; their eupitaly wore adorned With carvings 
4 „ and even animals ; and thelr maſſi ve columns decorated 
2 tal half columns united to them, and their ſurfaces orna- 
5 ied with ſpirals, ſquares, lone nge net work, and other hgures, 
— engraved ur in relievo, Various Inſtances of theſe may be 
2 in the eathedral of Canterbury particularly the under: croft, 
the monaſtery at Lindis-farn or Hol Iſland, the cathedral at Dur- 
ham, and the rulned. choly at Orford in Suffolk, 
SECT. IX, Oy rum Mona CorhHic of BArAcint Ar yt. 
To what country or people the modern Gothic, of the ſtyle of 


| its origin, ſeems by 10 

building with pointed arches ſo called, owes 2 
({sfadtbrily determined, Some have imagined it may poſ- 
. 1 the early Nor- 


taken its riſe from thoſe arcades we ſee 
— * buildings of walls, Where the wide ſemlelrcular 


arches croſs und interſect each other, and form at their interſection 


(harp-pointed arch. But it is more generally conjec« 
— , — extraction, and to have been introduced into 
Lurope by ſome perſons returning from the Cruſades in the Holy 
Land, dir Chriſtopher Wren was of that 1 and it has been 
ſubſcribed to by moſt writers who have treated on this ſubject, 

'The marks which con[litute the character of Gothic, or Sarg» 
eenical Architecture, are ite numerous and prominent buttreſſes, its 
lofty (pires and pinnacles, its large and ramified windows, Its or- 
namontal niches or canopies, its ſculptured ſulnts, the delicate lace» 
work of Its fretted roofs, and the profuſion of ornaments laviſhed 
indi(eriminately over the whole buildings but Its peculiar diſtin» 
guiſhing char teriſtics are, the (mall. cluſtered pillars and pointed 
arches formed by the ſegments of two interſea ing efreles f which 
arches, though laſt brought into uſe, are evidently of more _— 
and obvious conſtruftion than the ſomicircular ones; two flat 
ſtones, with their tops inclined to each other and touching, form 
its rudimentsy a number of bows ſtuck into the ground _"_ 
each other, and tied together at the top, in order to form u bower, 
exactly deſcribe it: whereas « ſemicircular arch appears the reſult 
of deeper contrivance, as conſiſting of more parts; and it ſeems leſs 

le that chance, trom whence all theſe inventions were firſt 
derived, ſhould throw ſeveral wedge-like ſtones between two ſet 
perpendicular ſo as _—_— to fit and fill up the interval, 
iſhop Ww burton, in his notes on Pope's Epiſtles, in the oc» 
tavo edition, has the following ingenious obſervations on this ſub- 
Our Gothic anceſtors had juſter and manlier notions of 
magnificence, on Greek and Roman ideas, than theſe mimics of 
talte, who profeſs to ſtudy only claſſic elegance; and becauſe the 
thing does honour to the genius of thoſe barbarians, | ſhall endeg- 
your to explain it, All our ancient churches are called without 
diſtinction Gothic, but erruneouſly, 'They are of two ſorts j the 
one built in the Saxon times, the other in the Norman, Several 


cathedral and collegiate churches of the firſt ſort are yet remaining, . 


either in whole or in part z of which this was the original, When 
the Saxon kings became Chriſtians, their piety (which was the 
piety of the * conſiſted chiefly in building churches at home, 
and performing p\ — abroa on pans to the Holy Land; 
and theſe ſpiritual exerciſes aſſiſted and ſupported one another; for 
the molt venerable as well as moſt elegant models of religious edi. 
fices were then in Paleſtine, From theſe the Saxon builders took 
the whole of their ideas, as may be ſeen by comparing the drawings 
which travellers have given us of the churches yet ſtanding in that 
country, wich the Saxon remains of what we find at home; and 
particularly in that ſameneſs of flyle in the latter religious edifices 
of the knights temporals ( 1 built upon the model of the 
church of the Holy Sepulchre at Jeruſalem), with the earlier re- 
mains of our Saxon edifices, Now the architecture of the Holy 
Land was Grecian, but greatly fallen from its ancient elegance, 
Our Saxon performance was indeed a bad copy of it, and as much 
inferior to the works of St. Helene and Juſtinian, as theirs were to 
the Grecian models they had followed: yet (till the ſootſleps of un- 
cient art appeared in the circular arches, the entire columns, the 
diviſion of the entablature into a ſort of architrave, frine, and cor- 
niche, and a ſolidity guy diffuſed over the whole maſs. "This, 
by way of diſlinction, 1 would call the Saxon Architecture. But 
vur Norman works had a very different original, When the Goths 
had conquered Spain, and the genial warmth of the climate, and 
the religion of the old inhabitants had ripened their wits and in- 
flamed their miſtaken piety, both kept in exerciſe by tue neighbour- 
hood of the Saracens, through emulation of their ſervice, and aver- 
ſion to their ſuperſtition, they ſtruQ out a new ſpecies of Architec= 
ture, unknown to Greece — Rome, upon original principles, and 
ieas much nobler than what had given birth even to claſſical mag» 
hificence, Far this northern people having been accuſtomed, dur- 
ing tae gloom of paganiſm, to worſhip the deity in groves (a prac- 
tice common to all nations) ; when their new religion required 
covered edifices, they ingeniouſly projected to make them reſemble 
groves, as nearly as the diſtance of Arehitecture would permit; at 
once indulging their old prejudices, and providing for their preſent 
nveniences, by « covl receptacle in « _ elimatez and with 
what ſkill and ſu@teſs they executed the project by the afiſtance of 
baracen arehitefts, wholh exotic ſtyle of building very luckily 
ſuited na my 1 appears from hence, that no attentive obſerver 
ever viewed u regular avenue of well grown trees intermixing 
b 


thelr branches overhead, but prefontly put him in mind of the long 
viſto through the Gothic cathedral | or even entered one of the 
larger and more elegant edifices of this kind, but It preſented to 
his Imagination an avenue of trees 4 and this alone ls What can be 
truly called the Gothle ſtyle of building. Under this Idea of ſu 
extraordinary a ſpecies of Architecture, all the Irregular tranſyreſ« 
ſions again(t art, all the monſtruus offences. againſt nature, dſlap- 
pear 4 every thing has its reaſon, every thing le in order, and an hat» 
monlous whole ariſes from the (tudious application of means pro- 
per and proportionate ty the end, For could the arches be others 
wiſe than pointed, when the workmen were to imitate that eurve 
which branches of two oppolite trees make by their inſertion with 
one another ? of could the columns be otherwiſe than ft into diſe 
tintt ſhafts, when they were to repreſent the (lems of a clump of 
trees growing cloſe together? On the ſame principles they formed 
the ſpreading ramilication of the ſtone-work in the windows, and 
the ſtained glaſs in the interſtices; the one to repreſent the 
branches, and the other the leaves of an openin grove, and both 
concurred to preſerve that gloomy light which inp ros religlous ro- 
verence and dread, Laſtly, we ſee the reaſon of thelr ſtudied aver - 
ſion to apparent ſolidity In theſe ſtupendous maſles, Jeemed (o ab+ 
ſurd by men accuſtomed to the apparent as well as real ſtrength of 
Grecian architecture. Had |t been only a wanton exerciſe of the 
artiſt's (kill, to ſhew he could give real frength without the ap- 
pearance of any, we might Indeed admire his ſuperior ſelence, but 
we muſt needs condemm his I judgment. But when one conſiders, 
that this ſurpriſing lightneſs was neceſſary to complete the execus 
tion of his Idea of a (ylyan place of worſhip, one cannot ſufficiently 
admire the Ingenuity of the contrivance, "This too will account 
lor tho cuntrilry qualities in what I call the Saxon Architecture, 
Thels artifts copied, us has been (aid, from the churches in the 
Holy Lund, WII were built on the models of the Grecian Archl- 
tocture, but corrupted by prevailing barbariſin gz and (ti!] (arther de- 
praved by a religious ih. The firit places of Chriſtian worſhip 
were ſepulchres and (ubtert neous caverns, low and heavy from 
neceſſity, When Chriſtianity became the religion of the ſtate, 
and ſumptuous temples begun to be erected, they yet, in regard to 
the firſt pious ages, preſer ve the maſſive (tyle, made ſtill more vo- 
nerable b the church of he Holy Sepulchre z where this ſtyle 
was, on a double account, allowed and aggravated,” 

SECT, X. Rien AND ProGRKss of ARCHITECTURE IN 

Bara. 

In Britain, before the Roman invaſion, the natives appear to 
have had no better lodgings than thickets, dens, and caves. Some 
of theſe caves, which were their winter- habitations, and places of 
retreat in time of war, were formed and rendered ſecure and warm 
by art, like thoſe of the ancient Germans, which are thus deſcribed 
by Tacitus: They are uſed to dig deep caves in the ground and 
cover them with earth, where they lay up their proviſions, and 
dwell in winter for the ſake of warmth, Into thoſe they retire 
alſo from their encmies, who plunder the open country, but cannot 
diſcover theſe ſubterranean receſſes,” Some of the ſubterraneous, 
or carth-houſes, as they are called, are ſtill remaining in the weſt= 
ern Iſles of Scotland and in Cornwall, The ſummer habitations 
of the moſt ancient Britons were very flight; and, like thoſe of 
the Finnians, conſiſted only of a ſew ſtakes driven into the ground, 
interwoven with wattles, and covered over with the boughs of trees, 

When Julius C:efar invaded Britain, the inhabitants of Cantium 
(Kent), and of ſome other parts in the ſouth, had learned to build 
houſes a little more ſubſtantial and convenient. 4 "The count 
(ſays Ceſar) abounis in houſes, which very much reſemble tho 
of Gaul.“ The firſt ſtep towards this improvement ſeems to 
have been that of daubing the wattled walls of their houſes with 
clay, to fill up the chinks, and make them warmer, The Ger- 
mans uſed for this purpoſe a kind of pure reſplendent earth of dif- 
ferent colours, which had un appearance of painting at a diſtance;“ 
but the Gauls and Britons choſe rather to white-waſh the clay after 
it was dry with chalk, Inſtead of the boughs of trees, the 
thatched theſe houſes with ſiraw, as a much better ſecurity again 
the weather. They next proceeded to form the walls of large 
beams of wood, inſtead of ſtakes and wattles, This ſeems to have 
been the mode of building in Britain, when it was firſt invaded by 
the Romans, 4 The Britons (ſays Diodorus Siculus, who was e- 
temporary with Ceſar) dwelt in wretched cottages, which are 
conſtructed of wood, and covered with ſtraw.” Theſe wooden 
houſes of the ancient Gauls and Britons were not ſquare but elreu- 
lar, with high tapering roofs, at the top or center of which was an 
aperture for the admiſffion of light and emiſſion of ſmoke. Thoſe 

Gaul are thus deſcribed by Strabo: „ They build their houſes 
of wood, in the form of a eircle, with lofty tapering roofs.” The 
foundations of ſome of the moſt magnificent of theſe circular houſes 
were of ſtone, of which there are ſome x wh ny (till — in 
Angleſey and other places. Tt was probably In Imitation of theſe 
wooden houſes, that the moſt ancient (lone ediflees, of which there 
are till ſome remains in the weltern iNands of Seotland, were built 
circular, and have a large aperture at the oy, 

When the Britons were invaded „— omans, they had no- 
thing among them anſwering to our Ideas of a eity of ton, eon - 
fiſting of « great number of contiguous houſes, diſpoſed Into regu« 
lat ſireets, Janes, and courts, Their dwellings, like thoſe of 


ancient Germans, were nate, 
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fituated on the brink of ſome rivulet for the ſake of water, and on 
the ſkirt of ſome wood or foreſt for the conveniency of hunting and 
| paſture for their catile, As theſe inviting circumſtances were 
more conſpicuous in ſome parts of the country than others, the 
princes and chiefs made choice of theſe places for their reſidence z 
and a number of their friends and followers, for various reaſons, 
built their houſes as near to them as they could with conveniency. 
This naturally produced an ancient Britiſh town, which is de- 
ſeribed by Czar and Strabo in the following manner: From 
the Caſſi he learnt that the town of Caſſivelaun was at no great 
diſtance; a place defended by woods and marſhes, in which very 
reat numbers of men and cattle were collected. For what the 
ritons call a town, is a tract of woody country, ſurrounded by a 
- mound and ditch, for the ſecurity of themſelves and their cattle 
ainſt the incurſions of their enemies.” © The foreſts of the 
Britons are their cities ; for when they have encloſed a very large 
Circuit with felled trees, they build with it houſes for themſelves 
and hovels for their cattle. Theſe buildings are very fl:ght, and 
not deſigned for long duration.” The palaces of the Britiſh 
| princes were probably built of the ſame materials, and on the ſame 
lan, with the houſes of their ſubjects, and differed from them only 
in ſolidity and magnitude. 

Though the communication between this iſland and the conti- 

nent was more free and open after the firſt Roman invaſion than it 
had been before, and ſome of the Britiſh princes and chieftains even 
viſited Rome, then in its greateſt:glory; it doth not appear that 
the people of Britain made any conſiderable improvements in their 
manner of building for at leaſt a hundred years after that invaſion. 
For when the renowned Caractacus was carried priſoner to Rome, 
A. D. 52, and obſerved the beauty and magnificence of the build- 
ings in that proud metropolis of the world, he is ſaid to have ex- 
preſſed great ſurprize, * That the Romans, who had ſuch magni- 
ficent palaces of their own, ſhould envy the wretched cabbins of 
the Britons.” 
It muſt appear very ſurprizing that the ancient Britons, when 
they were ſo ignorant of Architecture, were capable of erecting (if 
indeed it was erected by them) ſo ſtupendous a fabric as that of 
Stonehenge on Saliſbury plain. A frabric which hath been the 
admiration of all ſucceeding ages, and hath outlaſted all the ſolid 
and noble ſtructures which were erected by the Romans in this 
iſland. See the article CaRnNnepDt. 

Of another very extraordinary ſpecies of building ſeveral re- 
mains are found ih the Highlands of Scotland. They conſiſt of 
tuin*z the walls of which, inſtead of being cemented with lime of 
ſome other ſimilar ſubſtance, or of being raiſed with dry ſtones, (as 
was the mehod beft re cement came into uſe), are deſcribed as have 
ing been vitrefied, of the ſtones run and compacted together by 
the force of fire, Concerning the origin, uſe, & c. of theſe build= 
ings, different opinions have been formed and even the reality 
of them vs works of contrivance has been called in queſtion, 

But for whatever purpoſes, of by whatever means, the above and 
ether ſimilar Hructufes of a pecullar nature Were erected, we have 
fufielent evidence that the people of Nritain, before they were ſub- 
dued and Inftruced by the Renans, had but a rude knowledge of 
Architecture, and were very meanly lodged, As ſoon, however, 
as the Romans began to form ſettlements and plant evlonies In this 
ifland, a (udden and (urprifing change enſued in the (ate of arch(» 
tecture, For that wonderful people were as Induſtrious as they 
were brave, end made haſſe to adorn every country that they con» 

vered, "The firſt Roman colony was planted at Camelodunum, 

„D. so und when it was deſtroyed by the Britons in their 

reat revolt under Boadicia, only eleven years after, it appears to 
— been u large and well- built town, adorned with ſtatues, tem- 
ples, theatres, und other public edifices, ; 

'The Romans not only built a prodigious number of ſulid, con- 
venient, and magnificent ſtruttures for their own accommodatzon, 
but they exhorted, encouraged, and inſtructed the Britons to imi- 
tate their example, "This was one of the arts which Agricola, the 
moſt excellent of the Roman governors, employcd to civilize the 
Britons, and reconcile them to the Roman government, 4 The 
following winter, (ſays Tacitus) was ſpent by Agricola in very 
ſalutary meaſures, That the Britons, who led a roaming and un- 
ſettled life, and were eaſily inſtigated to war, might contract a love 
to peace and tranquillity, by bein accuſtomed to a more pleaſant 
way of living, he exhorted and ſted them to build houſes, tem- 
ples, courts, and market-places, By praiſing the diligent, and 
reproaching the indolent, he excited fo great an emulation among 
the Britons, that after they had erected all thoſe neceſſary edifices 
in their towns, they proceeded to build others merely for ornament 
and plcaſure, as porticoes, galleries, baths, banqucting-houſes, 
&c.” From this time, which was A. D. 80, to the middle of the 
fourth century, Architecture, and all the arts immediately conneQed 
with it greatly flouriſhed in this iſland; and the ſame taſte for 
erecting ſolid, convenient, and beautiful buildings, which had long 
-prevailed in Italy, was introduced into Britain, Every Roman 
colony and free city (of which there was a great number in this 
country) was a little Rome encompaſſed with ſtrong walls, adorned 
with temples, palaces, courts, halls, bafiliſks, baths, markets, aque- 
ducts, and many other fine buildings, both for uſe and ornament, 
The country every where abounded- with well-built villages, 
towns, forts, and ſtations z and the whole was defended by that 


. * which, (ſays Eumenius) very much «bounded with the belt g.. 


high and ſtrong wall, with its many towers and ca 

reached from the mouth of the river Tine on the caſt g which 
way Firth on the well. This {pirit of building, which wy . . 
duced and encouraged by the Romans, fa much improved the af g 
and encreaſed the number of the Britiſh builders, that in (he rew 
century this iſland was famous for the great number and excel T 
of its architects and artificers. When the emperor — 
father of Conſtantine the Great, rebuilt the eity of Autun in Gaul 
A. D. 296, he was chiefly furniſhed with workmen from Br; 


aul, 
tain 


tificers,” 

Not very long after this period, Architecture, and al 
— with |. began to — very ſenſibly in deln, 0. in 
all the provinces of the weſtern empire. This was partly oj t 
to the building of Conſtantinople, which drew many of the — 
famous architects and other artificers into the eaſt, and parti 
the irruptions and depredations of the bar barous nations. tag 

The final departure of the Romans was followed by the almoſt 
total deſtruction of Architecture in this iſland. For the uh; 
and unwarlike people whom they left behind, havin neither 12 
nor courage to defend the numerous towns, forts, and cities wh; h 
they noſſeled, they were ſeized by their ferocious invader 
who firſt plundered, and then deſtroyed them, By this — 
the many noble ſtructures with which Provincial Brita 
had been adorned by the art and induſtry of the Romane — 
ruined or defaced in a very little time; and the unſortunate Britons 
were quite incapable of repairing them, or of building others is 
their room. That long ſucceſſion of miſeries in which the mn 
involved by the Scots, Picts, and Saxons, deprived them of the 
many uſeful arts which they had learned from their former maſters 
and lodged them once more in foreſts, dens, and caves, like their 
ſavage anceſtors, The moſt wanton and extenſive devaſtations 
were thoſe committed by the Anglo Saxons; among whon it 
feems to have been a maxim to deſtroy all the towns and caſtles 
which they took from their enemies, inſtead of preſerving them 
for their own uſe, 

It cannot be ſuppoſed, that a people who wahtonly demoliſhed 
ſo many beautiful and uſeful ſtructures had any taſte for the arts by 
which they had been erected. The truth is that the Anglo Saxons 
at their arrival in this iſland were almoſt totally ignorant of theſe 
arts; and like all the other nations of Germany, had been accy/. 
tomed to live in wretched hovels, built of of earth, and co- 
vered with ſtraw or the branches of trees: nor did they much im- 
prove in the knowledge of Architecture ſor 200 years aſter their 
arrival, [Juring that period, maſonry was quite unknown and 
unpractiſed in this iſland ; and the walls, even of cathedral churchee 
wete built of wwod, * There Was a times (ſays Venerable Bede] 
when there was not a ſtone church in all the land; but the ol. 
tom was to build them all of word. Finany the ſecond iſhop of 
Lindisfarne, or Holy Iflind, built a church in that Island A. I. 
652, for a cathedral which yet was not of (tone, but of wrod, and 
covered with reeds j and fo it continue til] þadbert, the ſuecellvr 
of $t, Cuthbert, and ſeventh . of Lindi«farney took away the 
rect, and covered It all over both rout and walls, with (heets if 
lead,” The firſt cathedral of York was bullt of the (ame mate» 
rlals 4 and u church of ſhone was eſteemed a kind of prodigy (n 
thoſe times that merited a place In hiltory, 4 Paulinus the frlt 
biſhop of York, built a church of ſtone In the elty of Lineoln, 
whoſe walls (ſys Bede) are (1.11 Qanding, though the roof Je fallen 
down | and ſome healing miracles are wrought in every year, for 
the benefit of thoſe who have the faith to ſeek them.“ 

"There does not ſeem to have been ſo much as one church of 
ſtone, nor any artiſts who could build one, in all Scotland; at the 
beginning of the eighth century, For Nuitan, king of the Pids, 
in his tamous letter to Ceoltred, abbot of Weremouth, A. . 910, 
earneſtly entreats him to ſend him ſome maſons to build a church 
of ſtone in his kingdom, in imitation of the Romans ; which be 
promiſes to dedicate to the honour of the apoſtle Peter, to whom 
the abbey of Weremouth was dedicated : and we are told by Bede, 
who was then living in that abbey, that the reverend abbot 
Tay nw granted this pious requeſt, and ſent maſons according to 

is deſire, 

Maſonry was reſtored, and ſome other arts connected with it 
introduced into England, towards the end of the ſeventh century, 
by two clergymen who were great travellers, and had often viſited 

ome, where they had acquired ſome taſte for theſe arts. Theſe 
were the famous \Vilfred, biſhop of York, and afterwards of Hex- 
ham, and Benedict Biſcop, founder of the abbey of Weremouth. 
Wilfred, who was one of the moſt ingenious, active, and magni- 
ficent prelates of the ſeventh century, was a great builder, and 
erected ſeveral ſtructures at York, — and Hexham, which 
were the admiration of the age in which he flouriſhed, The ca- 
thedral of Hexham, which was one of theſe ſtructures, is thus de- 
ſcribed by his biographer : „ Having obtained a piece of 
at Hexham from Queen Etheldreda, de there ſounded a — mag - 
nificent church, which he dedicated to the bleſſed apoſtle, St. An- 
drew. As the plan of this ſacred ſtructure ſeems to have been in- 
ſpired by the ſpirit of God, it wouldrequire a genius much ſuperior 
to mine to deſcribe it properly. How large and ſtrong were the 
ſubterraneous buildings, conſtrued of the fineſt poliſhed ſtones | 
how magnificent the ſuperſtructure, with its lofty roof ſupported 
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'Nars, Its long and high walls, its ſublime towers, and 
mo one in one — there is no church on this ſide of the 
Alps ſo great and beautiful, ; 

pie admired edifice, of which ſome veſtiges are ſtill remaining, 
was built by maſons and other artificers brought from Rome by 
the munificence of its generous founder, Benedict Biſcop was 
the coemporary and companion of Wilfred in ſome of his journeys 
al had the ſame taſte for the arts. He made no fewer than ſix 
journeys to Rome, chiefly with a view of collecting books, pie- 
ſtatues, and other curiolities, and of perſuading artificers of 
various kinds to come from Italy and France and ſettle in England. 
Having obtained a grant of a conſiderable eſtare from Egfrid, king 
of Northumberland, near the mouth of the river Were, he there 
founded a monaſtery A. D. 674. © About a year after the foun- 
dxtions of this monarchy were laid, Benedict eroſſ. d the fea into 
France, where he collected a number of Maſons, and brought 
them over with him, in order to build the church of his monaſ- 
tery of ſtone, aſter the Roman manner, of which he was a great 
or have to the apoſtle Peter, to whom he deſigned to dedicate 
his church, made him urge theſe workmen to labour fo hard, that 
maſs was celebrated in it about a year after it was founded. When 
the work was far advanced, he ſent agen:s into France to procure 
if poſſible ſome glaſs makers, a kind of artificers quite unknown 
in England, and to * them over to glaze the windows of his 
church and monaſtery. I heſe agents were ſucceſsful, and brought 
ſeveral glaſs-makers with them ; who not only performed the 
work required by Benedict, but inſtructed the Engliſh in the 
art of making glaſs for windows, lamps, drinking-veſſels, and 

er uſes. 

— though theſe arts of building edifices of ſtone, with windows 
of glals, and other ornaments, were thus introduced by theſe two 
1 in the latter part of the ſeventh century, they do not ſeem 
to have flouriſhed much for ſeveral centurics. It appears from 
many incidental hints in our ancient hiſtorians, that ſtone buildings 
were ſtill very rare in the eighth and ninth ages ; and that when any 
ſuch buildings were eretted, they were the objects of much admi- 
ration, Wen Alfed the Great, towards the end of the ninth 
century, formed the deſign of rebuilding his ruined cities, churches 
and m-naſteries, and of adorning his dominions with more magni- 
ficent ſtructures, he was obli — to bring many of his artificers 
from foreign countries. „ Of theſe (as we are told by his friend 
and compan:un Allerius) he had an almoſt innumerable multitude, 
collected from different nations z many of them the moſt excellent 
in their ſeveral arts.“ 

In the other parts of this iſland ArchiteQure was, as might na- 
turally be imagined, In a stil lets flouriſhing ſtate, It appears in- 
leed to have been almoſt entitely loſt among the poſterity of the 
ancient Britons after they retired tu the mountains of Wales, "The 
chief palace of the kings of Wales, where the nobility and Wiſe 
men allembled for making laws, was called the white palace, be- 
teauſe the walls of It were woven with White wands z Which had 
the bark peeled off, Hy the laws of Wales, whoever burnt of do- 
(hoyed the king's hall of palace was obliged ta pay one pound and 
eighty-penee, beſides one hundred and t Wenty-pence for cach of 
the adac ent buildings, which were eight in number ( vin, the der- 

mito! h the kitchen, the ehapel, the granary, the bake-houſe, the 
llure-houſe, the liable, and the dog«houſe, From henee It appears, 
that a royal relldence In Wales, with all Its offices, when theſe 
laws were made, was valued at five pounds and 2322 of the 
money of that age, equal in quantity of (ilver ta Hxteen pounds of 
bur money, and in efficacy to one hundred and (ixty, "This is cer» 
tainly a ſufficient proof of the meanneſs of thoſe buildings which 
were only of wood, Even the caſtles in Wales, in this period, 
that were built for the (<curity of the country, appear to have been 
conſtructed of the ſame — for the laws required the king's 
— to come to the building of theſe caſtles with no other tools 
ut an axe. 

The arts of building do not ſeem to have been much better un- 
derltood by the Scots and Picts than by the ancient Britons in the 
lurmer part of this period. When Finan, the ſecond bilhop of 
Lindisfarne, built a church of wood in that INand A. D. 652, he is 
laid to have done it more Scotorum, aſter the manner of his coun- 
i men the Scots j and it hath been already obſerved, that Naitan 
png of the Pits was obliged to bring maſons from Northumber- 
land when he reſolved to build a church of ſtone in his dominions 
A. D. 710. Aſter this laſt period, it is probable that the /icts, and 
pegs the Scots, to learn and practiſe the art of maſonry ; 

cauſe there are ſtill ſome ſtone buildings of a very ſingular con- 
ſtruction, and great antiquity, to be ſeen in Scotland, Theſe 
buildings are all circular; though of two kinds ſo different from 
each other, that they ſeem to be the works of different ages and of 

erent nations. 

The largeſt of theſe ſtructures are in a very extraordinary taſte 
of Architecture; and are thus deſcribed by a modern antiquary, 
wo viewed them with no little attention. Having arrived at 
de barrack of Glenelg, I was conducted to the remains of thoſe 
ſlupendous fabrics, ſeated about two miles from thence, in a valley 
called Glenbeg, in which four of them anciently ſtood, Two of 
theſe are now almoſt quite demoliſhed, the third is half fallen 
down, the fourth is almoſt entire, The firſt I met with lies to- 
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tures, 


wards the north ſide of the valley, and is called Caſtle Chalami 
or Malcom's Caſtle, It ſtands upon a conſiderable eminence, — 
affords us a fine proſpect of the iſland of ſky, and a good part of the 
ſea-coaſt, The foundation of this only appears: as alſo of that 
other, on the eaſt end of the valley, called Caſtle Chonel. About 
a quarter of a mile further, upon the bank of a rivulet which 

through the middle of the glen, ſtands the third fabric, called Caſtle 
Tellve. I found it compoſed of ſtones without cement; not laid 
in regular courſes, after the manner of clegant buildings, but rudely 
and without order, Thoſe toward the bale were pretty large, but 
aſcending higher, they were thin and flat, ſome of them ſcarce ex- 
cceding the thickneſs of an ordinary brick. I was ſurprized to 
find no windows on the outſide, nor any manner of entrance into 
the fabric, except a hole towards the weſt, at the baſe, ſo verylow 
and narrow, that I was forced to creep in upon hands and knees, 
and found that it carried me gown four or five ſteps below the ſur- 
face of the ground. When I was got within, I was environed 
betwixt two walls, having þ cavity or void ſpace which led me 
round the whole building. Oppoſite to the little entry on the out- 
ſide was a pretty large in the ſecond or inner wall, which led 
me into the area or inne court, When I was there, I perceived 
that one half of the building was fallen down, and thereby had the 
opportunity of ſeeing a complete ſection. The two walls join 


together at the top, round about, and have formed a large void 


ſpace or area in the middle, 

This art received very great improvements in the 12th century; 
which indeed may be called the age of Architecture; when tha 
rage for building was more violent in England than at any other 
time. The great and yay improvements that were made in 
the fabrics of houſes and churches in the firſt years of this century, 
are thus deſcribed by a cotemporary writer.“ The new cathe- 
drals and innumerable churches that were built in all parts, toge- 
ther with the many magnificent cloiſters and monaſteries, and 
other apartments of monks, that were then erected, aftord a ſuſſi- 
cient proof of the great felicity of England in the reign of Henry I, 
The religious of every order, enjoying peace and proſperity, diſ- 
played the moſt aſloniſhing ardour in every thing that might in- 
creaſe the ſplendor of divine worſhip. The fervent zeal of the 
faithful prompted them to pull down houſes and churches every 
where, and rebuild them in a better manner. By this means the 
ancient edifices that had been raiſed in the days of Edgar, Edward, 
and other Chriſtian kings, were demoliſhed, and others of greater 
magnitude and mag nificence, and of more elegant workmanſhip, 
were erefled in their toom, to the glory of God,” 

As the prodigious power of teligious ral, whatever turn it 
happens to take, when it is thoroughly heated, is well known, it 
may not be [Improper to give one example of the arts employed by 
the clergy and monks of this period, to inflame the plous ardour of 
the kings, nobles, and 1 for building and adorning churches: 
When Joftted Abbot of Croyland refolved to rebufld the ehureh of 
his monallery In @ moſt magnificent manner, A. D, 1166, he ob- 
talned from the Archbiſhops of Canterbury and Vork, a bull dif 
penſiig with the third part of all penances tor (In to thuſe who con- 
tributed any thing towards the building of that ehureh, This 
bull was directed not only to the king and people of England, but 
to the kings of France and Seotland, and to all ether kings, earls, 
barons, archbiſhops, biſhops, abbuts, priorsy reCturs, __ 
and clerks, and ta all true believers in Chriſt, rich and poor, in all 
Chrittian kingdoms, lo make the beſt uſe of this bull, he feng 
two of his moſt eloquent monks to proclaim it over all France and 
Flanders, two other monks into Scotland, two into Denmark and 
Norway, two into Wales, Cornwall, and Ireland, and others Into 
different parts of England, « By this means (lays the hiſtorian) 
the wonderful benefits granted to all the contributors to the build- 
ing of this church were publiſhed to the very ends of the earth; and 
great heaps of treaſure and maſſes of yellow metal flowed in from 
all countries upon the venerable Abbot Joffred, and encouraged 
him to lay the foundations of his church,” Having ſpent about 
four years in collecting mountains of different kinds of marble from 
quarries both at home and abroad, together with great quantities 
of lime, iron, braſs, and other materials for building, he fixed a day 
for the great ceremony of laying the foundation, which he con- 
trived to make a very effectual mean of raiſing the ſuperſtructure : 
For on the long - expected day, the feaſt of the Holy Virgins Feli- 
citas and Perpetua, an immenſe multitude of earls, barons, and 
knights, with their ladies and families, of abbots, priors, monks, 
nuns, clerks, and perſons of all ranks, arrived at Croyland to affiſt 
at this ceremony. The pious Abbot Joffred began by ſaying cer- 
tain prayers, and ſhedding a flood of tears on the foun tion. Then 
each of the earls, barons, ie; with their ladies, ſons, and 
daughters, the abbots, clerks, and others, laid a ſtone, and upon it 
depoſited a ſum of money, a grant of lands, tithes, or patronages, or 
a promiſe of ſtone, lime, wood, labour, or carriages, for building 
the church, | 

Aſter this the abbot entertained the whole company, — 
to 5200 perſons, at dinner. To this entertainment they were 
entitled; for the money, and grants of different kinds, which they 
had depoſited on the ſoundation-ſtones, were alone ſufficient to 
have raiſed a very noble fabric. By ſuch arts as theſe the clergy 


inſpired kings, nobles, and e of all ranks, with fo ardent a (pi - 
rit * theſe pious works, that in the _ of this period _ 
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uh the faered edifice in eng an wes rebuilt and many hundreds 
vt BBW ches of Freun the achten, Not Was this (pirit con 
tinged bw England, BUY prevailed af meh iy Bentland in pen 
19 (1s enten Bd Fiche Ring David Kanes befides several £4: 
theilfals and eher enueehet, fast „e fewer than thirteen eßheys 
and privfics ue of which were very waunificent Rryctures, 
he fagred Architetture of the Anzla Normans in the beginning 
at this pe d dich nat difler aneh in its fiyle and manner tram 
that of te Angla-Saxans; their churches heing in general plaity 
luw, {ireng, and dark 4 the arches both of the doors and windows 
ſemicirculary, with few or no ornaments, By degrees, through 
much practice, our Architects, who were all monks or clergymen, 
improved in their taſte and (kill, and ventui ed to form plans of more 
noble, light, and clevated ſtructures, with a great variety of orna- 
ments z which led to that bold magnificent ſtyle of building, com- 
monly, though perhaps not very properly, called the later Gothic, 
It is not improbable that our monkiſh Architects were aſſiſted in 
attaining this ſtyle of buildings 1 models ſrom foreign countries, 
or by initructions from ſuch of their own number, as had viſited 
Italy, France, Spain, or the Eaſt, But the origin of this ſtyle of 
Arcaitecture has been already conſidered, and the characters by 
wich it is diſtingu-ſhed from the ancient Gothic have alſo been 
deſeribed: Its firſt appeorance in England was towards the latter 
end of the reign of King Henry II, But it was not at once tho- 
roughly adopted ; ſome ihort ſolid columns and ſemieireular arches 
being retained and mixed with the pointed ones; as for example, 
in the weſt end ot the old "Temple Church and at York, were under 
the choir there remains much of the ancient work, the arches of 
which are but juſt pointed and riſe on ſhort round pillars. The 


Temple Church of London is of ancient foundation, ſome have de- 


livered that Dunwallo Molmutius, a king here in Britain, about 
the year of the world 5748, anno domini 34, built here a temple, to 
which, as to ſome other places, he aſſigned ſanctuary privileges 
and that he was there buried, with ſeveral others of the Britiſh 
kings. But {or that excellent ſtructure now ſtanding, it is of a 
far later extraction ; being built by the Knights Templars in the 
reign ui Henry the ſecond, anno 1185, and dedicated to Heraclius, 
patriarch, teitified by an inſcription over one of the doors for that 
purpoſe, Ihe entrance is through a circular tower, of Saxon Ar- 
chitecture, and the nave, or body of the church, is of the Sara- 
cenic, or improved Gothic. N 

In the reign of Henry III. however, this manner of building 
ſeems to have gained a complete introduction; the circular giving 
place to the pointed arch, and the maſſive column yielding to the 
flender pillar. Indecd, like all novelties, when once admitted, the 
rage of tation made it become ſo prevalent, that many of the anci- 
ent and ſolid buildings, erectcd in former ages, were taken down in 
order to be re-edified in the new taſte, or had additions patchei to 
them, of this mode of Architecture. Henry the third, who founded 
the Domus Converſorum, near London, for the convert Jews, 
gave ſeven hundred marks for the building of a church, with other 
convenient ſtructures, for the converted. But upon the banith- 
ment of that people, the houſe was annexed to the Maſter of the 
Rolls, by patent; and the church, now known by the name of the 
Chapel of the Rolls, in Chancery lane. Curt. 16, H. 3. M. 10, 

Ihe prefent cathedral church of Saliſbury was begun early in 
this reign, and finiſhed in the year 1258. It is entirely in the Sa- 
racenic (tyle ; and, according to Sir Chriſtopher Wren, may be 
juſtly accounted one of the beſt patterns of Architecture of the age 
in which it was built, Its excellency is undoubtedly in a great 
meaſure owing to its being conſtructed on one plan ; whence 
ariſes that ſymmetry and agreement of parts, not to be met with in 
many of our other cathedral churches ; which have mollly been 
built at diſtcrent times, and in a voriety of flyles. From this time 
till the reign of Henry VIII. the faſhionable pillars in churches 
were of Purbec marble, very lender and round, encompaſſed with 
marble ſliafts a live detached, having each a capital adorned with 
foliage, Which Joining, formed one elegant capital for the whole 
pillar, "The windows were long and narrow, with pointed arches 
and painted Slate, which were introduced about that time, br at 
leaſt became more common. In this century ulſo they began to 
delight in loſty flecples, with * and pinnacles. In the four- 
teenth century, the pillars conlilted of an aſſemblage of ſhalts not 
detached, but united, forming one ſolld and elegant column; the 
windows, eſpecially thoſe in the eaſt and weſt ends, were greatly 
enlarge, divided into ſeveral lights by ſtone mullions running into 
ramifications above, and forming numerous compartments in varl= 
ous fanciful ſhapes, I hole windows, filled with ſtained glaſs of 
the molt lively colours, repreſenting kings, ſaints, and martyrs, 
and their hiſtories, made a moſt folemn and glorious appearance, 
There were (evers! other variations, efpeclally in the taſte of the 
voy and other ornaments, which are tov minute for general 

or y. 

Ai to the late of eivil ArchiteQture during the fame period: 
The houſes of the common people in the eountry, and of the lower 
burgeſſcs In towns and eites, were very little improved in thelr 
ſtructure, that moſt numerous and uſeful order of men being much 
depreſſed in the times we are now delineating. Even in the eapl- 
tal elty of London, all the hoſes of mechanics and common bur- 

geiles ere built of wood, and covered with ftraw or reeds, to- 
wards the end of the lach century, But the palaces, or rather 


| 


euſtlesz of the Anglo:Norman kings, baron, and prelates, c. 

very different hon the telldenres vi potts of vl ow — 
the Angie Rauen ines, Ver this we have the telt une vi » 
porn ef whdouwbied credit; Who Wis Well a&qualaied Will hs, 
wth, # The 8 nobles (Tas Willigw f Malgtiuyy | 
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but the French and Norman batens ge very diflerent (win (is, 
living at leſs expence, but in great and magnificent palavcs,” 11. 
ruth is, that the rage of building fortified allles, was wa los 11, 
lent among the Norman princes, prelates, and barons, than (tit c 
building churches, lo this they were prompted, not only by (1, 
cuſtom of their native country, but ally by their dangerous yy. 
tion in this iſland, Surrounded by multitudes, whom (he; had 
preſſed and plundered, and by whom they were abhutcd, des 
could not think themſelves ſafe without the protection l du 

ditches and (trong walls, The conqueror himtelf was lenlible, that 
the want of fortified ome in England had greatly fact 
conqueſt, and might facilitate his expulſion ; and thereture he 
all poſſible haſte to remedy this defect, by builing very mayiyh. 
cent and ſtrong caſtles in all the towns within the royal dende. 
„William (ſays Matthew Paris) excelled all his predeceſlots 14 
building caſtles, aud greatly harraſled his ſubjeCts and vallals with 
theſe works,” All his earls, barons, and-even prelates, it 


The caſtles, monaſteries, and greater churches of this period, 
were generally covered with lead, the windows glazed; and when 
the walls were not of Aſhler, they were ncatly plaſtered, and white- 
waſhed on both ſides. The doors, floors, and roof, were cem- 
monly made of oak planks and beams, exattly tmovuthed and jointed, 
and frequently carved, It is hardly neceſlary to of, wat ue 
building one of theſe great magnilicent caitles, monaiicries, or 
churches, of which there were many in England, wull have been 
a work of prodigious expence and labour; and that the Ach, 
and Artificers, by whom that work was planned and executed, mutt 
have attained conſiderable dexterity in their reſpective arts. do- 
veral of theſe Architects have obtained a place in hiſtory, and ate 
highly celebrated for their ſuperior ſkill, William of dens, At- 
chite to Archbiſhop Lanfranc in building his cathedral, is laid, 
by Gervaſe of Canterbury, to have been a molt exquilite artilt both 
in ſtone and wood, He made not on'y a model of the whole ta- 
thedral, but of every particular piece of ſculpture and carving, tor 
the direction of the workmenz and invented many curious ma- 
chines for loading and unloading ſhips, and conveying heavy weights 
by land, becauſe all the ſtones were brought from Nomnady, 
Matthew Paris ſpeaks even in a higher ſtrain of Walter of Coven- 
try, who flouriſhed towards the end of this period, when he lay 
that * ſo excellent an Architect had never yet appeared, und pro- 
bably never would appear, in the world.“ This encomiun was 
undoubtedly too high z but it is impoſlible to view the remains d 
many magnificent ſabriee, both ſacred and civil, that were erected 
in this — Without admiring the genius of the Architects by 
whom they were planned, and the dexterity of the workmen by 
whom they were executed, 

The abbeys, cathedrals, and college buildings, erecled in the 
improved ſtyle, were many, and ſome of them extremely grand; 
and if the Architects of that day had not the happine(s of adopting 
the ſimplicity and proportion of the Greek orders, they were, how 
ever ſo lucky as to ſtrike out a thouſand graces, and effects, which 
rendered their — 2 yet genteel, vall yet lights 
yenerable and pidtureſque; for inſtance, the cathedral at Kheins, 
and ſeveral of the cathedrals In Kngland, 

It is difficult for the nobleſt Grecian Temple to convey half ſo 
many Impreſſions on the mind as a cathedral does, of the beſt 
Gochle er Saracenie Architeture f a proof of (kill in the Archi- 
teste, and of addreſs in the prieſts who erected them, the latter en- 
hauſted thelr Knowledge of the paſſions In eompoling eder, 
whoſe pomp, mochanſſih, vaults, tombs, palnted wWIndawe, gloom 
and perſpeelives, infuled ſuch ſenſations of romantic deve that 
they were happy In finding artiſts, capable of executing ſueh ms 
chinery z we muſt have taite to be ſenſible of the beauties of Gre» 
elan Architecture i we only want paſtions to feel Gothic : In dt. 
Peter's, or St. Paul's, we are convinced they were bullt by great 

met 
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Witees In, Wepper Abbey, and Genie eathidrals, we 
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* diſplays it in Gesang teniples i purtainly (his UN naß 
fun bei wen the rational heautlcs af regular Architectute; #1 i114 
unreſtrained ligentiouſnels of that which is called (Jothie z yet i; 
is certain, the perfons who executed the latter, had much more 
knowledge of their arh more taſte, more genius, and more pps 
ty than we chuſe to limagine, There is a magic hardneſs in the 
execution of ſome of ſame of their works, which would not have 
ſuſtained themſelves if dictated by mere caprice, 

There is a tradition that Sir Chriſtopher Wren went once a 

eto ſurvey the roof of the chapel of King's College, Cam- 

ridge, and (aid, that if any man would ſhew im where to lacs 
the firſt None, he would engage to build ſuch another, That 
there is great grace in ſeveral places, even in their cluſlers of ſlen- 
der pillars, and in the application of cheir ornaments z though the 

inciples of the latter are ſo confined, that they may almolt all be 
reduced to the trefoil, extended and varied; it is not neceſlary to 
appeal to the edifices themſelves, It is ſufficient to obſerve, that 
Ingo Jones, Sir Chriſtopher \Wren, and Mr. Kent, Ke. who cer- 
ninly underſtood beauty, blundered into the heuvieſt and elumſieſt 
competitions, whenever they aimed at imitations of the Gothic, 

articularly at Lincoln's Inn Chapel, the (teep!e of the church a; 

Varwick, the King's Bench in Weſtminſter Hall, the ſcreen at 
Glouceſter, Eſher in Surrey, &c, &c. is an art deſpicable in which a 

reat malter cannot thine, | 

Conſidering how ſcrupulouſly our Architects confine themſelves 
to antique precedent, perhaps fome deviations into Gothic may 
a little relieve them from that ſervile imitation ; that is, that they 
ſhould ſtudy both taſtes, not blend them, as we ſee in, many in- 
finces, Where Architects make additions or alterations, diſter- 
ing from the fi yle of the original building; as if they meant to re- 
cord every alteration with the ſervile faſhion of the day, however 
ridiculous ; at leaſt, externally, the ſtyle ſhould be preſerved. Ar- 
chitecture is an extenſive field, and it is a pity that the art ſhould 
de reſtrained too much, as, it is evident, it contains ſufficient va- 
ric'y to furniſh infinite ſcenes of ſingular beauty. The appli- 
cation of loggia's arcades, terraces, and flights of ſteps, at different 
ſtages of a building, would contribute much to magniſicence. It 
is true, our climate, and the expence of building in England, 
are great reſtriftions on imagination ; but when we talk of the ex- 
tent of which Architecture is capable, we may ſuppoſe that pomp 
and beauty are the principal objects; we ſpeak of palaces, public 
buildings, and houſes of nobility ; not of ſmall houſes, &c. 

t is certain that the Gothic or Saracenic taſle remained in vogue 
til! toward the end of the reign of Henry the Eighth, but ſoon after 
the Grecian ſtyle was introduced; and no wonder when fo many 
l:alians were entertained in the King's ſervice, They had ſcen 
that Architecture revived in their own country in all its purity 
but whether they were not maſters of it, or that it was neceſſary to 
introduce the innovation by degrees, it certainly did not at fir lt 
obtain full poſſeſſion, it was plaiſtered upon Gothic, and made a 
borbarous mixture (limilar to the introduction of the Saracenic 
with the Saxons and Jonny, nr Regular columns, with orna« 
ments neither Grecian nor Giothic, and half embroidered with ſo- 
liaze, were crammed over (rontiſpieces, facades, chimnies, &c. and 


' {tall grace, by wanting * This mungrel ſpecieslalled 


til ate in the reign of James the Firſt, 

The beginning of reformation in bgilding, ſeems owing to Hans 
Holbein: his porch at Wilton, though purer than the work of his 
ſucceſſors, is of the baſtard ſort ; but the ornaments and ane 
tions of his works are graceſul and well choſen, Henry had ac- 
tu. an Italian, whom, it is ſuppoſed, introduced regular Archi- 
teelure: but it is doubted Whether he or Holbein firſt arrived in 
Fngland, He was called John of Padua : and his very office ſeems 
to intimate ſomething novel in his practice. He was termed 
Devifor of bis Majeſty's buildings, 

In the beginning of the reign of Henry VIII. of rather towards 
the latter end of that of Henry VII. when brick building became 
commony a new kind of low pointed arch grew much in uſe: it was 
deſcribed ſrom four centers, Was very round at the haunches, and 
the * the top was very obtuſe, This fort of arch is to be 
found in every one of Cardinal Wolſey's dings } alſo at Welt 
Sicen 4 an anclent brick gate at Mile End, called King John's 
Gate and in the great gate of the palace of Lambeth, From 
this thine Gothie ArchiteQure began to decline] and was ſoon 
alter ſupplanted dy a mixed [lyle, if one may venture to call it one; 
Whereln the Grecian and Gothic, however diſcordant and irrecon= 
N are jumbled together, Concerning this mode of building, 
Mr, Warte, in his oblervations on Spencer's Falry Queen, has 
the following anecdotes and remarks: 

« A the Roman or Grecian ArchiteQure did not begin 
to E in England till the time of dur communication with the 
tallans, and our Imitation of thelr manners, produced ſome (pecl» 
mens of that ſlyle much earlier, Perhaps the earlieſt was Somer» 
. Houſe In the Strand, built about the year 1 5494 by the Duke of 
domerſet, uncle to Edward VI. The monument of Biſhop Gar- 
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Vie. 1 70 : 

There findeſt thou ſome (lately Doricke frame, 

Or neat lonicke Wax. — 


Nut theſe ornaments were often abfurdly introduced inta the old 
Gothe ſtyle; as in the magnificent portico of the ſchools at Ok 
tori, erected about the year 1613 where the buil lex, in a (iothic 
editee, has afteftedly diſplayed his univerſal lil in the modern 
Architecture, by giving us all the five orders together, However, 
molt of the great vuildings of (cen Elizabeth's reign have a ſtyle 
peculiar to them(-lves boch in ſorm and finilhing; where, though 
much of the old Gothic is retained, and great part of the new talle 
1s adopted, yet neither predominates ; while both, thus diltint! 
blended, compoſe a fantallie ſpecies, hardly reducible to any claſs 
or name. One of its characteritics is the alfetation of large and 
loſty windows: where, ſays Bacon, you ſhall have ſometimes 
lair houſes fo (u'l of glaſs, that one cannot tell where to come to 
be out of the ſun,” 

To return now to our general hiſtory, and to conclude: In the 
15th and 16th centurics, when learning of all kinds began to re- 
vive, the chaſte Architecture of the Greeks and Romans ſeemed as 
it were to be recalled into life, "The firſt improvements in it be- 
gan in Italy, and owed their exiſtence to the many ruins of the an- 
cient Roman ſtructures that were to be found in that country, from 
whence an improved method of building was gradually brought 
into the other countries of Europe: and though the Italians for a 
long time retained the ſuperiority as Architects over the other Eu- 
ropean nations; yet, as men of genius travelled from all quarters 
into Italy, where they had an opportunity cf ſccing the orig iuals 
from whence the Italians copied. Architects have ariſen ig other na- 
tions equal, if not ſupcrior, to any that ever appcared in Ttaly. So 
that Architecture was not brought to any great degree of perfec- 
tion till the reign of Charles the Firſt, when Inigo Jones reco- 
vered the full powers of Grecian ArchiteAure; he was ſucceeded 
by Sir Chriſtopher Wren, who died in 1723, and left St. Paul's, 
with many other capital buildings, as hs monuments and ftandards 
for ſucceeding ages; very little violation of that true tate has 
been committed, except by Sir John Vanburgh and h's dif-tpies, 
who built priſons for dwelling-houſ-s; and we may boaſt to this 
day, that the purity of Grecian and Roman Architecture, together 
with elegant, uſeful, and convenient habitat ons, are as well known 
and practiced in this country, as in either Grecce or Rome, in its 
flouriſhing ſtate: which our modern churches, public buildings, 
ſquares, ſtreets, bridges, pantheon, ſereens, colonades, noblemens 
ſeats, and private houles, tellify, 


PART. II. 
PRINCIPLES OF ARCHITECTURE, 


SECTION I. Ixvrtxrion, TASTE, and Jupoukxr. 


We ſhall next view Architecture as one of the fine arts ; which 
will lead us to the examination of ſuch buildings, und parts of 
buildings, as are calculated ſolely to pleaſe the eye. Variety pre- 
vails in the works of nature ; but art requires to be guided by rule 
and compaſs, Hence it is, that in ſuch works of art us imitate 
nature, the great art is, to hide 1 appearance of art; Which is 
done by avoiding regularity, and indulging variety, But in works 
of art that are original, and not imitative, ſuch as Architecture, 
{trict regularity and uniformity ought to be ſtudied, fo far us con- 
ſillent with utility. Utility was its original deſtination, and (till 
continues to be its principal end. Experience, however, has 
taught us, that Architecture is capable of exciting a variety of 
agreeable feelings. Of theſe, utility, grandeur, regularity, order, 
and proportion, are the chief, 


Anfictit I, Invention, 


Invention is indiſputably necellary to the purpoſe of deſign 4 the 
arrangement of rooms of apartments for oratory, (late, public bu= 
ſineſs, routs, viſitors, retiring, — oy \ ſtudy, dre ng, livi 
ſleeping, atv! other purpoſes together With their appendages an 
inferior offices of all dewuminations required to be annexed thereto, 
whether of a public or private nature, connection 4 eanvenience 
and good arragementy are the great eſlentlals. 


Anticts II. 7%. 


Taſte for conſtructing and introdueing of forms that pleaſe and 
ſalelnate the beholder, with regard to the plan, elevation, fectiony 
eunvenience, and beautiful proportlons. As to the plan: the ar- 
rangement, proportion, and decoration of rooms for the purpoles 
they are Intended (eparately 4 and connected, reſpectively, As to 
the elevation, character ſuitable ta the purpoſe the builkling is in- 
tended for j correctneſs in the (tyle of Architecture made choice 
of z harmony In the whole maſs of building j and beautiful propor» 
tional form of the conſtituent parts of which it is compoted ; if to 


advance, 
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advance, or recede, to be well connected; in which much optical 
knowledge muſt be obſerved. Artiſts who deal in the beautiful, 
love to entertain the eye; palaces and ſumptuous buildings, in 
which intrinſic beauty may be * diſplayed, give them an op- 
portunity of exerting their taſte. But ſuch a propenſity is pecu- 
liarly. unhappy with regard to private dwelling-houſes ; becauſe, 
in theſe, relative beauty cannot be diſplayed to perfection, without 
hurting intrinſic beauty. f 


ARTiCLs III. Judgment. 


Judgment, geometrical and philoſophical; the etrical con- 
ſiſts in conſtructing the building upon true principles, that the Ar- 
chitect may form his deſign, ſo as it may be put into execution 
with firmneſs and durable materials, and that the artiſt makes the 
beſt of ſuch as are attainable. The philoſophical conſiſts in the 
knowledge of the quality of materials of all kinds, and to judge 
what are moſt proper for the intended purpoſe, and of foundations 
natural and artificial ; alſo earths, waters, metals, timber, &c. 
& An ingenious author on the ſubject of proportions of external 
and internal objects, ſays, that proportion requires our niceſt ap- 
plication to attain. To ſee on a conſiderable eminence the length 
of a front trifling, and the height diſproportioned, would appear as 
abſurd, as to behold a front in a vale long and extended, and ele- 
vated only one ſtory. And this choice muſt likewiſe be dependent 
upon rules; for as the jarring of inſtruments by blind chance can- 
not poſſibly pleaſe the ear, ſo the diſproportion of the parts of any 
object muſt naturally ſhock the eye; and in both unerring rules 
muſt ſo proportion the ſounds, and diſpoſe the parts, as the whole 
may be in a complete harmony, 

With reſpect to buildings of every kind, one rule, dictated by 
utility, is, that they be firm and ſtable. Another dictated by beauty 
is, that they alſo appear ſo to the eye: for every thing that ap- 
pears tottering and in hazard of tumbling down, produceth in the 
ſpectator the painſul emotion of fear, inſtead of the pleaſing emo- 
tion of beauty; and accordingly it ſhould be the great care of the 
artiſt, that every part of his edifice appear to be well ſupported. 
The unwearied propenſity to make a houſe regular as well as con- 
venient, obliges the Architect, in ſome articles, to ſacrifice conve- 
nience to regularity; and, in others, regularity to convenience; 
and accordingly the houſe which turns out neither regular nor con- 
venient, never fails to diſpleaſe. Nothing can be more evident, 
than that the form of a dwelling houſe ought to be ſuited to the 
climate; yet no error is more common than to copy in Britain the 
form of Italian houſes, not forgetting even thoſe parts that are pur- 
poſely contrived for collecting air, and for —— the ſun: wit- 
neſs our colonnades and logios, deſigned by the Italians to gather 
cool air, and exclude the beams of the ſun, conveniencies which the 
climate of this country does not require. 

Architecture being a uſeful as well as a fine art, leads us to diſ- 
tinguiſh buildings, and parts of buildings, into three kinds, viz. 
what are intended for uſe only,' what for ornament ſolely, and 
what for both. Buildings intended for utility folely, ought in 
every part to correſpond preciſely to that intention; the leaſt de- 
viation from uſe, though contributing to ornament, will be diſa- 
greeable ; for every work of uſe being conſidered as a mean to an 
end, its perfection as a mean is the capital circumſtance, and every 
other beauty in oppoſition is neglected as improper. On the other 
hand, in ſuch things as are intended ſolely for ornament, as co- 
lumns, obeliſks, triumphal arches, &c. beauty alone ought to be 
regarded, The principal difficulty in Architecture lies in com- 
bining uſe and ornament. In order to accompliſh theſe ends, 
different and even oppoſite means muſt be employed ; which is the 
reaſon why they are ſo ſeldom united in perfection; and hence, in 
buildings of this kind, the only praQticable method is, to prefer 


utility to ornament, according to the character of the building: in | 


palaces and ſuch buildings as admit of a variety of uſeful contri- 
vances, regularity ought to be preferred, but in dwelling houſes 
that are too ſmall for variety of contrivance, utility ought to pre- 
vail, neglecting regularity as far it ſtands in oppoſition to conve 


nience. 3 | 
SECTION II. Beauty arifing from PrRororTION. 


It is ludicrous to obſerve writers acknowledging the neceſſity 
of accurate proportions, and yet differing widel about them. 
Laying aſide reaſoning and philoſophy, one fact univerſally agreed 
on ought to have undeceived them, that the ſame proportion which 
pleaſe in a model, are not agreeable in a large building : a room 
forty-eight feet in length, and 24 in breadth and height, is well 
proportioned : but a room twelve feet wide and high, and 24 long, 
approaches to a gallery. 

or illuſtrating this point, we ſhall add a few examples of the 
agreeableneſs of different proportions. In a ſumptuous edifice, the 
capital roqms oughtto be large, otherwiſethey will not proportioned 
to the ſize of the \ pms or the ſame reaſona very large room is 
improper in a ſmall houſe, Butin things thus related, the mind re- 
quires not apreciſeor ſingle proportion, rejecting all others. on the 
contrary, many different proportions are equally agreeable. It is only 
when a proportion becomes looſe and diſtant, that the agreeable- 
neſs abates, and at laſt vaniſhes. Accordingly, in buildings, rooms 
of different proportions are found to be equally a le, even 
where the proportion is not influenced by utility. With regard 
to the proportion the height of a room ſhould dear to the length and 
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breadth, it muſt be extremely arbitrary, conſidering the uncert;i;.. 
of the eye as to the height of a room when it exceeds 10 or 17 * 
In columns, again, every Architect muſt confeſs that the Propor:i ne 
of height and thickneſs varies betwixt 8 diameters and Io, and that 
every proportion between theſe two extremes is agreeable, . 
ſides, there muſt certainly be a further variation of proportion, da. 
pending on the ſize of the column. A row of columns 10 fl. 
high, and a row twice that height, requires different proportion.“ 

he intercolumniations muſt alſo differ in proportion according _ 
the height of the row. | 

Proportion of parts is not only itſelf a beauty, but is inſeparabl 
connected with a beauty of the __ reliſh, that of concord 3 
harmony: which will be plain from what follows: A room, :!.. 
parts of which are all finely adjuſted to each other, ſtrikes us n- 
only with the beauty of proportion, but with a pleaſure far ſupericy, 
The length, the breadth, the height, the windows, raiſe. each d 
them a ſeparate emotion. Theſe emotions are ſimilar; au, 
though faint when ſeparately felt, they produce in conjunction (|; 
emotion of concord or harmony, which is very pleaſant, On the 
other hand, where the length of a room far exceeds the breadih, e 
mind comparing together parts ſo intimately connected, imme. 
diately perceives a diſagreement or diſproportion which diſgults. 
Hence a long gallery, however convenient for exerciſe, is nut a 
agreeable figure of a room. 

External proportion is very much to be attended to, in the coun. 
try particularly, and where the whole, or any part of the building 
becomes an object on the approach, or ſeen by paſſengers; but in 
town the caſe is generally different, as few houſes are detachet; 
but where they are, or made conſpicuous, a very nice obſervaticn, 
and regard to proportion, becomes neceſlary ; as in ſeveral hautes 
in Pall-mall; the Squares; Mr. Wyat's houſe, facing een 
Ann-itrect ; the end houſe of S ratford- place; and the like ; but 
in general the town houſes are carried up ſimilar to the re(} that 
compoſe a ſtreet or ſquare, and then become a part of the we 
compoſition; which whole ſhould be contrived to harmonize, 21 
make one handſome general effect of elevation; as the lives ut 
Bedford Square; and Mr. Shepherd's intended idea of Gro(v.uur 
Square, when he began the North Side; Portland Place, dc. 


SECTION III. IxTarinsc and RELATIVE Beauty. 


In conſidering attentively the beauty of viſible objects, we diſ o- 
ver two kinds: The firſt may be termed intrinſic beauty, becaule 
it is diſcovered in a ſingle object, without relation to any other. 
The ſecond may be termed relative beauty, being founded on a 
combination of relative objects. Architecture admits of both 
kinds. We {hall firſt give a few examples of relative benutz. 

2 proportions of a door are determined by the uſe to which it 
is deſtined. The door of a dwelling houſe, which ought to corre- 
ſpond to the human ſize, is confined to ſeven or eight f.ct in 
height, and three or four in breadth. The proportions pro- 
per for a ſtable or coach-houſe are different. The door f 
a church ought to be wide, in order to afford an caſy paſſage 
for a multitude; and its height muſt be regulated by 1s 
wideneſs, that the proportion may pleaſe the eye. The fic 
of the windows ought always to be proportioned to that of 
the room they are deſtined to illuminate ; for if the apertures 
be not large enough to convey light to every corner, the ton 
mult be unequally lighted, which is a great deformity. Steps «tf 
ſtairs ſhould likewiſe be accommodated to the human figure, 
without regarding any other proportion: they are according 
the ſame in large and in ſmall buildings, becauſe both ate inhabited 
by men of the tame ſize. 

We ſhall next conſider intxinſic beauty, blended with that which 
is relative. A cube itſelf is more agreeable than a parall-lopipe- 
don: this conſtantly holds in ſmall figures: but a large builcing 
in the form of a cube is lumpiſh and heavy: while a parallclopipe- 
don, ſet on its ſmaller baſe, is more agreeable on account of its c!:- 
vation. Hence the beauty of Gothic towers. But if this figure 
were to be uſed in a dwelling-houſe, to make way for relative 
beauty, we ſhould immediately perceive that utility ought chief 
to be regarded: and this figure, inconvenient by its height, ougt 
to be ſet on its larger baſe: the loftineſs in this caſe would be l: 
but that Joſs will be more than ſufficiently compenſated by the ad. 
ditional. convenience. Hence the form of buildings ſpread more 
upon the ground than raiſed in height, is always preterred for a 
dwelling-houſe. EY. 

In buildings deſtined chiefly or ſolely to pleaſe the eye, regu- 
larity and proportion are eſſentially neceſſary, becauſe they are the 
means of producing intrinſic beauty. But a ſkilful artiſt will not 
confine his view to regularity and proportion: he will alſo [tudy 
21 which is perceived when the form and ornaments cf a 
ſtructure are ſuited to 'the purpoſe for which it is appointed. 
Hence _ building ought to have an expreſſion ſuited to its del- 
tination. A palace ought to be tamptuous and grand: a private 
dwelling, neat and modeſt : a play-houſe, gay arid ſplendid: and z 
monument, gloomy and melancholy. A heathen temple has a 
double deſtination: It is conſidered as a houſe dedicated to ſom? 
divinity : therefore it ought to be grand, elevated, and magnificent. 
It is alſo conſidered as a place of worſhip: and therefore ought to 
be ſomewhat dark and gloomy, becauſe dimneſs or obſcurity pro- 
duces that tone of mind which is favourable to humility and 
devotion, Columns, beſides their chief deſtination of being 

ſupports, 
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| contribute to that iar expreſſion ' which, the de- 
ſuination of a building requires. Columns of different propor- 
tions ſerve to expreſs loftineſs, lightneſs, &c. -as well as 
ſrength. Situation ma alſo contribute to expreſſion: Con- 

eniency regulates the ituation of a private dwelling-houſe; 
— the ſituation of a 9 ought to be lofty. This leads to 
a queſtion, Whether the fituation, where there happens to be 
no choice, ought, in any meaſure, to regulate the form of the 
edifice? The connection between a great houſe and a neigh- 
douring field, though not extremely intimate, demands how- 
ever ſome congruity. It would, for example, diſpleaſe us to 
find — bai ing thrown 1 a wild uncultivated 
country: congruity requires a poliſhed field for ſuch a build- 
; The old Gothic — ol building was well ſuited to the 
= uncultivated regions where it was invented; but was 
very ill adapted to the fine plains of France and Italy.  _ 

The late Sir William Chambers, who erected the buildings 
on Somerſet Place, publiſhed, in the year 1768, a magnificent 
work, entitled A Treatiſe on Civil Architecture, wherein 
he has laid down proportions and meaſurements different from 
thoſe followed by moſt of the architects in Europe, but now 
principal] adopted in England. From the proportions as laid 
down in the above mentioned work, we ſhall give ſome extracts 
in the following ſections. . 


SECT. IV. THE RESPECTIVE PARTS WHICH COMPOSE 
uE VARIOUS ORDERS OF ARCHITECTURE WITH 
THEIR EMBELLISHMENTS, | 


Tus parts which compoſe an order may be diſtributed into 
two different claſles, in the firſt of which may be ranged all that 
have any analogy to the primitive huts, arid repreſent ſome 

that was neceſſary in their conſtruttion. Such are the 
dal of the column, with the plinth of its baſe, and the aba- 
cus of its capital, repreſenting the upright rrees, with the 
ſtones on which they were placed, and thoſe that covered them; 
likewiſe the architrave and triglyphs repreſenting the beams 
and joiſts; the mutules, modillions, and dentils, which all of 
them repreſent the rafters, or ſome other pieces of timber uſed 
to ſupport the covering; and the corona, repreſenting the bats 
of materials that compoſed the covering. All theſe may be 
properly diſtinguiſhed by the name of eſſential members. For 
repreſentation of moſt of the eſſential members here ſpecified, 
ſee Plate VI. as attached to Fig. I. II. and III. The ſubſer- 
vient parts, contrived for the ule and ornament of the former, 
and commonly called mouldings, may conſtitute the ſecond claſs. 

The eſſential parts were moſt probably the only ones uſed, 
even in the firſt ſtone building; for the architetts of thoſe 
early times had certainly very imperfett ideas of beauty in the 
p uctions of art, and therefore contented themſelves with 

rely imitating the rude model before them; but coming in 
tune to compare the works of their own hands with animal 
and vegetable produQtions, each ſpecies of which is compoſed 
of a valt diverſity of forms affording an inexhauſtible fund of 
amuſement to the mind; they could not but conceive a diſguſt at 
the frequent repetition of ſquare figures in their buildings; and 
therefore thought of introducing certain intermediate parts, 
which might ſeem to be of ſome uſe, and at the ſame time be 
ſo formed as to give a more variegated, and a more pleaſing 
5 to the whole 2 and this in all proba- 
bi 5 was the origin of mouldings. 

There are eight regular mouldings in ornamenting columns: 
the fillet, liſtel, or ſquare; the aſtragal, or bead; the torus, or 
tore; the ſcotia, mouth, or caſement; the echinus, ovolo, or 
quarter- round; the inverted cyma, talon, or ogee; the cyma, 
cyma retta, or cymatium; the cavetto, or hollow. The names 
of theſe allude to their forms, and their forms are adapted to 
the in es for which they are intended. 

ovolo. and talon as they are ſtrong at their extremities, 
are fit for ſupports: the cyma and cavetto, though improper 
for that purpole, being weak in their extreme parts, and ter- 
minating in a point, are well contrived for coverings to ſhelter 
other members; for the tendency of their contour is very op- 
polite to the direction of falling water; which. for that reaſon 
cannot glide along their ſurface, but muſt neceſſarily drop. 
The torus and a ragal being ſhaped like ropes, are intended 
to bind and fortify the parts on which they are employed: but 
the uſe of the fillet and Icotia, is only to ſeparate and diſtinguiſh 
other mouldings, to give a eckel. turn to the profile, and to 
P that confuſion which would be occaſioned by joining 
everal curved members together, For repreſentation of the 
mouldings, ſee Plate VI. Fig. 2. | 7 4 
hat the inventors of theſe mouldings meant to expreſs 
ſomething by their different figures will ſcarcely. be denied; 
and that theſe were their deſtinations may be deduced, not 
only from their figures, but from the prattice- of the ancients 
in their moſt eſteetned works: for if we examine the Pantheon, 
ee Columns, the temple of Jupiter Tonans, the frag- 
ments of the frontiſpiece of Nero, the baſilica of Antoninus, 
forum of Nerva, the arches of Titus and Septimius Severus, 
the theatre of Marcellus, and indeed almoſt every antient build- 
ng, either at Rome, or in other parts of Italy and France, 
it will be found that, in all their profiles, the cyma and the 
r 


cavetto are conſtantly uſed as 5 and never applied 
where ſtrength is required; that the ovolo and talon are always 
employed as ſupporters to the eſſential members of the compo- 
ſition, ſuch as the modillions, dentils, and corona; that the 
chiet uſe of the torus and aſtragal is to fortify the tops and bot- 
toms of columns, and ſometimes pedeſtals, where they are 
frequently cut in the form of ropes, as on the Trajan column, 
in the temple of Concord, and on ſeveral fragments both at 
ome and at Niſmes in Languedoc; and that the ſcotia is em- 
ployed only to ſeparate the members of baſes, for which pur- 
pole the fillet is likewiſe uſed, not only in baſes but in all kinds 
of profiles. | | | 
here are various manners of deſcribing the contours of the 
mouldings : but the ſimpleſt and beſt is to form them of qua- 
drants of circles by which means the different depreſſions and 
ſwellings will be ſtrongly marked, the tranſitions made with- 
out any angle, and the projections be agreeable to the doctrine 
of Vitruvius, and the prattice of the ancients; thoſe of the 
ovolo, talon, cyma, and cavetto, being equal to their height ; 
that of the ſcotia to one third thereof ; and thoſe of the curved 
parts of the torus and aſtragal to one half of it. 

On particular occaſions, however, it may be neceſſary ſome- 
times to encreaſe and at other times to diminiſh theſe projec- 
tions, according to the ſituation or other circumſtances attend- 
ing the profile: when it ſo happens, the ovolo, talon, cyma, and 
cavetto may either be deſcribed from the ſummits of equilateral 
triangles, or compoſed of quadrants of the ellipſis; the latter of 
which is to be preferred, becauſe it produces a ſtronger oppo- 
ſition of light and ſhade, and by that means makes the fi- 
gure more Gain. The ſcotia may likewiſe be formed of 
elliptical portions, or of quadrants of the circle, by which 
means its projection may either be encreaſed or diminiſhed: 
but the ved part of the torus and aſtragal muſt always be ſemi- 
circular, and the encreaſe in their — be by ſtraight lines. 

In ſome antiques, and likewiſe in various modern buildings, 
where the parts are far removed from the eye, or where, from 
the extraordinary ſize of the ſtrutture, it hath not been prac- 
ticable to give every member its due projection, recourſe hath 
been had to artifice in order to produce the deſired eſſect. 

An aſſemblage of eſſential parts and mouldings is termed 
a profile; and on the choice, diſpoſition, and proportions of 
theſe, depend the beauty or deformity of the profile. The 
moſt per ett are ſuch as are compoſed of fe mouldings, varied 
both in form and ſize, fitly applied with regard to their uſes, 
and ſo diſpoſed that the ſtraight and curved ones ſucceed each 
other alternately. In every profile there ſhould be a predo- 
minant member, to which allt eothers ought to be ſubſervient, 
and ſeem made either to ſupport, to fortify, or to ſhelter it 
from the weather; this predominant member ought always to 
be one of the eſſential ones: thus in a cornice, the corona is 
133 the cyma or cavetto cover it, and the modillions, 

entils, ovolo, and talon ſupport it. 

Ornaments in architecture require a very nice diſcrimination, 


and much judgment in the architett to apply them, that they 


may be ornaments at all; they conſiſt of ſeveral claſſes; viz. 
blank doors, blank windows, &c. for ſake of ſymmetry ; ruſtics, 
2 columns, arches, intercolumniations, baluſtrades, 
acias, bas and alto relievos in tablets and medallions, niches, 
vaſes, ſtatues, &c. Tablets, medallions with bas and alto relic- 
vos, ſtatues, buſts, niches, and vaſes, ſhould be very carefully 
introduced; alſo enriched ceilings, mouldings, fol; e, &c. 
as in general we ſee them ſtuck about ſo profuſely and impro- 
perly, that they become a ſacrifice to ornament; the late im- 
provement in the art of moulding and caſting ornaments in 
— compoſition, and artificial ſtone, have rendered them 
o common, and ſo miſapplied, that it is offenſive to true taſte. 
When ornaments are employed to adorn the mouldings, 
ſome of them ſhould be left plain, in order to ſorm a pro 
repoſe: for, when all are enriched, the figure of the 23 


is loft. Variety of enrichments muſt not be carried to an ex- 


ceſs. In architecture they are only acceſſaries; and there- 
fore they ſhould not be too ſtriking, nor capable of long de- 
taining the attention from the main object. Thoſe of the 
mouldings 'in particular ſhould be ſimple and uniform, and 
never compoſed of more than two different repreſentations 
upon each moulding: which ought to be cut equally deep, 
formed of the ſame number of parts, and nearly of the ſame 
dimenfions, in order to produce one even uninterrupted tint 
through the whole, that ſo the eye may not be too ſtrongly at- 
trafted by any particular part, When frizes, or other large 
members are to be enriched, the ornaments may be ſignificant, 
and ſerve to indicate the uſe of the building, or the qualities 
and actions of the owner: but it is a fooliſh cuſtom to croud 
every part with arms, creſts; cyphers, and mottos: for the fi- 
gures of theſet hings are generally bad, and betray an unbe- 
coming vanity in the patron of the fructure. 1 
When objects are near, and liable to cloſe inſpeRion, every 
t of the ornament ſhould be expreſſed, and well finiſhed; 
bu when they are much exalted, the detail may be lightly 
touched, or entirely neglected; for it is ſufficient if the gene- 
ral form be diſtin, and the principal maſſes ſtrongly marked. 


| A few rough ſtrokes, from the hand of a ſkilful maſter, are 
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ARCHITECTURE, 


more effeRual than the moſt etaborate fintfhings of an artleſs 
imitator. For the ornaments introduced to em Iliſn the ſe- 
veral mouldings, &c. ſee Plate VI, For their application, 
fee Plate III. IV, and V. i 


SECT, v. OnDrns or Anchtrier unk in GENERAL, 


Ax ordet conſiſts of two principal members, the column 
and the entablature; each of which is compoſed of three prin- 
cipal parts, Thoſe of the column are the baſe, the ſhalt, and 
the capital; and thoſe of the entablature are the architrave, 
the frize, and the cortice, All theſe are ſubdivided into many 
leller parts, whoſe number, form, and _—_— charatterize 
each order, and expreſs the degree of ſtrength, delicacy, rich- 
neſe, or ſimplicity peculiar to it, 

Of the live orders, three are called Grecian þ the Doric, the 
lonle, and the Corinthian : and two Latin the Tuſcan, and 
the Compolite, The Grecian orders are diſtinguiſhed from the 
Lain by theit deſtinutiun us well as by their ornaments, It 
has been diſputed whether any new order enn be added to 
theſe: fome hold the affirmative, and give for inſtances the 
Tuſcan and the Compolitez others maintain, that theſe pro- 

erly are uot diſtintt orders, but only the original orders with 
Foml light variation. The only circumſtances that can ſerve 
to dillinguilh one order from another, are the form of the co- 
lumn, and its deſtination, To make the firſt a diſlinguiſhing 
mark, without regard to the other, would multiply orders with- 
out end, Deſtination is more limited, and it leads us to dif. 
tinguiſh thice kinds of voiders; one 1 and firong, for the 
purpoſe of ſupporting plain and maſly buifdings; one delicate 
and gracelul, For ſupporting buildings of that charakter; and 
between thele, a third, for ſupporting buildings of a mixed 
nature, So that, if deſtination alone is tv be regarded, the 
Tuſcan is of the ſame order with the Doric, and the Compoſite 

with the Corinthlan. The ornaments of theſe three orders 
viight to be ſuited to the purpoſe for which they ate ititended, 
Plain and ruſtic ornaments would not be a little difcordani 
with ihe elegance of the Corinthian order: and ſweet and de- 
licate ornanſents not leſs fo withthe firengih of the Dorle, 

The fimpleſt and molt folld of all the Orders is the Tyſcan, 
Ut is a yt of few parts, devoid of ornaments, and of a 
conflruction fo maſlive, that it ſeems capa e of ſ\ipporting 
the heavielt burden whenee it le, by Sir H. Wotton, com- 
payed to a ſturdy labourer in homely apparel, 

The Dorle Is next in firength to the Tuſean; and, bein 
of a grave, robuſt, and maſeuline yes, Is by Seamozz} calle 
the Heteulean, As {| is the moſt ancient of all the Orders, 
it retains more of the flruflure of primitive huts than any of the 
reſt; having triglyphs In its krise to repreſent the ends of the 
joiſts; and mutules In Its cornice, to repreſent the rafters; Its 
column being likewiſe, in various antiques, executed without 
u baſe, in Imitation bf the trees ned in the 1 buildings, with- 
out any plinths % raile them above the hep 

The lonie is of a mote Nender make [Ran ether of the ahove: 
mentioned orders, Its appearatice Is one, yet graceſul and 
hajeſtic 4 its ornaments ih few, nor Is there and thing en- 
Wgerated; of remarkably Rrlklug, in ally of its parts; ſ that 
it is not lifipropetly conſpated to a ledate matkon, In decent 
Fer thai aghleent attire, 

The Corintiſlan, fays Sir H. Wotton, is a column fal. 
eivivully devkerd; like 4 Wititoli cpuxteran. Its n 
ure extremely elegant. It is divided into a great variety of 
Wew hers, and ah 6d with a profuſion of ornaments. Ben- 
mor el ealls it the y Inal! and Indeed if Has all the delicacy 
in its make, with all the eie gaudinels, and aflettation ih 
its drei peculiar ts your 1 

The Pompoſle 15 prop ly (peaking, uy 6 ſpecies vt the 
8 and therefore retalis, in 1 eaſlite, ile fame 

akäktef: 

Cuſumns, ieh the opinion bf Beamessl, Maul ot be le fs 
than feven of their diafnieters in Ni 1 % Hör pete (han I 
the former belag 4, goud ee f I ; 144 Af the 

Aer in the Ui I ner; by praftiee of the ancients, 
sei beſt works, N abe 16 kh woes i uf M iti 
Alun, aerniding bg He dei rurſus, HW TWlyan eh 
umme 0 (oven 10 ce hv) thp Ov! 0 0 % wid bh 
unſe wine, (which alle and Vigho!s 11 Wen * 
ö umpafſſe (yn, ieh laft fes mean be- 


8 Carinthian and 
ern the prupertions obferyed In the Pantheuin 1 in thy 
ent thuduly 


ee Culuinns, both which arg aecuutited excel 
of this Corina order, 
he helght 6f the ettablature, In all the Orders, is made one 

quarter of the height of the column; which was the common 
prattice of the anclents, ho, In all forts of entablatures, (el- 
dum exeevded or fell much ſhort ol that meaſure, Nevertheleſs 
Palladiv, Seamonzl, Alberti Barbaro, Catanep, de L'Orme, 
and others of the modern archletts, have wide their entabla- 
tres mueh leſs in the lonle, Compoſite, and Corlnthian or- 
ders, than In the Tuſcan or Dorle. iis, on ſome occaſions, 
may be not only excuſeable,but highly commendable, particular. 
Where the intercolumniations are large, — In a ſecond or thi 

order,) ur in private houſes, or inflde decorations, wherglight- 
nels may be preferted to dighity, and whore expence, and every 


inſpedimetit to the conveniency of the fabric, is 

avoided: but to ſet entirely aſe a proportion, which, 
have had the general approbation of the ancient artiſts, l, 4 
Re ths wit PM; 

the manners u y architects to determine ; 

fions of the mouldings, and the leſſer patts that — 
order, the ſimpleſt, readieſt, and moſt accutate is by * * 
dule, or ſemi-diameter of the column, taken at the bottom d 
the ſhaft, and divided into thirty minutes, 

Monſieur Blondel, in his book entitled Reſolution de; quatyy 
principaux Problimes d" ArchiteAure, teaches various manner, g 
diminiſhing columns; the beſt and ſimpleſt of which Is by means 
of the inſtrument which Nicomedes invented to deſcribe th, 
firſt conchoid : for this, being applied at the bottom af (he 
(haſt, performs at one [weep both the (welling and the diminy 
tion; giving ſuch a graceful form to the column, that it is um. 
verſally allowed to be the moſt perſett practice hitherto diſcs, 
vered, The columns in the Pantheon, acconnted the maß 
beautiful among the antiques, are made in this manner; 9 
appears by the exatt meaſures of one of them to be foun in 

efgodet's Antiquities of Rome, In the remains of antiquity 
the quantity of the diminution is various; but ſeldom lels than 
one eighth of the inferior diameter of the column, nor mune 
than one ſixth of it, "The laſt of theſe is by Vitruvius eſteemed 
the moſt perlett. As to the parts of a column, @ bare wil 
eylinder, without « capital, appears naked; and with ; 
baſe, appears too tickliſhly placed to ſtand firm; it uiight 


therefore to have ſome finiſhing at the top and bottom: eme 


the three chief parts of u column, the ſhaft, the baſe, and le 
capital, Nature undoubtedly requires proportion among thelg 
arts, but it admits of variety of proportion. Vitruvius and 
ome of the elder writers ſeem to think, that the roportions of 
columns were derived from the hitman figure, the capital 1+, 
1 — the heacl, the baſe the feet, ani the ſhalt the bod, 
he intention of the firſt five plates being to give an exatt ide, 
of the orders of the angeſents, they are repreſented wider liclpy, 
portions as appear to have been moſt in uſe in the eſteemed wk, 
of the Romans who, in the opinion of Leo. Bap. Alberti, an 
other eminent writers, carried afchitefture to its perfetticn, 
It muſt not however be {magined that the ſame general pre, 
ortions will on all occalions ſucceed. They are clijefly i). 
efted from the temples and public iruftures of antiquity, and 
may by us be ge to in churehes, palaces, and other buildings 
of mugiificbnce, where majeſty, aud grandeur of manner tay 
be extended to their uwimoſt limits, and where, the whole body 
deing enerally large, the parts require an extraordinary degrre 
dt boldnef\, to make them diſtinftly perceptible from the pro. 
per point of view; but in left eonflderable ediflees, and wider 
various elreumſtances, other 77 wortions may be preferable, 
EXPLANATION oy PLATE 1, II. HI. IV. and V. 

Ty give « comprehenſive iden of the Ave orders of archi. 
tefture, we have devoted a ſeparate plate to Ihiftrate each of 
the orders; and to give a general idea of the whole, we have 
Introduced columns of each order dee peny ite an arch with 

roper dreflifgs bearing the general proportion of the orders 
v which they belong * thelr impoſly and archirolls, 
The plates give a general Idea of the effekt of arches, aprerdbly 
to ** proportions which are muſt e followed through. 
vut py Several others; beſides the (emilelretlar, are fie. 
uentſy e We a en of 8 3 Winder 4 
emleltele and alſb elfipticyl arches having three renters of 
variety of ptoportions, Hay be ſeen in — inſtances In the 
neu biſchtugs in and about this mettopolſe. 

By devoting a ſeparate plate ty each of the orders; we bare 
thereby been enabled ty difplay, In a ehnnekteiſ poifit of view 
ant 64 an extenſive (eale, Front and profile views bf the refer: 
tie columns, poriievd, and petiefials of each of the orilers, wit) 
{helt exponent parts 100 empeſliihed We have alli hehe 
ente the polls and archfiraves of each of the prilefs £4:4Þ! 
the Tura 6h & ure extentl ye "oe ne Wa gelte el poi 
vt view, thereby bs fe wore il mY y tb prapariiiiii ail 
en sirene H U eppes 0 ani ine 0 Rense whit ll 
ene! --\ LIP UI. wa) Woh V mpiſgſes wil bene 
bse cle being 8 insel metby divided ae egen ee 
oye of ih Nee lee ne eie i vs 
— Ats ye, The armaments wi which they nv ge 
arated fwrve ty (hew 4 e al define, wil the paſte i 
which they may with hs (\wty w Inn 10 ö wh 
amen Mawes be applied agree to th purpose arid e 

un ul the bullding,”. dt tans R 
EXPLANATION os PLATE VI. 

In this plate we have repreſhted the five orders, age 
to the proportions laid duwn by the lade Sly Willem Chit 
bers: and to explain more partievlarly the various names 
which the ſeveral parts of the . are, denominated; “ 
have In Fig, II. attached the deferiptions and letters of reler- 
enes, We have alſo, in the fame plate, given varlous or 
ments to embelliſh the refpe#tive orders, 


Art. 1. the Tiſtan Order, decording t thi Proportions % 
a wine Chambere, 920 Pl 0 V y 125 


There are nv qyraains of « regular Tuſean order among the 


antiques: the dofitrine of Viiruvius concerning it bs — 
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the profiles of Palludio, Scamozzi, Serlio, de Orme, and 
Vignola, ate all imperfect. The deſign here annexed is chiefly | 
;mitated from Vignola's, who in this order hath been aimoſt 
Giverſally followed : even _ Jones, who was ſo cloſe un | 
Aberer to Palladio, having employed Vignola's profile in York 
flair, and others of his buildings; but as the cornice _ | 
far inferior to the reſt of the compoſition, we have not Teru- 
led to rejeRt it, and in its place ſubſtitute that of Seamonzi, 
\ith ſuch alterations as were evidently neceſſary to render it 

ekt. The height of the column is fourteen modules, or 
ſeven 4iarneters, and that of the whole entablature three and u 
\,\l{nodules: which being divided into ten equal parts, three 
of them are for the height of the urchitrave, three fot the frize, 
and the remaining four for the cornice, the capital is in height 
one modules the baſe, including the lower cintture of the 
halt, is alſo one module; and the ſhaft, with its upper cines 
ire anch (ſtragal, twelve modules. 

The Tuſcan order admits of no ornaments of any kind on 
the contrary it da ſometimes cuſtomary torepreſent, on the ſhaft 
of its column, ruſtic cinftures : as at the Pitti of Florence, the 
Luxembourg at Paris, York-ſtairs in London, and many other 
buildings of note. This prattice, however, though frequent, 
auch to be found in the works of ſeveral celebrated architetts, is 
{ellom to be adopted, as it hides the natural figure of the co- 
jumn, alters its proportions, and deſtroys the — of the 
whole compoſition. There are few examples of theſe bandages 
ip the remains of antiquity ; and, in general, it will be advilea- 
ble to avoid them in all large compoſitions; reſerving the 
rüllie work for the intercolumniation, where it may be em- 
ployed with great propriety, to produce an opponuen, which 
will render the aſpe&t of the whole diſtinft and firiking. But 
in (maller works, whoſe parts are few, and therefore eaſily 
comprehended, they may be ſometimes tolerated, Le Clere 
thinks they are proper for gates of citadels and prifons, whoſe 
entrance ſhould be dreadful; and they are likewiſe fit for gates 
ol gardens or parks, grottos, fountains, and baths, where ele. 
gance of form, and neatneſs of workmanſhip, would be out of 
charatler, De L'Orme, who was exceedingly fond of theſe 
einttures, hath employed them in ſeveral parts of the Thuille- 
ries, covered with arms, eyphers, and other enrichments, 
This is quite abſurd t for they can never be conſidered in any 
viher light, than as parts which, to avoid expence and trouble, 
wee left unfinithed, We likewiſe find, in different parts of the 
Louvre, vermiculated ruſtles, of which the tracks repreſent 
lower. de luces, and other regular figures: a prattice more un- 
hatwral than the former; though Monſieur Daviler gravely tells 
vs that It ſhould always he done with propriety, png expreſi a 
relation to the owner of the iryfturez that la, the figures ſhould 
repreſent hls army, ereſt, motto, W Ke, 

Ile Tufean order, carrying with it an idea of Airength and 
wllie Ampllelty, is very proper for yural uſes, and may be em- 
played In farm-Houſes, ables, and dog-kennels; green-houles, 
yrottos, fpuntaing, — of parks and gardens; and, in genes 
fal, In all places where magnificence is not requires, and ex- 
nee ls to be avoided, Serliy recommends the uſe of It f. 
len, arfenals, treafuries, 17 and gates of fortified 
places} and Le Clere © Nr that though the Tuſean order; 
6s treated by Vitruviug, Palladio; and lone others, ought ty be 
entirely rejefted ; yet according ty the evmpolition of Vignoſa, 
here (8 beauty (Hf its * ey which aof to effeem, 
ach entltſes gt w a place wth in private aud public buildings j 
Piet in yall * 10 atlorn the luwer apartifiejits; offices, 
ables; afftl ot Ft places that require Rreneh and Niiplicity, 
Where Heber ach more delicate graders woyl be proper: 

Ie eonformity ts the duftfine of 4 2 h the 
it general prafilee of gll the 1 the height of the 


Tila alm is feven diameters, of Fourteen Moduſes 4 
WAA Which s very proper l ur iilltary works, 
ene g Are vf extrayri hy Widity bs Fequired i but 
W en bil Wh NON n for Fiel pur ul „ Ur (4 (Vert 
rasa U eight of His eaten mg 1 Urte ahhe 4 
W e esse Makes e which 
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A\ this profile of Vignole' ly rompoſed in a greater Hy le, 
m ing Manner more Charafterlilie of the order, than an 
Wer It |y bete given as « mode | having In, the genere 
— Wd prejportions, adhered Arlelly to, the original; 
Mough In partienlar members (ü Is varied, when obſervation 
wel they might be Imptoved, Perfekt proportion in 
Wehite@Ature, If confldered only With regard to the rela» 
Wy between the different objefts In a compoſition, and as 
ar 4 t relates merely to the pleaſure of the fight, foes to con- 
* this; that thoſe parts, which are elther principal or eſſen» 
al, ſhould be fo contrived as to catch the eye ſucceſſively, 
un the moſt conſiderable to the leaſt, according to their de- 


Wi of importance lu the compoſition, as well as impreſt their 
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images on the mind before it is affected by any of the fubfervient 
members; yet thut theſe ſhould be ſo placed as not to be en. 
tirely abſorbed by the former, but capable of raiſing diſtinct 
ideas Hikewiſe, and ſuch as may be adequate to the purpoſes for 
which theſe parts ure deſigned. The different figures and ſitua- 
tions of the parts may, in ſome degree, contribute toward this 
effect: tor ſimple forms will operate more ſpeedily than thofe 
that are complicated, and ſuch as project will be ſooner per- 
ceived than thoſe that are more retired, But dimenſion ſeems 
to be the ay ter quality, or that which atts moſt power. 
fully on the ſenſe: and this can only be diſcovered by e&pes 
rience, When therefore any number of parts, arranged in a 
particular manner, and under particular proportions, excite, in 
the — of judicious ſpectators, u pleaſing ſenſation, it 
will be prudent on every occaſion, where the ſame elrenmſtances 
{ubliſt, to vbſerve exaRtly the ſame — notwithitand. 
ing they may in themſelves appear irregular and unconnetted, 
t may perhaps be objefted that the proportions here eſta. 
bliſhed, though good on one vecalion, may on others be faulty, 
But this objettion will be groundle(ls, with regard to capitaly 
and entablatures: their ſituation, with reſpett to the order to 
which they belong, is conſtantly the ſame; and the point of 
view being more or leſs diftant, according to the ſize ur elevn- 
tion of the order, the appgrent magnitudes of their parts will 
conſtantly bear nearly the ſame proportion to each othet, even 
though they ſhould be exalted to a lecond or third Rory, With 
regard to baſes, indeed, their being placed on pedaſtals, or im- 
metiately on the ground, will occaſion ſome difference in their 
appearance; and when they are raiſed to a ſecond flory, their 
— and apparent proportions will be conſiderably altered, 
evertheleſs, it doth not ſeem neceſſary to vary their dimen⸗ 
lions in either of theſe caſes: for in the former of the two the 
alteration would be trifling ; and, in the latter, the vubjett is (4 
far removed from the eye, that the [peRtator is rather occupied 
in conſidering the general mals, than in examining its partie 
lar parts, which, on account of their diſtance, are not diſtinetſy 
perceptible, 

The height of the Dorle column, Including (ts capital ant 
baſe, is ſixteen modules, and the height of the entablature tout 
modules} the latter of which being divided into eight und wy 
of them are for the architrave, three for the rte, and three for 
the cornice, In moſt of the antiques, the Durle column is 
executed without a baſe: Vitruvius likewiſe makes It without 
one; the baſe, according to that author, having been Nut em. 
ployed in the lonle order, to iniltate the ſandal, or — * of 
a woman's foot, Seamorzl blames this — and molt of 
the modern have been of his opinion; the greateſt part of them! 
having employed the aitle bath in this order, Monſſbur de 
Chambray, however, whoſe blind attachment to the antique i, 
on — ovealions, too evident, argues vehemently 1 * 
this prattice} which; an the ordvr le formed upon the model of 
« firong man, who da eynſtantly repreſented bare-Footetl, [8 
aecording to him, very Impruper and though the enſtin of 
employing « baſe; In Konten of all anelent authority; ah 
by Tome \\naceountable and falle = way of benlity; frevalled | 
he duubts not but the plrer 4 when appriecch of this erty, 
will eaſily be whdece lived j an as What 14 —4 plauſſble will, 
when examined, appar to pe falſe; fb apparent hediliive, ile 
oy Hy. in reaſon, will of eourle be teemicd extrivaygattt; 

e Clere's remarks ofthis paſſage arr vety ſuchtetaus j BH, 48 
they will ſerve tv Ker anton Which (4 toy proven ameug 
ue, for the benefit of Thee who rs WHACUALHERA with the 
original, the Whole paste is tranllalkdl; 4 1H the oſt ante de 
moſuments of this offer, pt he, the eo Wine ars without 

Ales; Fur whith i Is Aifentt bs affigh any MAWSFartary FAalhiy. 
enden ds Chambray, in his parallel; 1s of the Tas apano 
with Viirwvins, and WALKING that the _ el MH, wh 
eompolvd yon the medel of 4 naked, 100 All Nfg 
want Helen bling e thowld have 1g hae prevent W. 
lat the Wale Wy & lumen be the Fare a4 4 ee bg ee, NIV 
Will gen Nenne eher & colin n. (8, WIR 
by | 19 man, Bulb | wn a4 the fame time e with the 
it I pn ot mt vet rather than mou we While 1 
un am ke ſinable to believe, "ner a | 145 
wiguwlty hall nat yer egen af ee 1 halve ta thely £9- 
ume, uf th t they amici them th rage ta leave The paye- 
ont gloar; the angles and neee al haſus heln fn If 
looks 10 100 dulden ih much the more ue tunge, 4 
the arehlisels of thalk times re placed (lol goluining 
very near each other: fo that had they been made With baſes, 
the pallages between them would have been exifeniely hare 
row and [neonvententi and It was doubtleſs for the fame reas 
fon that Vitruvius wade the plinth of his Tüten eullimy 
round; that ortler, according to hie conflruRtion, belng part!» 
eularly adapted to fervile and commerelal tte, where 
convenlency de preferable to beauty, However this be, fer- 
ſons of — taſte will grant, that a baſ# not only gives a groct» 
ful turn to the column, but is Nkewiſe of real fe ſorvinng 9 
keep it firm on its plan and that If columns without baſes arg 
now (et aſide, It i mark of the wiſdom of on drghitetls, ra- 
ther than indication of their bein overtied y prgjudles, as 
ſome adorers of antiquity would inffnuate.”! | * 
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In imitation of Palladio, and «ll modern architefts except 
Vignola, the Attic baſe in this order is uſed: and jt is the moſt 
beautiful of any, though for variety's ſake, when the Doric and 
lonie orders are employed together, the baſe invented by Vig- 
ola, of which « profile is annexed, may ſometimes be uſed: 

ruin has uſed it in the colonnades of St; Peter's, and it hath 

h ſucceſafully applied in many other buildings, 
The anclents ſometimes made the ſhaft of the Doric 477 
rilmatle, as appears by & paſſage in the fourth book of Vitru, 
Flag, and other times they aclornecl it with a pron kind 
allow fan ee from the centre of a [quare, 0 
titerval or Allet being left between them; of Which lort there 

e no (othe eolumis to be ſeen at the ſemples of Peſe Hear 

aples, tid in the church of St, Peter in Catenis at Kone, 

di former of ele manners hath not been Imitatedl by auy of 
the moclerns i not 1s the ſecond very Frequent; Srambee! 
blaties it fot its want of (ulidity; the projecting angles between 
hs — being ealily broken, and very ayer ts moultler: 
truvis gives the height of the Dotic capital one edule, 
ad all the Wuderis, except Alberti, have followed his example: 
evertheleſs, as l 1s uf the fame kind with the Tuſtan, they 
lvl both bear nearly the fame propertion tv the heights 6 
thelf reſpettive columns; and conſequently the Durie 1* 
eight ty be mars than one module; and areerdingly 1114 fy beth 
| the Colifenm, and in the theatre of Margolis; being in the 
fr er uf theſe buildings p wars of N I minnſes, and 
| eight g the whole 
capital bs thirty-two mines, and in the form and dimenſions of 
the particular members there is but little deviation from the 
rofile of the theatre of Marcellus, The frize, or neck, is en- 
rich with huſks and roles as in Palladia's deſign, and as It 
as been executed by Sangallo at the Farneſe, and by Cigoll in 
the cortile of the Strozxi M Florence,as well as in ſeveral build. 
ings of note in this city, The projettion of theſe huſks and 
— muſt not exceed that of the upper cinfture of the co- 
mn, 
The architrave is one module in height, and compoſed only 
ol one faſcia and a fillet, ws at the theatre of Marcellus: the 
drops are conical, as they are in all the antiques; and not py» 
ramidal, as they are very improperly made by moſt of our Eu- 
gliſh workmen, The frize and cornice are each of them one 
module and a half in height: the metope is enriched with a 
bull's ſkull, adorned with a garland of beads; in imitation of 
thoſe on the temple of Jupiter Tonang, at mie foot of the Capi- 
tol. In ſome antique fragments, and in A greater number ot 
modern buildings, the metopes are alternately enriched with 
theſe ox - Kulla, and pateras ; but they may be filled with any 
other ornaments of good forms, and frequently with greater 
propriety, Thus, in military ſtruttures, heads of Meduſa, or 
the furies; thunderbolts, and other ſymbols of horror, may be 
introduced: likewiſe helmets, daggers, and garlands of laurel, 
or oak, But ſpears, ſwords, quivers, bows, cuiraſſes, ſhields, 
and the like, muſt be avoided; becauſe the real dimenſions of 
theſe things are too conſiderable to find admittance in ſuch 
ſmall compartments; and repreſentations in miniature always 
carry with them an idea of littleneſs. In ſacred eng che- 
rubs, chalices, and garlands of palm or olive, may be em- 
loyed; likewiſe doves or other ſymbols of moral virtues; and 
in private houſes, creſts and badges of dignity, may ſometimes 
be Tuffered, though ſeldom; and indeed never, when they are 
of ſuch formal and inſipid figures, as ſtars and garters, crowng, 
coronets, mitres, truncheons, and the like; the bad eſſetts of 
Which may be ſeen at the treaſury in St. James's Park, and in 
many other quote 
Too muc i 


1 the dene, thirty-three ne, The 


variety in the ornaments of the metopey muſt be 
avoided, for fear of deſtroying the unity of the compoſition : and 
it is belt never to introduce more than two different repteſen- 
tations, which could not conſiſt of above one, ot at moſt two 
objects, each, of ſimple forms, and not overcharged with orna- 
ments. In the diſpolitivn of theſe, care muſt be taken to place 
them with ſymmetry j thoſe on the right corteſponding with 
thoſe on the left } Wherefore, when a tr glyph happens to be in 
the middle of u frönt, it becomes nece 
dle ones, by filling the two metopes, on each (ide of the cen- 
tral riglyph, with the ſame ſort of ornaments! 'ny at the gate 
of Bur naon-Foulejallpollng the reſt alternately throughout 
the whole front, as uſual, It is likewife to be obfor ved. that 
he ornanients of the metopes are not to projett ſo much as at 
vw-Chureh, and at General Wade's houſe in Birlington:gar- 
dens ying they are far more iriking than the triglyphs,which 
ought to be predominant j polg eſſential and 115 parts 
In the compoſitivn. Palladio, In the bafllleg of Vicenza, has 
sven t6 the moſt vlevated parts of the ox-(kulls and pateras 
very little more * than that of ths triglyph, and in 
this he has copied the ancients, who felduin of Hever gave 
more projeftion to any ornament t on that of the burder In 
Whirh vu ejiglyſed | 6s your by thoſe ue le (raginents 
the op Medic, 1. why others in afferent parts of 
wh, Thi e "A of the iriglyp in thelt plan evmmonly 
rm & Fight pn Ive them more effebt; « arts 
eliannel m4 
| 


TW bu ; i [1] 
be tus hi its Inner angle from top ts eiten, Git 
quits te the abe e. — . | 


aty to couple the mid 


i 


making the module on! 


In the cornice we have deviated very little from the 5 
Le Clere, who, in his Doric — bs imitated that 15 
ola, males the mutules as broad as the 4m of the triglypli, 

1. Olbbs hath followed his example; und they have been * 
. in this manner at a coliple of tours to houſe on the north, 
de of Lincoln Inn Fields, But Viguola's method is pre. 
ferable; who makes them only as broad us the triglyph, * 
ornaments of the Soffit are nearly the lame as 115 ol Vigno⸗ 
la! they ſhould be entirely wrought in the ſolid of the cu, 
and have no 1 beyviid it; There is no neceſſiiy lan 
cutting them vep; In molt of Palladig's wildings, they dy 
not enter above two minutes, ard that is Nifficient, 

Of all the orders the Doric is moſt diffieult to diftribute, yy 
aecbunt of the large intetyals between the trig) E. At the 
Coliſeum they ate vitiitied j and lo hey are in Uk evlynndey 
ol St. Peter's ant in leveral other byl ding at Rome, This 
Iideed obviates the difficulty j but it likewiſe . lie br. 
det of one of its rinelpal utnaments, WHHOUt WHICH it e eth 
lite preferable ty the Tuſcan: The aneients Wployel ili 

orte In temples dedicated to Minerva, 1 Mare, ani th Hw. 
tiles t Whoſe = aid manly difpulitions Alte Well With ils 
Ke of this Brder; Berli Jag It 14 Mete Fur ehh 
Jefdiegied do ot Baviour, St, Pall, St, Pele, Ut any wi 
Nalnis remarkable for thelr Fortlinde in expoliiig their liv 
tor the &hiitian Fall, Le Cleve revorments the wie of (+1 
all kinds of military eee e arfenaly, gates of ehe 

a d ouſes, Ne, and . may likewiſe be employed in 
he howies of envrals, wr ther martial men, in mauſuleiny 
rotted o thelr memory, or in triunphal bridges and arch 
wilt 16 celebrate their vittories, 

The height of the Doris column here is ſixteen modules; 
which, in buildings where majelly is required, is u goud p14, 
portion ; but in others it may be more lender, "Thus Vitruving 
ins kes the doric column in portices higher by halt a dianvier 
than in temples; and moll of the modern architects have an 
ſume occaſions followed his example, In private houſes there. 
fore it muy be 46}, 464, or 464} modules high; and in interior 
decorations even [eventeen modules, and lometimes a trifle 
more; which encreaſe in the height may be nude entirely on 
the ſhaft, as in the Tuſcan order, without changing either the 
bale or capital, The entablature may remain unaltered; fur 
it will be ſufficiently high. 


Art. g. Of the Jonic Order, See Plate VI. Fig. 3 


Among the ancients, the form of the Ionic profile appears 
to have been more poſitively determined, than that of any other 
order; for in all the antiques at Rome (the temple of Concord 
excepted) it is exattly the ſame, and agreeable to the deſcrip. 
tion Vitruvius hath given of it, The modern artiſts have likewiſe 
been unanimous in their opinion; all of them, excepting Palla. 
dio and his imitators, having employed the dentil, cornice, 
and the other parts of the profile, nearly as they ere found in tlg 
Coliſeum, the temple of Fortune, and the theatre of Marcellus, 
The height of the column is eighteen modules, and that of the 
entablature four modules and a half, or one quarter of the height 
of the column, as in the other orders; Which is a trifle lels 
than in any of the regular antique Tonics, The baſe is Attic, 
as in all the antiques, and the ſhaft of the column may be plain, 
or fluted with twenty-four flutings, or twenty only, as at the 
temple of Fortune; whoſe plan may be a trifle more than a 
ſemi-circle, as at the temple of Jupiter Tonans, and the forum 
of Nerva, becauſe they then appear more diſtin&t; and the fillet, 
or interval between them, muſt not be broader than one third 
of the breadth of a fluting, nor narrower than one quarter 
thereof. The ornaments of the capital are to correſpond with 
the flutings of the ſhaft; and there muſt be an ove above the 
middle of each fluting. The volutes are to be traced accord- 
ing to Goldman's method, which is the beſt, 

The three parts of the entablature bear the ſame preprint 
each other; itt this as in the Tuſcan order, The trize is plain, 
as being moſt ſuitable to the ſimplicity of the reſt ; and the 
cornice is altfioſt an exakt copy from Vignols's deſign, in 
which there is a grandeur of nile that none of His competitors 
have arrived at, In interlor decorations, here much delic- 
ey is requited,the height of the etitablatire may be reduced even 
to one fifth of the column, by obſerving the ſane method, and 

foil fifths of the ſernl-dlameter, 

As the Dotle order {4 particularly affetted in bulldings de. 
dicated to male ſaluts, fo the Tonie Is uſed In fuch as are efer- 
ted to female falnts of the matronal fate, It Is ke wie er 

loyed In halls of Juſtlee, In librarles, colleges, and other 
te that have any relation to arts uf Jetters, 114 private 
dufte and It palaces, t6 adorn the Women's apartments, n 
ſays Ly Clere, in all places confoerated to peace and ang, 
lity, The ancients Ale It In pin les dedicated to Jun i 
Bacchus, to Plana, and other deliles; whoſe diſpoſitions be 
a Medium between the ſevere an effeunlitate 


Att, 4: Of the Corinthian Order, See Plate VI. Fig: 4 

The Ty ring model of th — order, en * 
antique at Rome, 14 generally allawell; upop the whole, 0 Ut 
1 ihres 1 he Campo Vierne the Temalne, 1 * 
i ought, ot ple of dar Miete, ly 3 
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ARCHITECTURE. 


k, where he gives the profile at large, acknowledges 
fourth hooks had ſeen any work better executed, or more deli- 
Gniſhed; that all its parts are beautifully formed, well 


cately : . k . + 
and artfully combined ; which two- laſt qualities 
ui. ſignified by his Beniſimo Inti. With theſe 


" Me ſentiments it is remarkable, that, in his deſign of 
Ek order, he hath ſo far deviated from this — 
ent original as ſcarcely to leave the ſmalleſt ſhadow of reſem- 

0 it. 

ke columa is twenty modules high, and the entabla. 
ture five; which proportions are a medium between thoſe 
of the Pantheon and of the Three Columns. The baſe of 
the column may either be Attic or Corinthian: my are both 
beautiful. Palladio and Scamozzi have employed the Attic 
baſe, enriched with aſtragals: but ſo frequent a repetition of 
the ſame form hath a bad effect, as may be ſeen at the church 
ol St. Martin's in the Fields, and at the Bank. 

Ir the entablature be enriched, the ſhaft of the column may 
be fluted: provided it be not compoſed of variegated marble: 
for a diverſity of colours renders even ſmooth ſurfaces con- 
fuſed, and ornaments of ſculpture "_ ſerve to make the con- 
ſulion greater. The flutings may be hlled to one third of their 
height with cablings, as in the inſide of the Pantheon; which 
will ſirengthen the lower part of the column, and make it leſs 
liable to injury. But if the columns are not within reach, or 
ſubjett to be hurt by 33 theſe are better omitted: for 
the general hue of the column will then be more even. In 
ſome very rich buildings, the cablings are compoſed of reeds, 
ribbands, huſks, flowers, &c. (at the Thuilleries in Paris there 
are ſome exquiſitely wrought by. Jean Gougeon's own hand,) 
but it is better to reſerve ſuch niceties for interior decorations. 
In the exterior, whatever doth not contribute to the general 
effett of the whole building, is in a great meaſure uſeleſs, and 
an expence that might more jJudicion 1 be employed in places 
where it would be more attended to. In general, exceſſive or- 
naments, though they encreaſe the magnificence of a build- 
ing, always deſtroy the grandeur of its effett, The parts that 
in themſelves are large,, and ſo formed and diſpoſed as to re- 
ceive broad maſles and ſtrong impreſſions of light and ſhade, 
will of courſe excite great ideas: but if they are broken into a 
number of ſmall diviſions, and their ſurface ſo varied as to 
catch a thouſand impreſſions of light, demi-tint, and darkneſs, 
the whole will be confuſed, trifling, and incapable of cauſing 
ay grand emotions, 

The capital is enriched with olive-leaves, as almoſt all the 
antiques at Rome of this order are ; the acanthus being ſeldom 
em del but in the Compoſite. De Cordemoy, however, 
poke the acanthus; and obſerves that the flexible ſprigs, 
which accompany the leaves of that plant, may more natu- 
rally be ſuppoſed to form the contour of the volütes, than the 
if branches of a laurel or olive. It is irange, ſays he, that 
prople ſoon ceaſe to eſteem what is natural! nature and reaſon 
mult always be violated, and we prefer a confuſed jumble of 
ute pointed leaves of the olive Ur laurel, to the fiuple and 
graceful contours of the acanthus. With regard to the man- 
ner ul non and working the capital, the deſigns, together 
with What is faid on the ſame heat under the Conipolite 
vider, will ſuffietently explain it. 

The diviſions of the entablature bear the ſame proportion to 
each other as in the Tuſcan, lonie, and Cumpoſite orders. The 
se bs enriched with a baſs relief, eumpuſed from various 
lagments In the Villa Medivi at Rome, The parts and orna- 
Weis of the cornice are all regularly diſpoſed the coffers in 
he (offit of the corona are ſquare, and the borders round them 
alike an all ces; as they are at the arch of Thus, and as Pal- 
lacie hath made them 1 4 precaution which Vignola neglotted, 

The Corinthian entablature may be reduced 10 two ninthy, or 
ane filth of the height of the columm, by the fame rule as in 
le lonle and Compoſite orders, But when it [x necollary to 
make it ſu (mall as one filth, it will be beſt to uſe the Jonle 
enablature, as Palladio hath done in the eriſtyle of the Olym-» 
pic Theatre at Vicenza, and in many others of his buildings 
or 10 retrench the dentils of the cornice, as in Serlio's an 
Scamozzi's profiles; the part of the cornice under the modil- 
lion. hand being compete only of the ovolo and ogee ſeparated 
by a fillet; as at the temples of Trevi and of Scift in Umbria, 
mentioned by Palladio in his fourth book, : 

The Corinthian order is proper for all buildings, where deli- 
ceacy, gaiety, and magnificence are required, The ancients 
uſed it in temples dedicated to Venus, Flora, Proſerpine, and 
Nymph of the Fountains; becauſe the flowers, leaves, and 
volutes, that adorned it, ſeemed well adapted to the delicacy of 
tele deities. As it is the moſt magnificent of all the orders, it 
in extremely proper for palaces, public ſquares, and churches 
dedicated to the Virgin Mary, or other virgin ſaints; and on 
account of its gaiety it may likewiſe be uſed in theatres, 

aqueting.roome, and all — conſeerated to mirth and 
plea ure, Several ſorts of leaves are applied to compoſe the 
capitals of the Corinthian and Compoſite columns, viz. the 
«anthus, parſley, olive, laurel, oak, &c, &c, Sketches of 
lune of thoſe leaves appear in the plate of tho orders, 
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Art. 5. Of the Compoſite Order. See Plate VI. Fig. 5: 


Strictly ſpeaking, the ancients had but four orders: the Com- 
oſite was not conſidered by them as a diſtin production. 
itruvius expreſsly tells us, Book IV. Chap. I. that on Corin- 
thian columns other capitals of various kinds were employed] 
which nevertheleſs ought not to change the names of the co- 
lumns, becauſe the proportions remained ſtill the ſame. The 
moderns, however, have ranked the Compoſite with the four 
orders mentioned by Vitruvius; having, among the great 
number of capitals to be met with in the remains of antiquity, 
choſen for a model that which hath been uſed in the triumphal 
arches, in the temple of Bacchus, and the baths of Dioclelany 
rather, as agreeing more with the deſcription of Vitruvius, 
(who obſerves that they were compoſed of the Ionic, Doric, 
and Corinthian) than from any preference in point of beauty 
to many others. 

It doth not appear that the ancients affected any particular 
form of entablature to this — Sometimes the cornice is 
entirely plain, as in the temple of Bacchus, at others, as in 
the arch of Septimius Severus, it is enriched with dentils, dif- 
fering very little from the Ionic; and in the arch of Titus 


there are both dentils and modillions; the whole form of the 


profile being the ſame with the Corinthian, as executed in the 
antiques at Rome. 

The height of the column is twenty modules, and that of 
the entablature five: the baſe is Attic, and it meaſures the ſame 
as in the Doric and Ionic orders; but as the module is leſs, all 
its ” are of courſe more delicate. The ſhaft is enriche 
with flutings, which may be to the number of twenty, or twenty- 
four, as in the Ionic order: for there is no reaſon why their 
number ſhould be augmented. The module is leſs; the flu- 
tings will therefore be leſs likewiſe, and correſpond exattly 
with the character of the reſt of the compoſition, 

The capital is of the ſame kind that all the moderns have em- 
ployed in this order, and enriched with leaves of the acanthus, 
as all the antique capitals of this fort are, With regard to the 
method of tracing it, few directions will ſuffice: for the deſigns 
are all exactly figured. The curvatures of the abacus are deſcribed 
from the ſummits of 1 triangles ; the projettion of the 
vplutes is determined by a line drawn from the extremity of 
the aſtragal to the extremity of a horn of the abacus; and the 

rojettion of the leaves is determined by another line drawn 
rom the fillet below the aſtragal, parallel to the former, The 
manner of executing both theſe, and all other enriched capi- 
tals, is, generally _— bad. The Engliſh workmen, 
however, muſt not be accuſed of want of capacity: a great 
number of them are excellent, and, in neatnels of execution, 
outdo, perhaps, thoſe of any other country whatever: but, 
from the parſimony of their — and, in ſome degree, 
for want of perfeft (kill and facility in deſigning, their per- 
formance are often flat, without intention or effett; in ſhort, 
iv the laſt degree, infipid, 

Many, even of our teſt architets, have too much 
negletted the detail; having employed their attention wholly 
on the — diſpolitivn of weir eumpoſitions, This 
neglett, though authorized by great examples, ought by no 
means to be Imitatedt it is the bulineſs of the architect 
ts atend to the minuteſt vbjett, as well as ts the moſt 
conſiderable, It the entire execntion of the fabric be left 
ts his direttion, the faults that are committed will be Nated to 
his account i and therefore it will be prudent in him 4 chaſe 
good workmen, and 19 furniſh them with proper models and 

reviſe r* which he will ew the extent of 

is capacity, and diltinguith himfelf from the common herd 
of thole who allume the title of architetts, The moſt maſterly 
diſpoſition, Incorrettly executed, can only be conſidered as a 
ſketch in painting, or as an excellent piece of muſlo performed 
by country fidlers, 

The foot of the leaves of the capital muſt not 7. beyond 
the upper part of the ſhaft of the column, as at Kt, Carlo in the 
Curſo at Rome, and at the —_—— in London j for 
nothing is uglier : neither is the lower row of them to bend for- 
wards, as in many of the antiques, and in ſome modern build- 
ings, becauſe they then hide a great part of the upper leaves, 
and give a diſagreeable form to the whole capital, The dif- 
ferent bunches that compoſe the leaves muſt be ſtrongly 
marked, and maſled in a diſtin manner. The (prigh that 
(pring from between the upper ones, are to be kept flat upon 
the vaſe; and the ornaments of the volutes are not to projett 
beyond the fillets that encloſe them. Theſe are all the direc- 
tions that can well be given in writing: but thoſe who would 
excel in works of this kind, muſt conſult Nature, and thoſe 
buildings, ancient or modern, in which they have been exe- 
cuted with care and judgment, 

The parts of the entablature bear the ſame proportion to 
each other, as in the Ionic and Tuſcan orders. The architrave 
is nearly the ſame with thoſe of Palladio, Vignola, and the 
Baſilica of Antoninus. The trize is enriched with foliages, 
in imitation of thoſe at Nero's frontiſpiece; whoſe moſt pro- 
minent parts ought never to projett beyond the uppermoſt 


moulding of the architrave. 
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ARCHITECTURE. 


The cornice is imitated from Scamox zi, and diflers from the 
Corinthian only in the modillions, which are flat, The ſoffit of 
the intervals between the dentils muſt be hollowed upwards, 
behind the little fillet in front, as they are in moſt of the an- 
tiques; which occaſions a dark {hade, that marks the dentils 
more diſtin&ly : and the ſame muſt be obſerved in the Ionic 
and Corinthian orders. The roſes in the ſoffit of the corona 
are not to projeti beyond its horizontal ſurface; and care muſt 
be taken not to vary them ſo much as at St. Peter's or the Va- 
tican, becauſe the unity of the 7 ſuffers thereby. 
The modillions or dentils might with almoſt as much pro. 
priety be varied: it will be beſt therefore to make them all 
alike, as they are in moſt of the antiques, and at Earl Spen- 
cer's houſe in the Green Park; that ſo they may not ſtrike the 
beholders as diſtintt objetts, but as un of one great whole. 
Or they may be of two kinds, which occaſions more variety, 
and no confuſion : for the ideas ſucceed each other ſo rapidly, 
that the third takes place before the firſt is in any _— obli- 
terated; ſo that nearly the ſame eſſett is produced as by a con- 
tinued ſucceſſion of the ſame objeft. But though this variety 
be allowable in ſmall objetts, which the eye peruſes at a ſingle 
glance, and in ſuch as are merely acceflory, and do not intlu- 
ence the general form of the compoſition; yet it is by no 
means to be tolerated in columns, and other large or eſſential 
parts, which, from the number of their conſtituent points, are 
not conveyed to the mind at once, either with eaſe or perfett 
clearneſs; and therefore, if varied, cannot fail of exciting 
confuſed ideas. 

The Romans uſed the Compoſite order more frequently in 
their triumphal arches than in any other buildings; meaning, 
as Serlio — to expreſs their dominion over thoſe na- 
tions that invented the orders of which this is compoſed. It 
may, ſays Le Clerc, be uſed with . wherever elegance 
and magnificence are to be aſſembled; but it is more particularly 
adapted for buildings intended to commemorate any ſignal 
event, or to celebrate the virtues and actions of conquerors or 
legiſlators: becauſe the capitals, and other ornaments, may be 
compoſed of emblems and alluſive repreſentations ; which is 
agreeable to the cuſtom of the ancients; as appears by multi- 
tudes of fragments of capitals, and other members of architec- 
ture, to be ſeen in different parts of Rome. 

The Compoſite entablature may be reduced to two ninths of 
the column, (which, to avoid frattions, I ſhall call four mo- 
dules and a half) by making the module only nine tenths of 
the ſemi-diameter, and obſerving the meaſures as in the de- 
ſign; and there will be a dentil in the outer angle, as in the” 
Jonic order. It may likewiſe, if required, be reduced to one 
fifth, by making the module four fifths of the ſemi-diameter : 
— in caſes where it is neceſſary to diminiſh it fo much, 
it will be beſt to employ the Ionic cornice; which, being com- 
poſed of fewer parts, will ſtill retain an air of grandeur, not- 
withſtanding the ſmallneſs of the whole maſs. 

Moſt . — give the laſt place to the Compoſite or- 
der, as being the laſt invented, and a compound, which of 
courſe ought to be preceded by all the ſimples. I have 
followed Scamozzi's method; his arrangement appearing to 
me the moſt natural: -for his orders fucceed each other 
— to their degrees of —_— and in the progreſſion 
that muſt abſolutely be obſerved whenever they are employed 
together. 


SECT. VI. PiLASTERS. 


THEsE differ from columns only in their plan; which is a 
ſquare, as that of a column is round. Their baſes, capitals, 
and entablatures, have the ſame parts, with the ſame heights and 
projettions, as thoſe of columns: they are alſo diſtinguiſhed 
in the ſame manner, by the names of Tuſcan, Doric, Ionic, Co- 
rinthian, and Compoſite, The column is undoubtedly more 
periett than the pilaſter. However, they may be employed 
with great pron on many occaſions. Some authors de- 
claim againſt pilaſters, becaule, according to them, they do not 
admit of diminution. But this is a miſtake; there are man 
inſtances, in the remains of antiquity, of their being diminiſhed. 
Scamozzi always gave his pilaſters the ſame diminution as his 
columns: Palladio and Inigo Jones have likewiſe diminiſhed 
them in many of their buildings, 

Pilafters where uſeful. 


Pilaſters are employed in churches, galleries, halls, andother 
interior decorations, to ſave room; for, as they ſeldom projet 
beyond the ſolid wall above one quarter of their diameter, they 
do not occupy near ſo much ſpace as columns. They are like- 
wiſe uſed in exterior decorations ; ſometimes alone, initcad of 
columns, on account of their being leſs expenſive ; and ſome- 
times * accompany columns, being placed behind them to 
ſupport the architraves, where they enter the building, as in the 
Pantheon at Rome; or, in the ſame line with them, to fortify 
the angles, as in the portico of Septimius. When pilaſters are 
uſed alone, they ſhould projeft one quarter of their diameter 
beyond the walls. When placed behind columns, eſpecially if 
they be very near them, they need not projet above one eighth 
ol their diameter. But, when placed on a line with columns, 


their projeftion muſt be regulated by that of the columns; and 
conſequently, it can never be leſs than a ſemidiameter, ey 
when the columns are engaged as much as poſſible, * 
The ſhafts of pilaſters are . adorned with fluti 
in the ſame manner as thoſe of columns; the plan of which ma 


- be atrifle more than a ſemi-circle: their number muſt he ſeven 


on each face, which makes them nearly of the ' 
thoſe of columns. The intervals, or fillets, mai 
third or one fourth of the fluting in breadth. The ca itals of 

ilaſters are profiled nearly in the ſame manner as thoſe of co. 


umns. ; 
SECT, VII. Arrics. 


THxss very properly follow the pilaſters; being noth; 
more than ſ- hel wh their cornices, They ad "ing 
origin in Athens, where it was for many ages a rule in build. 
ing to conceal the roof. For this purpoſe, nothing ſerved ſo 
well as a kind of low or little order ranged in a continued line 
ſingly, or with the interruption of balluſters; which rifin, 
above the reſt of the work and before the roof, hid it 0 
fettly, and placed ſomgthing agrecable in view. The place 
of Attics, therelore, 14 the uppermoſt extremity of a build. 
ing, to which they ſerve as a crown, or very properly make a 
finiſhing for the other orders when they have — uled in the 
ſtructure. The muſt never ſtand under any thing except ſuch 
ornaments as are placed at the very top. Theſe Attics ſhould 
never exceed in height one third of the height of the order on 
which they are — nor be leſs than one quarter of it. 
The baſe, dye, and cornice, of which they are compoſed, ma 
bear the ſame proportions to each other as thoſe of edeſtal; 
do; and the baſe and cornice may be compoſed of the ſame 
mouldings as thoſe pedeſtals. Sometimes the Attic is conti. 
nued throughout; at others, it projects, and forms a pilaſter 
over each column of the order. The breadth of this pilaſter 
is ſeldom made narrower than the upper diameter of the co- 
lumn below it, and never broader. Its projection may be 
equal to one quarter of its breadth. 


SECT. VIII. PERSsIANS, CARYATIDES, AND TrRuixi. 


Bes1DEs columns and pilaſters, it is ſometimes cuſtomary 
to employ 8 of the human figure, to ſupport en- 
tablatures in buildings. The male figures are called Per/ians; 
and the female, Carians, or Caryatides. 


Art. 1. Origin of Perſians. 


The Perfians are ſo called from a victory gained over the 
Perſians by Pauſanias, who having brought | ſpoils and 
trophies to the Athenians, they fixed upon Perſian figures for 
thoſe which ſhould ſupport entablatures, and thus kept in mind 
that there were once Perſian ſlaves in Athens. To repreſent 
theſe conquered people in the loweſt ſtate poſlible, they loaded 
them with the heavieſt entablature, viz. that of the Doric or- 
der. In proceſs of time, however, other figures beſides thoſe 
of Perſians were introduced, and other entablatures put over 
them; but the name was itil] retained. . 

Art. 2. Origin of Caryatides. 

The proper Caryatides are women dreſſed in long robes, af. 
ter the Aſiatic manner; and the origin of the device was as 
follows. The Carians had been long at war with the Athe- 
nians; but being at length totally vanquiſhed, their wives were 
led away captives; and, to perpetuate the memory of this event, 
trophies were erefted, in which figures of women, dreſſed in 
the Caryatic manner, were uſed to ſupport entablatures like the 
Perſians; and though other female figures were afterwards uſed 
in = ſame manner, the name of Caryatides was always te- 
tained. 

Art. g. Origin of Termini. 

Termini are ſometimes employed, inſtead of Perſians or Ca- 
ryatides, to rr the entablatures of monuments, chimney- 
pieces, and ſuch like compoſitions, Theſe figures owe their 
origin to the ſtones uſed by the ancients to mark the limits of 

articular poſſeſſions, Numa Pompilius, to render thee in, 
violable, conſecrated the terminus into a deity, and inſtituted 
feſtivals and ſacrifices to his honour. In a ſhort time, what 
was formerly only large upright ſtones, were repreſented in hu- 
man ſhape: and afterwards introduced as ornaments to temples 
and other buildings. The termini are now principally uſed as 
ornaments for gardens and fields. 


Art. 4+ The Proportions of the Caryatides and Perſians. 


The Caryatides, or ſemale figures, ſhould never much ex- 
ceed the human ſize. But the Perſians, or male figures, may 
be of any ſize; and the larger the better, as they will ſtrike the 
beholder with the greater awe and aſtoniſhment. Perſians may 
be uſed with propriety in arſenals, galleries of grmour, &c. un- 
der the figures of captives, heroic virtues, &c. Their entabla- 
ture ought to be Doric, and bear the ſame proportion to them 
as to columns of the ſame height. The entablature for Carys- 
tides ought to be either Ionic or Corinthian, according as 
character of the figures is more or leſs delicate. 

The ancients made frequent uſe of Perſians and Caryatides, 
and delighted in diverſitying them a thouſand ways. Thc 


modern artiſts have followed their example; and there is af 20 
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fitions of this kind to be met with in differ- 
mf tc Frope, Indecent attitudes, diſtorted features, 
— "11 monſtrous produRtions, ought to be avoided, of which 
hers are many examples in Gothic buildings. On the con- 
. ary, the attitudes ſhould be ſimple and graceful, the counte- 
— always pleaſing, though varied and ſtrongly marked 
agreeable to the nature of the object reprefented. 


SECT. IX. PxzDESTALS. 


Mos r writers conſider the Pedeſtal as a neceſſary part of the 
order, without which it is not complete, It is indeed a matter 
ol little importance whether it be conſidered in that light, or 
is a diſtint compoſition: we ſhall therefore treat of a pedeſtal 
a5 a diſtintt body, having no more connettion with the order 
han an Attic, a baſement, or any other part with which it may 
on ſome occaſions be aſſociated, _ 

A pedeſtal conſiſts of three principal parts; the baſe, the 
dye, and the cornice. The dye is always — of the ſame 
baute; being conſtantly either a cube or a par lelopipedon : 
but the baſe and cornice are varicd and adorned with more or 
ſewer mouldings, according to the ſimplicity or richneſs of 
the compolition in which the deſtal is employed. Hence 

geſſals are, like columns, diſtinguiſhed by the names of Tu/- 
can, Doric, Ionic, Corinthian, an Compoſite. 


Art. 1. Pedeſtals where proper. 


Some authors are averſe to pedeſtals, and compare a column 
raiſed on a pedeſtal to a man mounted on ſtilts; imagining that 
they were introduced merely from neceſht , and for want of 
columns of a ſufficient length. It is indeed true, that the 
ancients often made uſe of artifices to lengthen their columns ; 
as appears by ſome that are in the Baptiſtery of Conſtantine at 
Rome ; the ſhafts of which, being too ſhort for the building, 
were lengthened and joined to their baſes by an undulated 
ſweep, — with acanthus leaves. Nevertheleſs, there 
are many occaſions where pedeſtals are evidently neceſſary: 
and ſome in which the order, were it not raiſed, would loſe 
much of its beautiful appearance. Thus, in the inſides of 
churches, if the columns that ſupport the vault were placed 
immediately on the ground, their ſeats would hide their baſes 
and a good part of — ſhafts; and in the theatres of the an- 
cients, it the columns of the ſcene had been placed imme- 
diately on the ſtage, the actors would have hid a part of them 
from the audience. In anterior decorations, a pedeſtal dimi- 


- niſhes the parts of the order, which otherwiſe might perhaps 


appear too clumſy, and hath the advantage of placing the co- 
lumn in a more favourable view, by — its baſe nearer the 
level of the ſpeftator's eye. Ina ſecond order of arcades, 
there is no avoiding pedeſtals; as without them it is impoſſible 
to give the arches any tolerable proportion. 


Art. 2. The Proportions of Pedeſtals. 


With regard to the proportion that pedeſtals ought to bear 
to that of the columns they ſupport, it is by no means fixed. 
Both the ancients and moderns vary greatly on this head. 
Vignola's proportions are generally reckoned the beſt. He 
makes his pedeſtals in all the orders of the ſame height, viz. 
one third * column; and as their breadth of courſe in- 
creaſes or diminiſhes in the ſame degree as the diameters of 
their reſpeftive columns do, the charatter of the order is al- 
ways — which, according to any other method, 1s 
impoſſible. 

As to the diviſions of the pedeſtals; if the whole height be 
divided into nine parts, one of them may be given to the 
height of the cornice, two to the baſe, and the ſix remaining 
to the dye. The breadth of the dye is always made equal to 
that of the plinth of the column. The projection of the cor- 
nice may be made equal to its height; and the baſe being divi- 
ded into three parts, two-of them will be for the height of the 
linth, and one for the mouldings, whoſe projection muſt be 
lo than that of the cornice. ſe meaſures are common to 
all pedeſtals. 


SECT, X. INTERCOLUMNIATIONS. 


Columns are either engaged, or inſulated: and, when in- 
ulated, are either very near the wall, or at a conſiderable diſ- 
tance from it, Engaged columns, or ſuch as are near the 
valls of a building, are not limited in their incolumniations, 
u theſe depend on the breadths of the arches, windows, niches, 
or other decorations placed between the columns. But co- 
lumns that are entirely detached, and perform alone the office 
of ſupporting the entablature, as in periſtytes, porches, and 
galleries, muſt be near each other, for the ſake both of real 
and apparent ſolidity. 


Art. 1. The different Intercolumniations uſed by the Ancients. 


* 


ſhe intercolumniations among the ancients were various. 
Thole uſed in the Ionic and Corinthian orders were the pyc- 
I” of which the interval was equal to one diameter and 
i half of the column ; the ſyſtyle, whole interval was equal to 
two diameters; the euſtyle, to two and a quarter; the diaſtyle 
three, and the arzoſtyle to four. In the Doric order, they 
uled other intercolumniations, lating them by the tri- 
U'yphs, one of which was always p 


directly over the mid - 


dle of each column; ſo that they were either „mono- 
triglyph, of one diameter and 12 diaſtyle, * — diame- 
ters and three quarters; or arwoſtyle, of four diameters; and 
the Tuſcan intervals were very wide, ſome of them being 
above ſeven diameters, which was very pratticable, as the ar- 
Cchitraves were of wood, 
Among theſe diflerent intercolumniations,the pycnoſtyle and 
ſyſtyle are too narrow; for although the ancients made tre- 
uent uſe of them, that ought rather to be aſcribed to neceſlity 
than choice. For, as the architraves were compoſed of ſingle 
ſtones, extending from the middle of one column to the mid- 
dle of another, it would have been difficult, eſpecially in large 
buildings, to find blocks of a ſufficient length for diaſtyle in- 
tervals. With regard to the arœoſtyle and Tuſcan intercolum- 
niations, they are by much too wide, and can only be uſed in 
ruſtic buildings, where the architraves are of wood; neither is 
the diaſtyle ſufficiently ſolid in large compoſitions, The euſ- 
tyle is a medium between the narrow and broad intervals; and 
being at the ſame time both ſpacious and ſolid, hath been pre- 
ferred to any of the reſt by the ancients as well as the moderns, 


Art. a. Iatercolumniations uſed by Vignola. 


Vignola obſerved nearly the ſame proportion in all his in- 
tercolumniations ; which practice, though condemned by ſe- 
veral writers, is certainly preferable to any other; as it pre- 
ſerves the charatter of =Y Order, and maintains in all of 
them an equal degree of real ſolidity. Setting aſide therefore 
the pycnoltyle and ſyſtyle diſpoſitions on account of their want 
of ſpace, and the arzoſtyle for its deficiency in point of 
ſtrength, it may be eſtabliſhed, that the diaſtyle -— euſtyle 
intercolumniations (the latter of which, on moſt occaſions, 
ought to have the preference) may be employed in all the or- 
ders without diſtinction, excepting the Doric; in which the 
moſt perfect interval is —— neither the monotriglyph, 
nor the arzoſtyle, being to be ſuffered but in caſes of — 

Sometimes, on account of the windows, doors, niches, and 
other decorations, which correſpond with the intercolumnia- 
tions of the periſtyle, or gallery, it is not poſſible to make the 
intervals ſo narrow as euſtyle, or even as diaſtyle: wherefore 
the moderns, authoriſed by ſome few examples of the ancients, 
where grouped columns are employed, have invented a man- 
ner of _ ing them, called by Perrault areoftyle, which ad- 
mits of a larger interval, without any detriment to the apparent 
ſolidity of the building. This kind of diſpoſition is compoſed 
of two ſyſtyle intercolumniations; the column that ſeparates 
them being approached towards one of thoſe at the extremities, 
ſufficient room only being left between them for the projection 
of the capitals; ſo that the great ſpace is three diameters and a 
half wide, and the little one half a diameter. 

In periſtyles, galleries, or porticos, all the intercolumnia- 
tions muſt be equal ; but in a logio, or porch, the middle in- 
terval may be broader than the others by a triglyph or modil- 
lion, or three or four dentils; unleſs the columns at the angles 
be coupled, or grouped with pilaſters; in which caſe, ak the 
intervals ſhould be of the ſame dimenſions. When buildings 
are very ſmall, as is frequently the caſe in temples and other 
inventions uſed for ornamenting gardens, the intercolumnia- 
tions may be broader, in proportion to the diameter of the co- 
lumns, than uſual; becauſe, when they are nearer each other 
than three feet, there is hardly room for a bulky perſon to paſs 
between them. 


SECT. XI. Arcuts. 


ARCHES are not ſo magnificent as colonnades; but they are 
more ſolid and leſs expenſive. They are proper for triumphal 
entrances, gates of cities, of palaces, of gardens, of parks, and 
in general for all openings that require an extraordinary breadth, 


Art. 1. The Manner of adorning Arches. 


There are various manners of adorning arches. Sometimes 
their piers are ruſticated; ſometimes they are adorned with 
ilaſters, termini, or caryatides; and ſometimes they are made 
ufficiently broad to admit niches or windows. e circular 


part of the arch is either ſurrounded with ruſtic key · ſtones, or 


with an archivolt enriched with mouldings; which, in the mid- 
dle, is ſometimes interrupted by a conſole, a maſk, ſerving at 
the ſame time as a key to the arch, and as a ſupport to the ar- 
chitrave of the order. The archivolt is ſometimes 2 
by an impoſt at the head of the pier; and at others by columns 
placed on each fide of it, with a regular entablature, or archi- 
trave and cornice, There are likewiſe inſtances of arcades 
without piers, the arches being turned on ſingle columns, as 
in the temple of Faunus at Rome. This practice, however, 
ought to be ſeldom imitated, as it is neither ſolid nor handſome. 

hen arches are large, the key-ſtone ſhould never be omit- 
ted, but cut in the form of a conſole, and carried eloſe under 
the ſoffit of the architrave, which on account of its extraordi- 
nary length, requires a ſupport in the middle. The impoſts 
of arches ſhould never be omitted ; at leaſt, if they be, a plat- 
form ought to ſupply their place. If columns are employed 
without pedeſtals in arcades, they ſhould always be raiſed on a 


plinth. In all arches, the circular part ought not to ſpring - 


immediately from the impoſt, but take its riſe at ſuch — 
ve 
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above it as is neceſſary in order to have the whole curve ſeen 


at the proper point of view. 
Art. 2. Proportions. 


The void or aperture of arches ſhould never be higher rior 
much lower, than double their breadth; the breadth of the 
pier ſhould ſeldom exceed two thirds, nor be leſs than otie 
third, of the breadth of the arch; and the angular pier ought 
to be broader than the others, by one half, one third, or one 
fourth; the impoſt ſhould not be more than one ſeventh, nor 
leſs than one ninth of the aperture; and the archivolt muſt not 
be more than one eighth, nor leſs than one tenth of it. The 
breadth of the conſole muſl, at the bottom, be equal to that of 
the archivolt; and its ſides muſt be drawn from the center of 
the arch: the length of it muſt not be leſs than one and a half 
of its ſmalleſt breadth, nor more than double. The thickneſs 
ol the pier depends on the breadth of the portico ; for it muſt 
be rong enough to reſiſt the preſſure of its vault. But with re- 
gard to the beauty of the building, it ſhould not be leſs than 
one quarter of the breadth of the urch, nor more than one 


third, 
SECT, XII, ODER anovr OR DRS. 


WHxN, in a building, two or more orders are employed, 
one above another, the laws of ſolidity require the ſtrongeſt 
mould be placed lowermoſl. Hence the Tuſcan muſt ſupport 
the Doric, the Doric the lonic, the lonic muſt ſupport the 
Compoſite or Corinthian, and the Compoſite the Corinthian, 

This rule, however, is not always ftrittly adhered to, Moſt 
authors place the Compoſite above the Corinthian, There are 
likewiſe examples where the ſame order is repeated, as in the 
theatre of Statilus Taurus, and the Coliſeum ; and others, 
where an intermediate order is omitted, and the lonie placed 
on the Tuſcan, or the Corinthian on the Doric, But none of 
theſe prattices ought to be imitated, In placing columns 
above one another, the axis of all the columns ought to cor- 
reſpond, or be in the ſame perpendicular line, at lealt in front. 


Proportions of Columns placed above each other. 


With regard to the proportions of columns placed above 
each other, Scamozzi's rule, That the lower diameter of the 
ſuperior column ſhould conſtantly be equal to the q dia- 
meter of the inferior one, is univerſally eſteemed the beſt, and 
gives all the columns the appearance of one long tapering tree, 
cut into ſeveral pieces. According to this rule, the Doric co- 
lumn will be to the Tuſcan, as 134 to 14; the Ionic to the Do- 
ric, as 15 to 16; the Compoſite or Corinthian to the Ionic, as 
162 to 18; and the Corinthian to the Compoſite, as 164 to 20. 

n Britain there are few examples of more than two flories 
of columns in the ſame aſpe& ; and though in Italy, and other 
parts of Europe, we frequently meet with three, and ſometimes 
more; yet it is a A by no means to be- imitated ; for 
there is no poſſibility of 2 many ſtriking inconſiſtenc ies, 
or of preſerving the charatter of each order in iu intercolum- 
wial decorations, 

SECT, XIII. BasrMants. 


IxsT IAD of employing ſeveral orders one above the other 
in a compoſition, the ground-floor is ſometimes made in the 
torm of a baſement, on which the order that decorates the prin- 
cipal ſtory is placed. The proportion of theſe baſements is 
not fixed, but depends on the nature of the rooms on the 

round-flovr. In the palace of the Porti in Vicenza, the 

eight of the baſement is equal to that of the order, In ſome 
buildings, its height exceeds two thirds of that of the order; 
and, in others, only half the height of the order. It is not, 
however, adviſable to make the baſement higher than the or- 
— it ſupports : neither ſhould it be lower than one half of the 
order. 
Decorations, We, of Baſements, 

The uſual method of decorating buſements is with ruſtics of 
different kinds, The beſt, where neatneſs and finiſhing is 
aimed at, are ſuch as have « ſmooth ſurface. Their height, 
including the joint, ſhould never be leſs, nor much more, than 
half a module of the order placed on the baſement, Their fi- 
gure may be from a ſquare to a ſeſquialtera; and their joints 
may be either _ or chamfered, The ſquare ones ſhould 
not be broader than one eighth of the height of the ruſtic, nor 
narrower than one tenth ; and their depth muſt be equal to their 
breadth ; thoſe that are chamfered muſt form a rettangle ; and 
the breadth of the whole joint may be from one fourth to one 
third of the height of the flat ſurface of the ruſtic, 


SECT. XIV. PEeDIiMENTS. 


PEDIMENTS, among the Romans, were uſed only as co- 
verings to their ſacred buildings, till Cæſar obtained leave to 
cover his houſe with a pointed roof, after the manner of tem- 
ples. In the remains of antiquity we meet with two kinds of 
pediments, the triangular and the circular. The former of 
theſe are promiſcuoully applied to cover ſmall or large bodies: 
but the latter, being of a heavier figure, are never uſed but as 
coverings to doors, niches, windows, or gates. As a pedi- 
ment repreſents the roof, it ſhould never be employed but as a 
finiſhing to the whole compoſition. 


The ancients introduced but few pediments into their build 
ings, uſually contenting themſelves with a lingle one to ad ; 
the middle or principal part. But ſome of the moderns — 
particularly the Italians, have been ſo immoderately foud of 
them, that their buildings frequently conſiſt of almoſt Nolde 
elſe, The girder being a neceſſary part in the conſtrutlion df 
a roof, it is an impropriety to intermit the horizontal entabla 
ture of a * by which it is repreſented, to make _ 
for a niche, an arch, or a window. In regular architecture — 
other form of pediments can be admitted, beſides the triar, 6 
lar and circular. Both of them are beautiful; and when.” 
conſiderable number of pediments are introduced, as when g 
range of windows are adorned with them, theſe two figur : 
may be uſed alternately, as in the niches of the Pantheon? — 
in l hel of the temple of — at — : 

he proportion of pediments depends upon their fize: 

the ſanto proportions wil not do in al nk When the * 
of the pediment is ſhort, its height muſt be increaſed; ms 
when the pediment is long, the height muſt be diminiſhe/ 
The beſt proportion for the height is from one filth 0 os 
fourth of the baſe, according to the extent of the pediment, ang 
the charatter of the body it covers, The materials of the roof 
muſt alſo be attended to; for if it be covered with tiles, it wil 
be _—_ to raiſe it more than one quarter of the baſe, 4 
was the cuſtom of the ancients in their Tuſcan temples, The 
tympan is always on a line with the front of the frize; and when 
large, admits of various ornaments, 


SECT, XV. BALLUSTRADES, 


BALLUSTRADES are ſometimes of real uſe in buildings 
and at other times they are only ornamental. Such as are ij. 
tended for uſe, as when they are employed in ſtair- eaſes, before 
windows, or to incloſe terraces, &c, muſt always be nearly of 
the ſame height; never exceeding - three feet and a half, nor 
ever leſs than three, But thoſe that are principally deſigned 
tor ornament, as when they finiſh a building, ſhould be propor. 
tioned to the architetture the accompany : and their height 
ought never to exceed four fifths of the height of the entabla- 
ture on which they are placed ; nor ſhould it ever be leſs than 
two thirds thereof, without counting the zocholo or plinth, 
the height of which muſt be ſufficient to leave the whole bal. 
luſtrade expoſed to view. 

The beſt proportion for balluſtrades is to divide the whole 
* height into thirteen equal parts; eight of theſe for the 

eight of the balluſter, three for the baſe, and two for the cor- 
nice or rail; or into fourteen, (if it be required to make the 
balluſter leſs), giving eight parts to the balluſter, four to the 
baſe, and two to the rail. One of theſe parts may be called a 
module; and being divided into nine minutes, may ſerve to de- 
termine the dimenſions of the particular members. 

In balluſtrades, the diſtance between two balluſters ſhould 
not exceed half the diameter of the balluſter meaſured in its 
thickeſt part, nor be leſs than one third of it. The breadth of 
the pedeſtals, when they are placed on columns or pilaſters, is 
regulated by them ; the _ never being made broader than the 
top of the ſhaft, nor much narrower ; and when there are nei— 
ther columns nor pilaſters on the front, the dye ſhould not be 
much lower than a — and ſeldom higher. On fairs, or 
any other inclined planes, the ſame proportions are to be ob- 
ſerved as on horizontal ones, 


SECT, XVI. Gartxs, Doons, AND Prins, 


Tun are two kinds of entrances, vis. doors and gates, 
The former ſerve only for the paſſage of perſons on foot, bit 
the latter likewiſe admit horſemen and carriages. Doors are 
uſed as entrances to churches and other public buildings, tv 
common vo gy none and apartments ; and gates ſerve for 
inlets to cities, fortreſles, parks, gardens, palaces, &c, The 
apertures of gates being always wide, they are generally made 
in the form of an arch, that 1 being the lirongell, But 
doors, which are generally of linall dimenſions, are commonly 
parallelograms, and cloſed horizontally, The general propor- 
tion for the apertures, both of gates and doors, whether arched 
or * is, that the height be about double the breadth, 

The moſt common, and indeed almoſt the only ornaments 
for gates are the piers by which they are ſupported, and which 
were originally no more than bare poſts into which the hinges 
of the gate were driven, Though this, however, is the only 
proper uſe of piers, it muſt be concealed as much as poſſible, 
and they muſt ſeem as if placed there only for ornament, As 


they are to be fixed to the wall before the houſe, ſo they mult 


alſo be proportioned to it; and as they are to be ſeen in the 
ſame view with the front of the houle, their correſpondence 
with it is equally neceſſary, They are to be placed on a plinth, 
and ſomething muſt be allowed by way of ornament and finiſh- 
ing at the top. All the luxuriance of fancy may be employed 
in the decoration of piers : but it will be proper to obſerve this 
general rule, that the pier being an inferior building, it muft 
never be richer than the front of the houſe, If, for inſtance, 
the front of the houſe is ornamented with columns of the Do- 
ric order, the Ionic muſt not be uſed in the piers; and it wil 
be found better to omit columns altogether, than to make ule 


of the Tuſcan order for piers in any caſe, If the Ionic or Co. 
rinthian 
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4 
zathian orders are loyed in the front of the houſe, the 
— Ionic may age. x with propriety in the piers. One 
*ce of ornament is almoſt univerſal in piers, namely, a niche 
— its ſeat, made as if for the conveniency of weary travel - 
lers. On this account it will be proper to raiſe the columns 
on pedeſtals, becauſe the continued, mouldi from their cap 
will be a good ornament under the niche, baſe of the co- 
lumns ought always to be the Attic, _ | 

Inſide-doors, however ſmall the building may. be, ſhould 
never be narrower than two feet nine inches; nor ſhould they 
ever, in private houſes, exceed three feet ſix inches in breadth, 
which is more than ſufficient to admit the bulkieſt perſon. 
Their height ſhould be at leaſt ſix feet three or four inches; 
otherwiſe a tall perſon cannot paſs without ſtooping. In 
churches, palaces, &c. where there is a conſtant ingrels and 
egrels of people, the apertures muſt be larger. The ſmalleſt 
breadth that can be given to a gate is _ 9 feet, which is 
but juſt ſuffibient for the paſſage of a coac 

SECT, XVII. Wixpows. ' 
Art. 1. Proportions of Windows, 


Tux firſt conſideration with regard to windows is their ſize, 
which varies according to the climate, the deſtination of the 
building, Kc. In Britain, the windows of the ſmalleſt private 
houſes are commonly from g to gf feet broad; and being ge- 
nerally twice their breadth in height, or ſomewhat more, in 
the principal apartments, they generally riſe to within a foot 
or two of the cielings of the rooms, which are frequently no 
ligher than 10 feet, and at moſt 18 or 13, But, in more 
conſiderable houſes, the apartments are from 15 to ao leet 
high, and ſometimes more ; and in theſe the windows are from 
410 5 and g feet broad, and high in proportion, Theſe di- 
L are ſufficient for dwelling-houſes of any ſize in this 
country; when they are larger, they admit too much of the 
cold air in winter, But churches, and other buildings of that 
kind, may have larger windows, proportioned to the ſize of 
the ſtruflures, | 

The proportions of the apertures of windows depend upon 
their ſituation, Their breadth in all the ſtories muſt be the 
ſame; but the different heights of the apartments make it ne- 
ceſſary to vary the height of the windows likewiſe. In the 
principal floor, it may be from 24 of the breadth to 23, ac- 
cording as the rooms have more or leſs elevation. In the 
ground-ſtory, where the apartments are lower, the apertures 
of the windows ſeldom exceed a double ſquare; and, when 
they are in a ruſtic baſement, they are frequently made much 
lower. The height of the windows of the ſecond floor may 
be from 14 of their breadth to 11; and Attics and Mezza- 
nines may be either a wn ſquare, or ſomewhat lower. 

The breaſts of all the windows on the ſame floor ſhould be 
on the ſame level, and raiſed above the floor, from two feet 
nine inches to three feet ſix inches at the very moſt, When 
the walls are thick, the breaſts ſhould be reduced under the 
apertures, for the conveniency of looking out. In France, the 
windows are frequently carried quite down to the floor. When 
the building is ſurrounded with gardens, or other beautiful 
objetts, this method renders the rooms exceedingly pleaſant. 
The interval between the apertures of windows depends in a 
great meaſure on their enrichments. The breadth of the aper- 
ture is the leaſt diſtance that can be between them; and twice 
that breadth ſhould be the largeſt in dwelling-houſes ; otherwiſe 
the rooms will not be ſufficiently lighted, ' 


Art. 8. Windows how ornamented. 


The windows of the principal floor are generally moſt en- 
riched, The ſimpleſt method of adorning them is, with an 
architrave ſurrounding the aperture, and crowned with a frize 
an cornice, The windows of the ground-floor are ſometimes 
lelt entirely plain, without any ornament ] and at others they 
are ſurrounded with ruſtic, or a regular architrave with a frize 
and cornice, Thoſe of the ſecond floor have generally an ar- 
chitrave carried entirely round the aperture; and the ſame is 
the method uf adurning Attic and Mezzanine windows : but 
the two laſt have ſeldom either frize or cornice; whereas the 
ond-floor windows are often crowned with both, 


SECT, XVIII. Niceus And STATUES, 


IT hath been cuſtomary, in all ages, to enrich different parts 
of buildings with repreſentations of the human body. Thus 
ancients adorned their temples, baths, theatres, &c. with 
ſtatues of their deities, heroes, and legiſlators. The moderns 
ſill preſerve the ſame cuſtom, placing in their churches, pa- 
ces, &c. ſtatues of illuſtrious perſons, and even groups com- 
led of various figures, repreſenting occurrences collefted 
rom hiſtory, fables, &e. Sometimes theſe ſtatues or groups 
ae detached, raiſed on pedeſtals, and placed contiguous to the 
walls of a building, or in the middle of a room, court, or pub- 
ic {quare, But they are moſt frequently placed in cavities 
made in the walls, called niches. Of theſe there are two ſorts; 
one formed like an arch in its elevation; and ſemicircular 

or ſemielliptical in its plan; the other is a parallelogram bot 
t its plan and elevation. The proportion oft both theſe niches 
= on Ne of the ſlatues, or the general form of 

+84 Vol, 1. 


the groups placed in them. The loweſt are at leaſt a double 
_ ight ; and the higheſt never exceed a4 of their 


| Art. . The Manner of decorating Nickes. 


With regard to the manner of decorating niches, when they 
are alone in a compoſition, they are generally incloſed in a 
pannel, formed and proportioned like the aperture of a win- 
dow, and adorned in the ſame manner. In this caſe, the niche 
is carried quite down to the bottom; but on the ſides and at 
the top, a ſmall ſpace is left between the niche and the archi. 
trave of the pannel. And when niches are intermixed with 
windows, they may be adorned in the ſame manner with the 
windows, provided the ornaments be of the ſame figure and 
dimenſions with thoſe of the windows, 


Art. a. Statues, 


The ſize of the ſtatues depends on the dimenſions of the 
niches. They {hpuld neither be ſo large as to have the ap-, 
—— of being rammed into the niches, as in Santa Maria 

ajora at Rome j nor ſo narrow as to ſeem loſt in them, as in 
the Pantheon, The diſtance between the outline of the ſtatue 
and ſide of the niche ſhould never be leſs than one third of a 
head, nor more than one half, whether the niche be {quare or 
arched; and when it is ſquare, the diſtance from the top ol the 
head to the cieling of the niche ſhould not be greater than the 
diſtance on the ſides, Statues are generally railed on a linth, 
the height of which may be from one third to one halt of a 
head; and ſometimes, where the niches are large, the ſtatues 
nay be raiſed on ſmall pedeſtals. 

he character of the ſtatue ſhould always correſpond with 
the character of the architecture with which it is ſurrounded, 
Thus, if the order be Doric; Hercules, Jupiter, Mars, Aſcu- 
lapius, and all male ſtatues, repreſenting beings of a robuſt and 
grave nature, may be introduced ; if Ionic ; 3 Apollo, Bac- 
chus, &c. and if Corinthian ; Venus, Flora, and others of a de- 
licate nature, ſhould be employed, 


SECT, XIX. CHIMNEY-PIECES. 


AMONG the ancients, there are very few examples of chim- 
ney-pieces to be met with. Neither the Italians nor French 
have excelled in compoſitions of this kind. Britain, by — 
poſſeſſed of many able ſculptors at different times, has ſurpaſſe 
all other nations, both in taſte of deſign and workmanſhip. 

The ſize of the chimney muſt be regulated by the dimenſions 
of the room where it is placed. In the ſmalleſt apartments, 
the breadth of the aperture ſhould never be leſs than three 
feet, or three feet ſix inches. In rooms from 2o to 24 feet 
ſquare, or of equal * dimenſions, it may be from 4 to 
44 feet broad; in thoſe of 24 to £7, from 44 to 5; and, in ſuch 
as exceed theſe dimenſions, the aperture may even be extended 
to 4 or 6 feet. : 

ie chimney ſhould always be ſituated ſo as to be immedi- 
ately ſeen by thoſe wlio enter the room. The middle of the 
partition wall is the moſt proper place in halls, ſaloons, and 
other rooms of paſſage ; but in drawing-rooms, dreſling · room: 
and the like, the middle of the back-wall is the beſt ſituation, 
In bed-rooms, the chimney is always in the middle of one of 
the partition walls : and in cloſets, and other very ſmall places, 
to ſave room it is put in a corner, Where ever two chimneys 
are uſed in the ſame room, they ſhould be placed either di- 
rely facing each other, it in different walls, or at equal diſ- 
tances from the centre of the wall in which they both are, 


derate ſize is N a perfect ſquare; in {mall ones, it is a 
trifle higher; and in large ones, à trifle lower. Their orna- 
ments conſiſt in architruves, frizes, cornices, columns, pilaſ- 
ters, termini, caryatides, conſoles, and all kinds of ornaments 
of ſculpture, repreſenting animals and vegetables, &e. likewiſe 
vaſes, chalices, trophies of arms, &e. In deſigning them, re- 

rd muſt he had to the nature of the 22 where they are to 

employed. Such as are intended for halls, ſaloons, guard - 
rooms, galleries, and other large places, muſt be compoſed of 
large parts, few in number, of diſtin and ſimple forms, and 
having a bold relief; but chimney-pieces for drawing-rooms 
dreſſing · rooms, &c, may be of a more delicate and complicated 
nature, 


SECT, XX. Tas PRorORTiONS or Rooms, 


Tus proportions of rooms depend in a great meaſure on 
their uſe and actual dimenſions : but, with regard to beauty, 
all figures, from-a ſquare to a ſeſquilateral, may be emplo 
for the plan. In internal diviſions, utility requires that the 
rooms be reftangular, to avoid uſeleſs ſpaces. An hexagonal 
figure leaves no void ſpaces; but it determines the rooms to 
be all of one ſize, which is both inconvenient and diſagreeable 
for want of variety. Though a cube be the moſt agreeable fi- 
gure, and may anſwer for a room of a moderate ſize; yet, in 
a very large room, utility requires a different figure, Uncon- 
fined motion is the chief convenience of a great room ; to ob- 
tain this, the greateſt length that can be had is neceſſary, But 
a ſquare room of large ſize is inconvenient. It removes chairs, 
tables, &c. at too great a diſtance from the hand, which, when 
unemployed, ww be ranged along the ſides of the room, oe. 

* 4 l ty 


The 28 of the apertures of chimney - pieces of a mo- 
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liiy therefore requires a large . room to be a. mary =o 

his figure is likewiſe beſt calculated for the admion of light; | 
becaule, to avoid croſs-lights, all the windows ought to be in 
one wall ; and if the oppoſite wall be at ſuch à diſtance as not! 
to be fully lighted, the room, mul be obſcure. The height of | 
"a room exceeding nine or ten feet has little relation to uti 100 J 
therefore proportion is the only rule for determining the hei ts 
when above that number of feet, 

The beight of rooms depends on their een Flat cieled 
ones may be lower than thoſe that are coved, If their plan be 
a ſquare, their height ſhould not exceed five ſixths of the ſide, 
nor be leſs than four filths ; and when it is oblong, their height 
may be equal to their breadth. But coved rooms, if ſquare, 
muſt be as high as broad; and when oblong, they may have 
their height equal to their breadth, more than one fifth, one quar- 
ter, or even one third of the difference between the length and 
breadth : and galleries ſhould at leaſt be in height one and one 
third of their breadth, and at moſt one and a half, or one and 
three-fifths, e 

The coldneſs of the Britiſh climate is a ſtrong objettion to 
high rooms; ſo that it is not uncommon to ſee the moſt mag- 
nificent apartments not above 15, 16, or at moſt 18 feet high ; 
though the extent of the rooms would require a much more 
conſiderable elevation, But where beauty is aimed at, this 
prattice ought not to be imitated, 

When rooms are adorned with an entire order, the entabla- 
ture ſhould never exceed one ſixth of the whole height in flat- 
cieled rooms, and one ſixth of the upright part in coved ones; 
and when there are neither columns por pilaſters, but only an 
entablature, its height ſhould not be above one ſeventh of theſe 
heights. If the rooms be finiſhed with a ſimple cornice, it 
mould never exceed one fourteenth, nor ever be leſs than one 


fifteenth part of the above mentioned height. 
SECT. XXI. Citxtines. 


CiELINGS are either flat, or coved, in different manners. 
The ſimpleſt of the flat kind are thoſe adorned with large com- 
artments, ſurrounded with one or ſeveral mouldings, either 
let into the cieling, or projetting beyond its ſurface: and when 
the mouldings that form the compartments are enriched, and 
ſome of the compartments adorned with well-executed orna- 
ments, ſuch cielings have a good effett, and are very proper 
for common 1 and all low apartments. Their 
ornaments and mouldings do not require a bold relief ; but, 
being near the eye, they muſt be finiſhed with taſte and neat- 
- neſs. For higher rooms, a = cieling which has the appear- 
atice of being compoſed of various joiſts framed into each 
other, and forming compartments of various geometrical fi- 
ures, ſhould be employed, The ſides of the joiſts formin 
e compartments are — adorned with mouldings, an 
repreſent either a ſimple architrave, or an architrave-cornice 
vevording to the ze of the compartments and the height of 


e room, 
Coved clelings are more expenſive ; but they are likewiſe 
more beautiful. They are uſed promifeuoully in large and 
ſmall rooms, and veeupy from one fifth to one third of the 
height of the room, Tf the room be low in 7 ortion to its 
breadth, the cove muſt likewiſe be low and when it is high 
the cove muſt he ſo likewiſe t by which means the excels of 
the height will he rendered leſs A 5 But, where the 
arehltekt le at * to proportion the height of the room to 
Its ſuperficial dimenſions, the molt eligible proportion for the 
cove it one fourth of the whole help It, 1 parallelogram- 
* rooms, the middle of the cieling le geyerally formed 
Into a large Nat panel. This pannel whff the rale that 
rrounds it; may "x from One half to three fifth of the 
 breadih of the room; * The figure of the cove is common! 10 
ther a * of « circle pr bf an e taking its lle a little 
above the cornice, and fijithing at the border round th grea 
pannel in the center, The border Foley 1 12 
he coves of the gutſide 3 and, on the fide towards the panne], 
it is gefi6rally mache of fufflelent depth to admit the ornaments 
of uff architrave, of architrave atid cornice; | 


In Hritaln elteular toons ate Hot muck in ulr 0th on 
th that « 


very beautiful. Their Helght muſt be the fame w a 
ſquare routtis j thelf . may be flat j but they ate hand: 
ſofier when Loved, or of A concave form, 


Afts donblaus, of folflts of arches, when narrow, ate orna⸗ 
ented With guillpehs, vr frets j but, When broad, they may 
 aderned 1H & different manner. W u the profiles of the 

h ar6 gilt, the clelings owght likewiſe 40 be gilt: The 
ual 1. od is 4s wild all the ornsmente, and ts leave the 
gunds white, 1 evlour, light blue, of of any other tint 
Foper iy (et & ihe J 10 advantage: Painted eſeſings, 
demmon in France and Raly, are but little uſed in Befall, 

SKOT, XXII. STAIRS AND BTAIR-CALEL: 

THERE are man kipds ö Aalr-galpe for, in ſome, the 
are Wade lralght; in when w in others, mixed 
oth, ſtraight faite, fo 

« ſquare, ot 


ing 
x : 14 dire ward, others 


NE a on ek Foo Ate. 


irs); of which ſome are ſquare, ſome circular 
— elliptical or oval ne hats again are various, round, and 


{i " 
ing about a ſolid, others about an newel, —5 —— 


of {traight and winding ſteps are allo. of various kinds ; ſom 
are called dog«legged ; ſome there are that wind about a folid 
newel, and others that fly about u {quare open newel, 

; Great care ought o be taken in placing of the ſtaircaſe in 
any building; and therefore ſtair-caſes ought 10 be deſcribed 
and accounted: fer juſtly when the plan of a building is made 
For want ol this ſometimes unpardonable errors how deen 
committed: ſuch as having & little blind Qair-caſe to « large 
— or, on the other hand, à large ſpacious ſtair-caſe tg 4 

ittle one. 

Palladio ſays, in placing ſtair-caſes, che utmoſt care ought 
to be taken; it being difficult to find a place — 8 
them, that will not, at the ſame time, prejudice the reſt of the 
building. But commonly the ſtairs are p in the angle 
wing, or middle of the front. ö 

To every ſtair-caſe are required three openings, Firſt, the 
door leading thereto ; ſecondly, the-window or windows that 
give light to it; and, thirdly, the landing. 

Firſt, the door leading to the ſtair-caſe ſhould be ſo place) 
that moſt of the building may be ſeen before you come at the 
ſtairs, and in ſuch a manner that it may be eaſy for any perſon 
to find out, 

Secondly, for the windows; if there be but one, it muſt be 
placed in the middle of the ſtair - caſe, that thereby the whole 
may be enlightened, 

thirdly, the landing of ſtairs ſhould be large and ſpacious 
for the convenient entering into rooms: in a word, ſtair-caſes 
ſhould be ſpacious, light, and ealy in aſcent. The height ol 
large ſteps muſt never be leſs than ſix inches, nor more than 
ſeven inches and a half. 

The breadth of ſteps ſhould never be leſs than 10 inches, 
nor more than -18 inches ; and the length of them not leſs than 
three feet, nor more than 42. 

Having given the foregoing extratts from the much eſtcemel 
Treatiſe of Sir William Chambers, we ſhall proceed to confi. 
der the practical part of this ſcience. 


PART u. 
PRACTICE or ARCHITECTURE, 
He ING thus deſcribed and given rules for the moſt ge- 
u 


nerally received proportions of the different parts of 
ildings, both of the uſeful and ornamental kind, we muſt 
next give an account of the method of erekling different kinds 
of edifices; and here the judgment of the archite& muſt neceſ. 
ſarily be very much employed, as no fixed rules have been laid 
down by which he can be dizetted in all caſes, As # necellary 
E. however, to the conſtruftion, we mut firſt con- 
der the fituations of houſes. 

Though it muſt be, in many eaſes, impoſſible to chuſe 
fuch « ſituation 8s might be agreeable either to the architect o 
the proprietor, yet Where a choice can be made, there ate cet. 
tainly 4 great many circumſtances that will determine one (itu- 
ation to be preferable to another Theſe circumſtances depen! 
857 on the perſon who is to inhabit the houſe, A larmer, 
for inſtance; ought to dwell In the moſt centrical part of his 
farm; an Wee gentleman mult regard the healthinels, 
the neighbours with whom he ean converſe, the profpett tom 
his houſe, and alſo the aſpett of the ground near it, To an, 
wer theſe one of health and pleaſure, an open elevated 
fiwation is the beſt; as the air is there pure, and the proſpett 
extenſive ; but too elevated a fituntion (4 diſagreeable, as being 
qo difficult of acceſs; and expoſed to cold and bleak winds, 

v build in bottoms between hills 1s both unhealthful and un, 

leaſunt, the houſe dolng In « manner buried, and the ground 
eur It TIA rom "y raln-Wwater Which runs down 
rom he ills, which renders the alt unwholeſome. As agu. 
en alſo 4s 4 very 3 article to « country habltatlon, the 
vil is by no means a matler of Indiflerence; and therefore it 
ay be concluded, that an elevated tuation, on © gravelly 
bam, Hear ſome running Water, le the beſt tuation For 4 coun 


try houſe, 

4 F SECT. 1. FOO R0aneg. , 

H & EREGULiVe part of architeftbure may be divided whler (WO 
heads, the Foundation ant Kale A foundation is the bol. 
tom on * the {{rublure is 40 be raiſed, and may be nadie 
of artifieial, 

A natural foundation is fueh as requires no artificial affill 
— as Hane, Wehe E fand of earth; that hath beet 
un Rurbedl, ealled mal 4 and eh as is fufie lent 16 Freely 
and bear the Intended flrubture: The only feeurity of « None, 
of Any Other building whatever, is In having a good founder, 
and no error 1s e 1 00 a9 that which is commited here! 


17 nous of the foundation but the breadth of a % 
* « rent of five or fix inches wide in the ſuperſll vc" 


Art, 1, Qualities of the ground neceffary to be examined. 
To guard againſt error, the qualities of the graupd 4 
vo g 


* 


wo 8 ſram the 


le depth muſt be carefully obſerved. The beſt 
— is akk which conſiſts of — or tone; but in or- 
ler to know Whether the inferior ſtrata ure ſufficient for the 
(upport of the buildin it will be «dviſuble to fink welle at 
oo little diſtance, By attending to what is thrown up in 


| digging theſe, the architeR will be acquainted with what lies 
under 


e ſtony or gravelly bed which on the ſurface promiſes 
lo 100 ſecurity, 2 wil know what meaſures to take ; or 
the worm borer may be uſed in ſeveral parts of the foundation, 
do be {atiofied the whole in of the ſame or u ſimilar texture 
this is an eſſential point, and in which the JI and 
experimental judgment of the architeft muſt be carefully ex- 
«rciſed, Where the foundation is gravel, it will be proper to 
examine the thickneſs of the ſtratum, and the qualities of thoſe 
that lie under it, as they have appeared in digging. If the bed 
of gravel is thick, and the under ſtrata of a ſound and firm 
kind, there needs no aſſiſtance; if otherwiſe, we mull have re- 
courle to various methods in order to ſupply the defeR. 


Art. a. Sandy or baggy Ground, how managed. 


The other matters which may occur for à foundation are 
clay, ſand, common earth, or rotten boggy ground. Clay will 
ollen both raiſe and ſink a foundation; yet it has a ſolidity 
which, with proper management, is very uſeful. The marſhy, 
rotten bo ound is of all others the worſt; yet even upon 
this great buildings may be raiſed with perfect A INES 

oper care be taken, In caſe of boggy earths, or unfirm ſand, 

iling is one-of the moſt common methods of ſecuring a foun- 
— and, notwithſtanding the natural diſadvantage of the 
earth, piles, when properly executed, are one of the firmeſt 
and moſt ſecure foundations. They ſhould be ſhod with iron, 
and drove to a depth till they reſiſt the engine or inſtrument 
with which they are driven, or are — firm, and in 
quantity and proportion as the bottom and weight of the ſtruc- 
ture may require. The tops thuſt be cut off perfectly level and 
morticed, and a grating of timber framed thereon; the cavities 
filled with brick or ſome hard material, and the whole planked, 
for which purpoſe green timber is preferable. If the founda- 
tion hould be leſs uncertain, and the building not too weighty, 
tranſverſe pieces of timber, called fleepers, laid at convenient 
diſtances, extending longer than the firſt courſes of brick or 
fone are wide, and planks laid thereon, may anſwer the pur- 

ſe; and at all events buildings of magnitude, or great weight, 
thould be ſecured by turning reverſe arches under all the open- 
ings; and if the voids are large, the material ſhould be ſtone, 
if not, brick will do, as thoſe arches, if a ſegment of a circle 
require a longer radius ; therefore ſtone is better bond, and 
if not ſo ſecured, fiſſures and ſettlements in the upper arches, 
and other parts of the building, are frequently the conſequence, 

Before the architect, however, begins to lay the foundation 
of the building, it will be proper to conſtrut ſuch drains as 
may be neceſſary for catrying off the rain, or other refuſe wa- 
ter that would otherwiſe be collected and ledge about the houſe, 


Art. g. Foundation of Buildings Now laid. 


The ſewers and drains being conſtrufted in a manner pr . 
portioned to the fle of the Intended building, the architet 
ay next proceed to lay the foundation of the walls, Here the 
firlt care muſt be, that the floor of the foundation be perfettly 
Imooth and level. The Itallans begin with laying over it an 
even covering of ſtrong oak plank; and upon that they lay, 
with the moſt exatt cure, the firſt courſe of the materials; 
Whether we take this method, or begin upon the naked floor, 
all muſt be lald with the moſt exatt truth by rule and line, 
When the board plat is laid, « courſe of Rane js the beſt fir 
bed, and this js to be laid without mortar j for lime woul 
make the wood decay, hun otherwiſe, In « tolergbly pod 
foll, will laſt for ages, After this, * the courſes vil fol. 
low with the ſame perfeFt evenneſt an regulrity, { the ma- 
erials ate brick; they ſhould * on wit 4 „anch not 
100 Jn quantity of mortar t If flone, they bught to be placed 
tegularly, and in the fame Nivation in Which thay " in the 
Wuarty | for many flonges Which will bear any Welght Hatwiſe 
wid (11 theft natural poſition, * of (yeh a grain that the will 
lit mer The joining of the under courſe uſt be £6- 
veted by the folid of the nent courſe all the Way up j and the 
Whol ears tuft be taken that there be no Yagulty left in the 
Will, for the welght will moſt certainly erulh It il, The Tel 
Wortar there 4e In foundation, the better: tis uſe Is 16 #6: 
weng the brleks and honey toguther and the your they are, 
he leſs will be required for that purpoſe, Mortar (5 
(ul 16 fill up eaviiies, 14 hecomes pu of the wall j and not 
bg of guy firength with the folld materials, 14 takes from 
the firmneſs of the building: For the fame reaſon, nothing can 
be more abſurd than to f up & foundation with lente flones 
vf brigks thrown in et Fandom 4 and where this is done, the u- 


\n of the butldin i Inevitable, e ths foundation of 4 
Prineipal wall 1. wpon piles, is will be neceſſary allo ig 
We the foundations of the partitions, theugh not fo Rrongly, 


u Foundations near the edge of waters, wo ſhould always be 
eff to ſound to the very bottom, #4 terrible accidents 


ARCHITECTURE, 


we build has been dug or wronght before, It ought never to 
be truſted in the condition in Which it i loft: but wo muſt dig 
through it into the ſolid and unmoved ground, and ſome way 
into that, according to the weight und fſne of the intended edi- 
dee. The church of St. Peter's.at Rome in un inſtance-of the 
importance of this laſt obſervation. That church is in 

part built upon the old circus of Nero; and the builders havi 
neglefted to dig through the old foundation, the firutture 
conſequently fo much the weaker, The walls were judged of 
firength enough to bear two ſteeples upon the corners'of the 
fronti{piece ; but the foundation was found tov weak When it 
was impoſſible 10 remedy the defect perfectly, 


Art. 4. Drains how made. 


In making of drains for carrying off water, it will be ne- 
ceſlſary to make large allowances for the different quantities 
that may be collefted at different times, It muſt alſo be conſi- 
dered, that water of this kind is always loaded with a vaſt quan- 
tity of ſediment, which by its continual falling to the bottom 
will be very apt to choak up the drain, eſpecially at thoſe pla- 
ces where thore en to be angles or corners in its courſe; 
The only method of preventing this is by means of certain 
cavities diſpoſed at proper diſtances from one another, Into 
theſe the ſediment will be collected, and they are for that rea- 
ſon called „ti. 

Art. 3. Seſ5poots, 


The directions here neceſſary are, that they be placed at pro- 
per diſtances, be ſufficiently large, and placed ſo as to be eaſily 
cleaned, It is a good rule to make a ſeſspool at each place 
where the water enters the drain; as by this means a conſider- 
able yung of ſediment will be prevented from entering the 
channel at all. Others are to be made at proper diſtances, eſ- 
pry where there are any angles. They muſt be made ſuf- 

ciently large; the bigger, in moderation, the better; and 
they muſt allo be covered in ſuch a manner as to be eaſily got 
at in order to be cleaned. But as putrid water is exceedingly 
noxious, it will be neceſſary to carry up a brick funnel over 
every ſeſspool, in order to prevent the collection of the putrid 
effluvia, which would otherwiſe occaſion the death of the per · 
fon who cleaned it. 


Art. 6. Proportions of Drains. 


All drains ought to be arched over at top, and may be moſt 
conveniently built of brick, 1 to their different ſizes, 
the following proportions of height and thicknels may be ob- 
ſerved, If the drain is 18 inches wide, the height of the walls 
may be one foot, and their thickneſs nine __ the bottom 
may be paved with brick laid flatwiſe, and the arch turned four 
inches. If the drain is 88 inches wide, the ſide walls are then 
to be one foot three inches in height, and the reſt conſtrufted 
as before. II it is yy = wide, the height of the walls 
be nine inches, and the (weep of the arch four, A drain of 4 
yard wide ſhould have the fame height, and the arch turned 
over it ought to be 9 Inches thick. Upon the lame principles 
and proportions may other drains of any ſlae be conſtrutted. 


SECT, It, Sraveruns. 
Art. 1. Thickne/t and Diminutions of Mall, Oe. 


Tur thickneſs of foundation-walls In general ought to be 
double that of the walls which they ars to ſupport, The looſe 
the ground, the thicker the foundation-wall —_ to bez an 
it will require the fame addition alfy In proportion of what is 
10 be raiſed upon It, The plane of the ground mult be pers 
feftly level, that the welght may preſs equally every W wal 
for when It Inelines more to one de than another, the wall wil 
lit Ley foundations muſt diminiſh as they riſe, bit the per 
endicylat Is ty be exaftly kept In the up er and lower part o 
he wall; and this exvition ugh ty be v f 
with t I Iirifineſy, In Tore ground, 
be arched j which will fave tiateflals and labour, 1 6s fame 
me that the ſuperſlrutture has an 1 nahe ones 
tice le peculiarly ſerviceable where the foundation is piled, 


Art. a. Diminution of the Thickne/t of Walls, 


As the foundation walls are ts diminiſh in thickneſs, fs are 
theſs which are built upon tem, This is neeelſary In order bs 
ſave 8xpence, but 14 64 abſolutely fo ts Airengthen the wall 
lor this weuld be no Jefs frong theugh it was eotitinucd al 
the way to the top of an equal thieknefs, provided the perpen⸗ 
dicular was exabily kept, In this the ancients Were Very es- 
pert j for we foe, In the rernains of their works, walls thus es- 
ried up 19 en exorbitant height, de Je 16 be obſerved, howes 
ver, thai, beſides perfert truth in their perpgnatounars, they 
he ve iron work, which cuntribut ba (9 | 
hirength 6 elf buildings, The thisknefs and dimimitien | 
walls is in @ great meaſure arbitrary: In eommen hoyfes buils 
of brick, the general Hannon tram the bottom 19 the 1% 
one half the thigkneſs #3 the bottom; the beginning 44 (we 
bricks, then a brick and a half, and laſtly one brick, thickneſs, 
| larger edifices, the wally muſt be made proportionally 


vr ved all the way u 
the four _ ma 


ind being undermined by rivers, 


is to be followed when the ground on» hich 


n difices, P 

thicker ; but the d minution is preſerved much in the fame 
manner, Wher — are uſed, regard 15 0 had to their 
avure, and the propriety of their figures for .. 
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ther, Where the wall is to be compoſed of two materials, as 
lone and brick, the heavieſt ought — to be placed undet - 


1 5 Art. g. Angles how fortified. 


There is one farther particular regarding the ſtrength of g 
plain wall, and that ls, the rortifying its aten Tes is beſt 
done with good None on each fide, which gives wot only a 
great deal of firength, bit a great deal of beauty, Pilaſters 

roperly applied are à great yangihening ts Walls, Their 

ell diſtance 1s about every 86 Feet, and they ſhould riſe five 
of (Ix Inches From the naked of the wall, A much (lighter wall 
of brlek with this affiftance, Is Aronger than a heavier and maf. 
fler one bullt plein. In brick walls of every kind, It Je alſo @ 

rest adliliiion to thelr Arength 16 Je ſome chief courſes of 4 
farger aid harder matter 4 for theſe ſerve like flnews tb A. all 
the reſt firmly together; and are of great (ſe Where a wall hap» 
penis to fink more on one fiche thay Another. 


Art, 44 Windows improper near the Corners, 


As the openings in a wall ate all wegkenings; an! as the 
evrivers require to he the rung parte, there [Houle] hover 
I. du 17 pear ever; W. y; there ſh ul always 

the breadth of the opening frm ts the eorher; In the mo 

erlett way of furmiug the (into of a the m tl yl 
if HEN pat being direfly over the n } le Reſt, 
the whole is of & pyramidal forth ; but where vis Nide of the 
all wah be ee Withlar ant * it uy lit to he the ner 
ur the lake 6 the Nluvts an eros walls, : he Aümiufſheih Nde; 
in this eaſe; may he covered with a foltla ut eurnice, Which 
Will et ches be & Hrengiht and orngmicht: 

| Aft: g: CAME}: 

Along with the eenflruttion of walls, that of the ehimpeys 
muff alfy be eonfidered ; for errors in the eanflrvtiign of the 
will render the molt 1 — building extremely tfagreeapre: 
The eammon eantſes of hmeaking are Für! that the wind s 
tw much let in above a4 the mouth of the thaft, or the hagke 
1s lifled below : and famerimes g higher building, Of & great 
elevation of the ground hehind, is the ſource of the miſchief ; 
ef laſtly, the room in which the chimney is may be fa (mall of 
cloſe, that there is nat a ſufficient current of air ta drive up the 
ſmoke. Almoſt all that can be dane, while the walls are con- 
ſtrutting, to prevent ſmoke, is, to make the chimney vent 
narrower at bottom than at top: yet this muſt not be carried 
to an extreme; becauſe the ſmoke will then linger in the upper 

art, and all the force of the draught will not be able to fond 
t up,-As for the methods of curing ſmoky chimneys in houſes 
already built, ſee the article CH1MNEy. 


Art, 6. Roofs. . 


After the walls are finiſhed, the roof is the next conſideration; 
but concerning it very little can be ſaid; only that its weight 
mult be proportioned to the ſtrength of the walls. It muſt al- 
ſo be ſo contrived as to preſs equally upon the building; and 
the inner walls muſt bear their thare of the load as well as the 
outer ones. A roof ought neither to be too maſſy nor too 
light; as being neceſſary tor 2 the walls together by its 

reſſure, which it is incapable of doing while too light; and 
if too heavy, it is in danger of throwing them down. Of theſe 
wo extremes, however, the laſt is to be accounted the worſt 


Art. 7. Floors. i 


With regard to the floors, they are moſt commonly made of 
wood; in which aſe, it will be neceſſary that it ſhould be well 
ſeaſoned by being kept a conſiderable time before it is uſed. 
The floors of the ſame ſtory ſhould be all perfectly on a level; 
not even a threſhold riſing above the reſt: and if in any part 
there is a room or cloſet whoſe floor is not perfect! level it 
ought not to be left fo, but raiſed to an equality with the reſt ; 
what is wanting of the true floor being ſupplied by a falſe one, 
In mean houſes, the floors may be nh of clay, ox blood, 
and a moderate portion of ſharp ſand. Theſe three ingredients, 
beaten thoroughly together and well ſpread, make a firm good 
floor, and of a beautiful colour. In elegant houſes, the floors 
of this kind are made of plaſter of Paris, beaten and ſifted, and 
mixed with other ingredients. This may be coloured to an 
bue by the addition of proper ſubſtances; and, when well 
workedand laid; makes a very beautiful floor. Beſides theſe, 
halls, and ſome other groutid-rooms, are paved or floored with 
marble or None ; and this either plain or dotted; or of a vari- 
ety of colours: but the univerſal praftice of carpeting has in a 
ou meaſute ſet aſide the beſtowing any ornamental workman- 
ip upon floors. In Wal bui dings alſs, floors are fre- 
uentſy mache of bricks and tiles: T ele, according ts their 
apes; may be laid in 4 variety of figures; and they are alſs 
eapable of ſome variation in colour, gctvriling to the nature 
of the earth from whith they were made; on may be laid 
at any tie; but for thele of earth or Ne hey ate belt 
Wade in the beginning of (Wimmer, for the lake &f thelt drying: 


RBRI56 58. 


The ruper ftuatſen for building bridges is eafily known, 
and FEQUIFER ne expfanasſen! the pi thing is be oÞferved i, 
| 


1s make them erhofft the f Y por Oh 
the boars that paſk through the br Med fr 


51 nai the eurfen of the 


ARCHITECTURE. 


river; and to prevent the continual riking of the g 
ain the piets, which in a long courſe muy Ar, 
being dam Fed and deſtroyed in the end, N endanger. thei 
Bridges built for « communication of high roads 
be ſy ſtrong and ſubſtantial 46 to be proof againit all acid 
that may happen, io have @ free entrance for carrlages alting 
an eaſy paſſage to the waters, chic be properly adapted jy 1, 
W if the river admits of it. Therelore the bridge vi 1 | 
to be at leaſt as long as the river e Wide in the Ame i * 
greateſt food! beeauſe the Nloping of the waters above 4, 
cauſe top great a fall, whith may prove dangerous ty il, Wi 
ſels, and vecafion the under gravelling the foundation 6) i), 
lers and abutments 4 or, -{ feduelng the pall , 


* 600 1 | 
60 much In Ame of « grea Good, li a rell through l 


Olight in 


banks of the river, aud overflow the adjavent evimiry, e 

ould esuſe very great damages 4 Of If this thould nyt happen 
the water might rl» ghove No arehes, and endanger the M, 
ty he uverſet, as has happened In many places; * 


Axt. ti Form of Arrhes; 


The form of the arch js commonly ſenlelreular 

| but wl 
the any great Width, they are " 40 be, de 
the Ah. other Wlvanty 0 


are ' 
2 d otherwiſe heroine toy hi 
mur 


if nume important bs; that the Auantſty of malt 
6 arch J ty Its feilt Th Ws been done at the pon 
* 


yg at Paris, Where the Hilddle archi is 5 feet, ail (is lei 
woll have pet 47:6 lebt, Hiſlead of 400 it 4 11 * 
being wacht elliptical; Nowjthfanding thets wlvaniages, hey, 
ever the late Experiments Have determined egen od iis 
6les J he e 6 (6 curves of an dier kind | ail of the 
the ſnjeifels 1s wndoubiedly the beft, as preffing molt ju 
pendievlarly on the piers: ; 


Att: #: A one 


The thieknefs of the arch-flones is Nat ig be determined 1, 
theory, ner d theſe authors Why have Wren an the he 
agree amonglit themſelves, M Gautier, an experienced eg. 
ginger, in his works, makes the length of the arch-(lanes, of ay 
arch 84 feet wide, two feet; of an arch 45, 60, 75, 99 wile, 1 
be a, 4: 4 6, leet long reſpettively, when they are hard and 
durable, and ſamething langer when they are ol | ſult nature; 
and this length appears preferable, 


CONCLUSIVE REMARKS, 


It is the province of the architett to underſtand perfcttly, the 
uality an amy of materials, and the preferable way of 
iſpoſing and uniting them, and the value of the various alu. 

cles and labour requiſite thereto, 


Art. I. Wood Work. 


The carpenters or timber work comprehends all the framin 
of the ſtrutture, ſuch as the preparing to make a ſecure mite 
foundation ; the bond timbers, which ſhould always be halved 
and dovetailed at all the angles of the buildings, and the 
croſs walls thereof, and the joinings ſcarted ; the lintels, 
laying over all the voids, or doors, windows, &c. Wool, 
bricks, worked in the walls, where it is found neceſſary 10 
fix wood dreſlings in the finiſhing, as grounds, architraves, 
&c. Obſerve to lay the ends of all girders, or principal tim- 
bers, on piers or poſts of partions, and avoid placing them over 
openings, or any timbers near chimney flues; and when flucs 
do interfere, to frame trimming joiſts, as to the front of a 
chimney or to the well hole of a ſtair-caſe. 

The various finiſhings of wood-work within and about the 
ſtructure, is called the joiner's work, all which is uſually done 
in this country, with deal imported from Norway, Sweden, 
and Ruſſia; the quality and ſeaſoning of which are the princi- 
pal eſſentials. Theſe are employed in floors, doors, = 
architraves, chimney- pieces, mouldings, dados, wainſcotings, 
linings, partitions, porticos, &c. as the ſkill of the architect 
ſhall direct. Sometimes the floors, doors, ſaſhes, &c. are ex- 
ecuted in wainſcot; and ſometimes the doors and ſaſhes are of 
mahogany; and when ſo, thoſe materials ſhould each be of 
the very beſt quality. White deal ſhould never be uſed with- 
out doors; it is a cheaper article, and is moſt proper for bed- 
chamber floors and pannnelling, being leſs liable to ſhrink than 

ellow ; the yellow is conſiderably harder, and ſaturated with 
urpentine, therefore more fit to endure uſe and weather. 


Art. 2. Brick Work. 


The brickwork is the next within bur conſideration. moſt 
writers on that ſubjeft U Ar- certain rules for depths 
under ground, and alſo thickneſſes j Which rules no longer exill, 
as it is iſualio link may mert With a m Follndativn;andever 
in lone inſtanres, oiffce buildings and (mall houſes ate erefied 


on the ſirface of the groyud; and When they art lun fat of. 
£64 Unter ground, If the own Fill, H of eight courſes of 
brick work is funk below the oer thereof; Obſerving 19 


ehimney ſlues With es pe, and free from Nidden vlierks; 
and that the brick WH pts . worked, perfectly lere 


6 
and a elgſe joint with Mortar Mache of quick lime, Ah d 
fund wel este and 1g work bewerte arches (ds 


| Apensen 


make 100 ver Volds; and fofids over fuſſchs, 1s Wake 4 


doors and windows, &c. with arches over the ſame, 
qu landing the lintells; as belore tyentioned, as that 
taftice was thuch uſed by the aicients, which — be ſeen in 
many of telt ruins Where thnber iy totally decayed, Allo par. 
ticular attention mull be had to ſulficient drains and ſewery; to 
tonvey away the walle water, ſoil, Re. and that fink traps 
laced to prevent nauſeous Imells. Whey thalonry is to be u 
ith brick work, the beſt way; if poſſible, is 40 leave, the 
brickwork In ſuch a manner that the None nay be infetted at: 
terwards 4 but when that eaninyt be dune, bond-Hones mult. 
lirodweed, In the wall with the brickwork, and the Whole works 
6d with leiſure; the Joins very eloſe, and the mortar zen 1 
as the number of Joſhts in proportion ts the Nene wil Tettle 
in fume degree, and muy deftruy the u lun uf the (hone and brlek, 
artleularly in athler fronts, the bend and Fabriek having bepn 
[roquenily rulned by not paying a proper attention is the 
atagement therevl, 
Arti g. Stone Work; 


he quality of Rund (ould partievilarly engage the attently 
Ns eh ul + abgil happend at ity im 1 07 0 
with ſalte, of Mag een dig from dhe teat Malt. vil of the 
arp, of u (ſt hi 4% in either kale, Ih Wii n 1 Mise imme ſpale 
and müttbate, W jo iy 6 auc eltemſlanee aller ſur 
dat bapettee And aber. The Nuns wor of ner { Plats 
{4 a ace of esreſſem Ae por eularly N. th 
With Of coverings 44 houſes, Nate 1s 1 * ite 
eferabl6; wii 1 is eee 4 Variety of Was, afd the quali: 
le of (Nate are Feveral; The Weltiivieland is eenfidered the 
röngeff and hel A patent f ue TR nauer many [148 
ale expire; and the method is much profiled by ME: Wyait | 
ür LOG fer i oy hs Me, 6d;a4 it WIH act the pitch of 
hs af ty be eon e ſeft han Any eher mateffal reg 
load Bf EB p per; and e & Very reafanable egvering eanfider] 
is ges — 1equirs the fag th he boa 10 bin when it 1s Mee 
rare mult be 1aken 19 amt fufficient elreulatien of air Inte the 
rot, or 14 WIll.be Table a decay; 


Aft, + Lead Work, 


In Landon it becomes necellary a have lead ar capper gut: 
ters With d parapet wall ar ane blocking, and the water can- 
yeyed down by pipes; but in the gauntry dripping even, in ele 
vated (ityatians, are 19 be preferred, as the autumnal ſeaſong fa 
frequently ſtop the euer, and pipes tagether with ſnow, &c, 
that capital houſes frequently fuſſer very much by the over- 
flowing, unleſs they are ſingularly conſtrutted, that the water 
ma pe he before it is poſſible to find its way within the building, 

any attempts have been made to introduce materials to 
anſwer the purpole of lead or *. . for gutters, but none 
have yet had the deſired effett; caſt lead is moſt preferable, 
and that not too thin; nor ſhould the joints be ever ſoldered, 
as in either caſe the eſſett of weather will crack that material, 
and cauſe drips, which is afterwards a continual expence. 
Art. 5. Plaſtering. | 

The external walls, with inſide, ſhould be battened for the 
plaſtering, unleſs the walls are very thick, or the bricks hard and 
not abſorbent ; care ſhould be taken that the ſand uſed for the 
purpoſe is not ſalt; drift ſand is the beſt and ſhould be uſed ſoon 
aſter it is made, or the lime will otherwiſe deſtroy the hair; 
floated plaſtering is always to be preferred, although attended 
with rather more expence. Plaſter cielings made ornamental, 
and ſome rooms ſtuccoed and pannelled, the cornices enriched, 
and other ornaments introduced as medallions, tablets, &c. 
when done with judgment, and in a good ſtyle, and exquiſite 
workmanſhip, are very proper finiſhings for bettermoſt rooms. 
External plaſtering very ſeldom ſtands the weather, as it is rare 
any compoſition hitherto invented anſwers the purpoſe ; one 
great reaſon is, that when attempted ſufficient care is not taken 
ty prevent the wet getting into the brickwork at the back of 
the plaſter coat; it is evident, that plaſtering, of good ſtone 
lime and clean drift ſand, in proper proportions and carefull 
worked, will ſtand, if the walls are battened and lathed, whic 
certainly will endure as long as the timber and lath, on which 
it is worked, which many inſtances in very old towns and ei- 
ties in England teſtify. 

Art. 6. Mortar, 


The ancients had a kind of mortar” ſo very hard and bind. 
ing, that, after ſo long « duration as to this time, it is next to 
impoſſible to ſeparate the parts of ſome of their buildings; 
though there are ſome who aſcribe- that exceſſive ſtrength to 
ume, and the influence of certain properties in the air, whith 
is, indeed; found to harden [vine bodies very urprieingly, 
The improvement of mortar is certainly an objeft of great Im- 

ane: and different ſchetnes have been ſuggeſted för giving 
i that ch age fright bee which the none uſed by the 5 
eients is Is juſtly celebrated: But none Have (b effefiva 4 
veel th brtant pyrps ; 84 that FeeatAWiende 
the {genius DF: ins in WES GA peri enth ate fer vation 
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ARCHITECTURE; 


(rl ow of improving the tiortar uſed in our buildings. Ac« 
cording to this author, the perfettion of lime, prepared for 
the purpoſe of makitig mortaf, conſiſts chiefly In its being lo- 
tally deprived of its Nixed alt, On exdminitig feversl pant. 
Mens of the litis commonly uſed in dae he (pup thut 
It is ſeldoth ot never 1 burned; kor they all effervel⸗ 
eech, aud yielded wore of lefs Fixed air; on the addition of an 
aid, and flaked Nowly, In comparifon with well burned lime: 

t M gins alfs relates fone experitnenty, which thew how 
very quiekly line imbibes fAxed alr from the ath N un 
ls expoſure ts hie, it b 1 5 non luſes thold chatge⸗ 
ters Whit e dil ulſh It from mere line-llune by pow 
dered chalk; by won at rating from thenee that very pilnelz 

6, iy - | ablenee of which It ewes lis Ne a as 4 es 

nent, and Which had before been e rum It in the burns 
ng Henee he evnelvdes;, that; 84 Hine wwes [hs exvglleng 
10 he xpulfion vl 15 50 lr Tram It in the burning, Ii thaw 
be wed as fog as pullible after it 1s made; ans 11 um 
1 We ast as mne as pollihle; belurs 14 Je wed; It 
' ho Wonder; | N . I the LAN Wray | 
al If the Iinperfebtiun of It depeiviled (hlely an the bdiielh e 
the ume N un Una wy AM In t bo ok ant Wal When l 
umes Fell from "Als Kis, betalen st Je Vii Wife ene burne 
U the F Has wr 'Þ It; but Berofhies Wt oo {i} bs muy 
y (hp | mow Woe bf (18 wy" Hit W iy ley gp 
Widely ii rent rom good He; as ti ſro WW lered chalk; 
Fur & NMiilar regfun eVEry BY 4 yy Whiel dens by tellurs 
4% the lime the fixed al; BE WHICH it and been Weprived in {11s 
burt: ul deprave ii: It mult recelve this kind of 0 ry, 
r Hanes, from the wi, largely uled; et in flaking 
the Hime, ang afierwards In Waking Nine maörtar! If that Wa: 
Jer eee eg alf, From Which lw Waters, are perfettly free, 
and When will greedily be —— hy he N 8: The ſury 
Affing frog HI cane 18 proventet by the fupſtutian of me 
Walef 14 Far ak may he prafiieable of ealiventent, 

From other Experiments, myo with & view of afcertainin 
the hel} relative pee me 1 and water, in the 

akin af mori + if appeared What thaſe (pecimens were the 
'eft whi contained ane part of lime in ſeven af the (and 
ar thals which contained leſs 2 and were tug ſhort whillf 
reſh, were more eafily cut and broke, and were pervious ta 
whey | and thoſe which contained more lime, although they 
were cloſer in grain, did not harden ſo ſoon or ta ſu great a de- 
gree even when they eſcaped cracking by lying in the ſhade to 

ry flowly, It appeared farther, that mortar, which is to be 
uſed where it muſt dry quickly, ought to be made as iff as the 
purpoſe will admit, or, with the ſmalleſt 8 quantity 
of water, and that mortar will not crack, although the lime be 
uſed in exceſſive quantity, provided it be made ſtiffer, or to a 
thicker conſiſtence than mortar uſually is, 

Dr. Higgins has alſo ſhown, that though the ſetting of mor- 
tar, as it is called by the workmen, chiefly depends on the ex- 
ſiccation of it, yet its induration, or its acquiring a ſtony hard- 
neſs, is not cauled by its drying, as has been ſuppoſed, but is 
principally owing to its abſorption of fixed air from the atmoſ- 
phere, and is promoted in proportion as it _— this prin- 
ciple; the acceſſion of which is indiſpenſibly neceſſary to 
the induration of calcareous cements. In order to the greateſt 
induration of mortar, therefore, it muſt be ſuffered to dry gent- 
ly and ſet; the exſiccation muſt be eſſected by temperate air, 
and not accelerated by the heat of the ſun orfire; it muſt not be 
wetted ſoon after it ſets; and afterwards it ought to be protected 
from wet as much as poſſible, until it is completely indurated. 
The entry of acidulous gas muſt be Enter as much as poſſi- 
ble until the mortar is finally placed and quieſcent; and then 
it muſt be as freely expoſed to the open air, as the work will ad- 
mit, in order to ſupply acidulous gas, and enable it ſooner to 
ſuſtain the trials to which mortar 1s expoſed in cementitious 
buildings, and incruſtations. ; 

Dr. Higgins has alſo inquired into the nature of the beſt 
ſand or gravel for mortar, and into the effefts produced by 
bone-aſhes, plaſter-powder, charcoal, ſulphur, &c. and he 
deduces great advantages from the addition of bone- aſhes, in 
various proportions, according to the nature of the work for 
which the compoſition is intended. He deſcribes a water ce- 
ment or ſtuccb, of his own invention, for —1 ery nters 
nal or external, exceeding, as he ſays, Portland ſtone in hard- 
nels; for which he obtained his majeſty's letters patent in 1779. 
& copious account of preparing a cement int Imitation of 


f pre 
one; for fronting of houtha, ſee the Article CEMENT in the 
phabet. | 


; Att: 7: Glating. 
The glasiüg tay be done à variety of ways; cottages and iz 
rior x With ermmen "oy 1 Ns et er with 
a n in lajbe 17 the bel} wainſevat, a 
th Lv Ii 


6f metal (aſhes, glazed With Londen crown of plats gls 
Elegant rooms lis latter (4 by be 110 Fred; as Okſetis cen From 
WIKI are FERderet) more perfect in their Wen fer ane that 
jk des Rot eafily admit URjEbts by be ſeen in Toms from 
| | | 
Art, 8 Painting 


ot: 
The anden of painting is very effeniial te the prefvr vaten of 
4165 timber 


ge e e) fr: a ffn! 


— . 


[ 
7 


22 


” - > 


2 N — * 
. ²Ü—ͤS Zoe oe nn 


— © ane 


ARCHITECTURE, 
ſo with reſpeR to vrname nt 
ight and elegant by painting, 


tia} conſiderations. Moft other conveniences de 


timber and jron-work,and equal! circumſtances of the families they 


Stucco'd walls are rendered very 
— As ſcene will admit of change whenever t 
nting: colours diſpoled of with harmonizing taite in 


to whom they are entru 
* blenk Arn are hecefſury, a 


=! on the 
arrungement of them on the unn of the architeti Aer build” 


ſaſh Mould be 


great ornament; even plainnefs, in other 
ſpeft is much ſet Baff, and enlivened by 
de all timber and iron-work require it for {ts preſervs · 
tion; fo much fo, that it ſhould be made « conſideration in 
and repairing 1 — granted for long * that 
o paint, every ſeven years, twice at leaſt, in oil 


inting; but on 


ut One 4 houſe 


ones, to 1 the 


ded pur ole, 
ml — 


a be uſe. fo, or tor 
arin gly 


amd 


door leuding to d private 
ance of tod m ny 
ives an iden of cold, and looks wneomfortable. Rultic 


e er happy effett; alſo 


as the caſe may require, particularly in ſouth and ſouth-we 
dreflings, as archſtravet frontiſpieces, and 
if ſanded upon : 
int ; which <0 ly gives the appearance 

s to its durability 


REMARKS ROSUNTIAL 3 To, * NOTICED BY 4 


ment ſhould be 


ſements to buildings 
They 
led wo the ſhufts of 8 t 


The internal a — town * requires much in · 
ventlon, being limited to certain 
the bills of mortality, by att of par 
formed to; viz. the largeſt ſizes of houſes, which ar Tage. 
of the firſt rute, are ſuch as exceed nine ſquares 
thoſe of the fecond rate, from five to nine ſquares ; thaſy © 
the third rate, from three and a half to five ſquares; and thoſe 

f the fourth rate, not exceedin 
nder theſe limits, town houſes are to be built ; which att alſo 
u, and the thickneſs of wally; chim- 
the builder is to make 
is not confined ; but in 
ie is much Ty" (here 6 diſpoſition of 
v ſome y it is 
* and A. Lr. 


raportiols or yur 1 within 


iament, which mull be 


— 5 5 — 


three and'a half ſquares, 


7 the beights of the! 
Therefore, thus ſettere 


law. and third 
the ſtaircaſe becomes a 5 vbj 10 
« the entrance, in by 7% ay 
. its light by a 


is 77 in 


very freq vently that the archi 
the rh ture 9 del Fe, if & man v 
moſt proper io give de 


, . ly en- 


the park part, . 
IN to make — 


he is certainly 


$ to furniſh th 1 eine! al ſuite of 


— of Ty --4, whic 
a Nen room of al ww 
0 ing in a au th Ty * 1 


ing wo as he wilt take oe 1 1 14 
her one general uniſon in the 


| the parts 
ſe with the 


contrary is ſoinetimey 9 60 ay In * houſe in 


alr Rory, either Front ＋ * 


— ware, Where vou are 2 ef 


1 and 1 


prone 1 which mitture of ene have an pr 


vos not Icy Welve (ke enehamment, 


Wa fulte of 
-___ tafts | 
the viſitor, not 


{thin the lafk thirty years WMehlteckure has been wal 


rapid advances bs exeetſence j and 
is poſſefhng herſelf of Great B 


of trfinph, 


une, ant there 
y and perfeveraney have a 
of fo noble and hg: 
for the hnprovement 


an 0 MM ka the dum On 
the gell e & ne! 5 ns me 
relerrelt of the before⸗ Raw 
II roy is the ſlaſpesſe 4 


| the SAGE, be 


—— the bt * eortealnly defer 
he r therelt 
0 — ily worth 

Uri wwe muy 4 he 


\ 9 willing, an yi and 19 the 


moſt of 


Fial! parivewiarly the gh. 


ris, Manulad\ y army whey 


ri} exhil- 


* Auch of 
* ie 


WA was It 14 prop 
8 niitwed 100 


5 ly Wi v1 = 


owing, 6 ra by 10 an ve the 
w . ot of maps Us ny ly governed 


ani al pen of a Mt 


het fl les, | K expetice | as of lettureg, 8 
{owing v that Werl 
telfor j and an annval pu 
various won, {h 


1 * it {4 INI 
are ſupporteiſ, a8 


Wares wide are * vole 


ql pa- 
eligns in 
he ne 

ue! + 

V. Ely. the 
— * of 
6 EXPEeriees 


he purpoſe ) to- 


Ref the about twhee thelt width } dt 
re geuerally more, 
Wakes, * twice thelf width, au 
8 * ſquare, 4 
— 99 only ha half a ſquare, 


"x ng 6 as ns us room, whi 


the? with the valuable pions of ale 
— of Palmyra and valdes, 
by Stewart Spalaire, the 

12 1 e lonlan "y hots Pa 


dtieaions 540 | 1 CS ariifty 


ones 
Wn 9 
by | by Ro- 
Arr, jor 


Many is 
10 — 


vm ivy pin _ 14. 


2 


Fan n e 


ail erte 
Abteilung 


1 Wings, new 
Al and about the nw: 
6 dense cannot fall tn 


1 erlmenta! * 


jew, 1 aype — 15 


N apartmem fab 110“ the a 


of avehiieftural ftudy 


15 wh, — 


— 11. N. 


In the 


of this * 
farmerly carrie( 
ur, we doubt not, but the 
equi! la taſte anc! abi - 
de {ation are 
their better hdg 
ments Which may be cally Ry *r an their e or 
but, when al re, 
— oF all impro- 


= ere tone 
r Ext 


ſumetimes raten two apt to warp them 


rum th eli 1 
pears more ſuitable ! @ han 
11 and faſhion of the fromt, le 


555 ur ; anather thy 
orties, proportianed 
Into a Waiting-room of 
ve, and this to the great — all by « progreſlian of 


Pr are moſtly un- 


e {nel from * mo and he nal ife 
. Nall which, if — M are 
and covered with lead or 


whims 1 n to * 


—— —— ot 1 


detached, 
164 run Into kh malt 1 * ord of the public, 


— 


ole reputation 


* LA this work, 


well of the mein bui 
ollowed in houſes approachi 


was the gant Mrrrog My. Pow, Wer ys 


to, or about nine 2 


ngton'; but — 


4 wadergone many 22 and received 


larger, the plan is — at Mbeny t and, in 2 to Com them this new dien if 
A d hes, proper Lad eden dle 


ART. 


1 


ARC 


ARCHITRAVE, in architeture, that part of a column, 
order of a column, which lies immediately upon the capital, 
The architrave is the loweſt member of the entablature, It is 
ſuppoled to repreſent the principal beam in timber buildings; 
— the name, Which is formed of "por %, and trads, 
= See Plate VI. The architrave is different in the differ. 
it orders. In the Tuſcan it only conſiſts of a plain face, 
crowned with a fillet ; and is half u module in height, In the 
Doric and Compoſite, it has two faces or faſcie ; fee Plates II. 
and V. In the ſonic and Corinthian, three; fee Plate IV, in 
which laſt order it is 4{ths of a module high, though but halt 
\ module in the reſt, Architects, however, allow themſelves a 
eat latitude in this part; ſome uſing more members than 
Mhers; and many of them having two or three forms of archi. 
raves, Architrave is ſometimes allo called the reaſon-piece, 
or maſter-beam, in timber buildings, as porticos, cloiſters, &c, 
In chimneys it is called the mantle-piece, and over the jaumbs 
ol doors, or lintels of windows, the hyperthyron. 
AKCHITRAVE windows, of timber, are commonly an ogee 
niled out of the ſolid timber, with a liſt over it; though ſome- 
times the mouldings are ſtruck, and laid on; and ſometimes 
they are cut in brick. The upper faſcia is called the header, 
o& heading architrave z and the lower the jack, 
ARCHIVAULT, in architetture, the inner contour of an 
arch; or a band or frame adorned with — running 
over the laces of the arch- ſtones, and bearing upon the impolſts. 
The word is French, archivolter Where it lignifies the ſame 
thing ; formed of arcus volutus, It is different in the different 
orders. In the Tuſcan, it has only a ſingle face; it has two 
laces crowned, in the Doric and Ionic; and the ſame mouldings 
with the architrave in the Corinthian and Compoſite, 
ARCHIVE, or AnCHives, «chamber or apartment where+ 
in the records, charters, and other papers and evidences, of 
a fate, houſe, or community, ore preſerved, to be conſulted 
vecalivnally, We ſay the archives of a college, of a monaſtery, 
Ac, The archives of ancient Rome were in the temple of Sa: 
turn; the archives ol the cuurt of chancery ate in the roll's 


A RCH-MARSHAL the grand marſhal of the empire: The 
eletivr of Saxony bs afch-iharihal of the empire; and in that 
quality he goes immediately before the eihperor, bearing a 


wake (Wort, 

ARCH-TREASURER, arrdtheſanrartns, the great trea: 
liver of the German empire ti This oitice was created with the 
elglth eletiurate, In Favoeur of the eletiur 6f Palatine, why hatl 
falt his Former eletlorate; which wa given ie the duke of Ya: 
valle, by the emperor Ferdinand II. who wok It away from 
Frederis V. elebtur Palatine, after the battle of Prague, where 
he was defeated In maintaining his elettion ts the exawn of 
Wohemla, The dignity of arch-treafurer was conteſted between 
the eleftor of BruntWie,now king of Great-Brivain who elalmed 
Win virtue of Wis defeent from the elettor Frederie, and the 
eletive Palatine: 

ARCTIC, in 7 an epithet given to the north pole; 
or the pole raiſed above our hovigen, It (x called the arttie 

le, un gvevaſion of "y r ul the little bear, 

reek called egurer, the laſt Rar of the tall wherevt nearly 
points out the north pole; 

Anette tierte da & leller elreſe of the ſphere, parallel to the 
a wry and ag? go” minutes dillant From the north pole, from 
whence dis nate: This, and its oppolite, the antardtir, are 
called the two polar circles; and my be evnceived to be de: 
ſeribed by the wotſon of the poles of the ecliptic, round the 

les of the equator, of of the world, See the Treatiſe on the 

the Plate annexed, 


LUS £8, an 

ARCTU RUS, in altronomy, a fixed ar of the firſt magni: 
Wide, in the conſtellation of 4rrtophyte br Buoter, The word 
6 lured of sen ve, and we, b d: d, bear's tail as being 
Very Hear the ; 

This Har was known t6 the ane lente, a4 in the following 


wee of Virgil . 
25. g9ming/que Triowes, 


Maran, pluvie/que 
Wally Job Ix: 9+ NN 

ARDEA, in ornithology, a genus of the order of gralle, 
The general eharatters of this order are these! The bill de 
Wraight, harp, long, and fomewhat comprefied, with a fyrrow 
Wat runs From the noſtrils towards the pointy the noſtrils are 


linear; and the feet have four tors, Under this genus Linnwws 


and the 
andes or heron of other authors, The moſt remarkable ſpe+ 
ties are the following, 

The eiconia, or white ftork of Ray, has naked eye-balls, 
and black prime wing-feathers, The (kin below the feathers 
# allo the beak, feet, and claws, are of a blood colour. It is 
a native of Kurope Aſia, and Atria; but is ſeldom or never 
o be met with in lialy. The ciconia feeds upon amphibious 
animals. It is ſuch an enemy to ſerpents, that it ls reckoned 
almoſt a crime to kill « fork, From this favourable treatment, 
they are ſeen in Holland and the Low Countries walking un- 
concerned in ſtreets little frequented. Storks are birds of pal 

} they ſpend 15 ſummer in Kurope, and diſappear all 8. 
+ Us 91. 1. 


conprehends the grus or crane, the gleonla of — 


| 


once, and go off to Egypt, Ethiopia, &c. before winter, and 
do not return till about the middle of March, 

The major, or common heron, has u black creſt depending 
from the back part of the head, an aſh-coloured body, and a 
black line and belt on the neck and breuſt, It is a native of 
Europe. This bird is remarkably light in proportion to its 
bulk, ſcarce weighing three pounds and an half: the length is 
three feet two inches; the breadth five feet four inches. The 
body is very {mall, and always lean; and the ſkin ſcarce thiek- 
er than what is called gold-beater's ſkin. It muſt be capable 
of bearing a — abſtinence, as its food, which is fiſh and trogy, 
cannot be readily got at all times, It commits great devaity: 
tion in our ponds ; but being unprovided with webs to ſwim; 
nature has turniſhed it with very long legs to wade after ity 
prey. It perches and builds in trees, and ſometimes in high 
cliffs over the ſea, commonly in company with others, like 
rooks, It makes its neſts of ſticks, lines it with wool, and 
lays five or (ix large eggs of a pale green colour. During in- 
cubation, the male patles much of his time perched by the fe- 
male. They deſert their neſts during the winter, excepting 
in February, when they reſort to repair them. It was for- 
merly in this ifland a bird of game, heron-hawking being ſo 
tavourite a diverſion of our anceſtors, that laws were enatted 
tor the preſervation of the ſpecies, and the perſon who de- 
{troyed their eggs was liable to a penalty of twenty ſhillings 
for each offence. Not to know the hawk from the heron-ſhaw, 
was an old proverb taken originally from this diverſion; but 
in courſe of time it ſerved to exprels great ignorance in any ſei- 
ence. In after-times this proverb was ubſurdly 1 to, 
he does not know a hath from a Aand-/aw." is bi 
was formerly much eſteemed as « food ; made a favourite diſh 
at great tables, and was valued at the fame rate as « pheaſant, 
It 1s ſaid to be very long-lived: by Mr. Keyſler's account it 
may exceed 60 years: and by & recent inſtance of one 
that was taken in Holland by « hawk belungin ts the State 
tholder, its longevity is again eonfirined;, the bird — 
lilver plate faltened to one leg, with an Ae " 
it had been before ruck by the eſector of Cologhe's hawks | 
he cinerea of Linnews is the Female uf this ſper les. 
Yes Plats IV, Genus 63. | | 

The qi of egret is exeſted beliind i the body 1s white, 
the beak black, and the feet greeniſh. It is 4 molt elegant bird: 
[t weight about one pound; and the lengili 1s twenty-tuur 
inches, io the end of the legs thify-two: It is g native 
of the east. Rut that Formerly It was very Frequent in Britaln 
appears by (ume of the bills of fare i in whe Fainons teal! of 

rehbilhop Neville, we find no les than a thouland allerides, 
_=_ of ehrte, as f 14 differently ſpelt, Perhaps the een 
| W were in a4 a delieary during theſe days gecafioned theily 
En 1 in our lands; abroad they are Milk common, ef- 
E in the ſouthern parts of Evrope, where they e 
n flueks, The feapulars and the ereft were formerly much 
elteemed as urnaments Hor raps and head-piecest fo that algrets 
te anch egret came iu figntly any ornament to a cap though urls 

Inally the word was derived from gig ve, a cauſe a/ Agen 


vorn, 
he ellarls or Both head it (4 1 
through the whole budy with dark-veluvred (puts of different 
figures and Hees, It is 4 native of Biirope, ad inhabits ehe 
the fen-cuuntries. It is met with (kulking among the reeds an 
ſedges j and its ſhall porture is with the head and neck erect, and 
the beak pointed direftly upwards: It will ſuſſer perſons t6 
rome very near it Withuilt riſingy and has been known to Hike 
at boys and at ſportſmen, when wounded and vnable to make 
its eſeape: It flies 4 about the dulk of the _—_ 
and then riſes In a very (ingular manner, by a (piral afeent, ti | 
it is quite out of fight, It makes.a very — nolſe when 
{t is among the reeds, and a different and very lingular one av 
it riſes on the wing in the night, It builds its nelts with the 
leaves of water:-plants on fone dry clump among the reeds 
and lays five of R eggs of s elnerous green colour; This bird 
and the heron are very apt ts firike at the fawler's eyes when 
only malmed, The food of the bittern is chiefly frogs; nok 
that i yeletts fiſh, for (mall tours have been met With in thely 
ftlomachs, In the reign of Henry VIII, it was held in mye 
eftven at our tables, and valued at one 9 Its fleſh — 
magh — {lavour oa hare, and nothing of the fiſhingls of that 
or the heron, 

e from avdere, 19 burn, ſomething hot, 
and as lt were burning, 

AnDant /pirits — thoſe diſtilled from fermenter| vegeta= 


AI has a 


bles; thus called, becauſe they will take fire, und burn. Such 
are brandy, ſpirit of wine, run, arrack, &e, | 
A in geometry, 


KA clenotes the ſuperficial content of 
figure, Thus, if « figure, e. gr a field, be in form of a . 
and its ide 40 feet long, its area Is ſaid to be 1600 ſquare Feet 
or it contains 1606 little ſquares, each a Joot every way. Henee 
to find the ares of 4 ang e, ſquare, parallelogram, reftangle, 
twapeslum, rhombug, polygon, circle, or other figure, is to 
find the magnitude or capacity thereof in ſquare meaſure, 

To find the aroa of Rise and oder inlofures, they fr 
W uey 


ARE 


lurvey or take the angles thereof, then plot them on paper, 
and Mn caſt up their contents in acres, roods, &c. after the 
uſual manner of other — figures. For copious Rules re- 
ſpecting the practice of Surveying, and the ſeveral terms re- 
peRing the art, ſee the Syſtem of SURVEYING throughout. 

The law by which the planets move round the ſun, is this ; 
that a line, or radius, drawn from the centre of the ſun to the 
centre of the planet, always ſweeps or deſcribes elliptic areas 
proportional to the times. Sir 1. Newton demonſtrates, that 
whatever bodies do obſerve ſuch law in their motions about 
any het body, do gravitate towards ſuch body. 

RECA, N in botany, a genus of the order of 
palme pennatifoliæ. The male has no calyx, but three * 
and nine Rating; the Female has no calyx; the corolla has 
three petals, and the calyx is imbricated. There are two ſpe- 
cies, vis: the cathecu and the vieracee, 

The eatherv is a native of India. It has no branches, but 
its leaves are very beautiful: they forma round tut at the 
twp of the trunk, which is as firaight as an arrow. It 

rows to the height of 1 or 45 feet, and is a great ornament 
u gardens. The thell which contains the Fruit is (Wooth With= 
out, but rough and hairy within; in Which it pretiy much re: 
fembles the hell of the cocos ni: Its fige is equal to that of a 

retiy large walnut, Its kernel is as big as 4 Nut ts Wien 
{ bears d great feſemblanee Without, and has ally the (ame 
whitiſh veins within when eus in two, In the centre of the 
Fruit, When it is (oft, is contained a greyiſh and almelt liguid 
{ubllanee, which you hard in praportſon ay i ripens. The 
exiratt of this nut has been ſuppuled to be the terra ſaponies 
vf the ſhops, at leaſh that it is @ very (imilar ſubſtance both in 
golour and taſte; but ng later obſervations, the ge- 
nuine drug ſeems to be obtained trom the — . Catechn, The 
fruit when ripe is aſtringent, but not unpalatable, and the (hell 
is yellowiſh, Of this truit there is a prodigious conſumption 
in the Eaſt Indies, there being ſcarce any perſon, from the 
richeſt to the pooreſt, who does not make uſe of it; and 
the trade they drive in it is incredible. The chief uſe that is 
made of areca is to chew it with the leaves of betel, mixing 
with it lime made of ſea-ſhells. Cornelius le Brun aſſerts, that 
they rub the leaves of betel with a red drug of Siam, or 
with white chalk. In order to chew it, they cut the areca into 
four quarters and take one 12 of it, which they wrap u 
in a leaf of betel, over which they lay a little of the lime; af. 
terwards they tie it, by twiſting 1t round. This bit prepared 
for maſtication is calle anc” - ; which is a Malayan word uſed 
all over the Eaſt Indies. The pinang provokes ſpitting very 
much, whether it be made with dried or freſh areca; the ſpit- 
tle is red, which colour the areca gives it. This maſtication 
cools the mouth, and faſtens the teeth aud gums. When they 
have done chewing the pinang, they ſpit out the groſs ſubſtance 
that remains in the mouth. 

The beſt areca of the Indies comes from the iſland of Ceylon. 
The Dutch Eaſt-India company ſend a great deal of it in their 
ſhips into the kingdom of Bengal. There grows in Malabar a 
ſort of red areca, which is very proper tor dyeing in that co- 
lour. The ſame company ſend ſome ot it from time to time 
to Surat and Amadabat, for the uſe of the dyers in the domi- 
nions of the Grand Mogul. 

The oleracea, or true cabbage-palm, is the moſt beautiful, 
and perhaps the talleſt, of all trees. The trunk is perfect! 
ſtraight, and marked with rings at the veſligiæ of the tootſtaiks 
of the leaves. Near the ground it is about ſeven feet in circum- 
ference ; but tapers as it aſcends, and attains the height of 170 
or 200 feet. The bark is of an aſh colour till within 25 or 30 
feet of the extremity of the tree: when it alters at once to a 
deep ſea-green, which continues to the top. About 5 feet 
from the beginning of the green part upwards, the trunk is ſur- 
rounded with its numerous branches in a circular manner, all 
the lowermoſt ſpreading horizontally with great regularity ; 
and the extremities of many of the higher branches 
vingly downwards, like ſo many plumes of feathers. Theſe 
branches, when full grown, are 20 feet long, more or leſs. As 
there are many thouſand leaves upon one tree: every branch 
bearing many ſcores upon it, and every leaf being ſet at a ſmall 
and equal diſtance from one another, the beauty of ſuch a lofty 
group of * foliage, ſuſceptible of motion by the moſt gen- 
tle gale of wind, is not to be deſcribed. The middle rib, in 
each leaf, is ſtrong and prominent, ſupporting it on the under 
ſide, the upper — ſmooth and ſhining. The pithy part 
of the leaf being ſcraped off, the inſide texture appears to be 
ſo many longitudinal thread-like filaments. Theſe, being ſpun 
ju the ſame manner as they do hemp, or flax, are uſed in mak- 

cordage of every kind, as well as fiſhing-nets, which are 
oleemed ronger than thoſe uſually made from any other ma- 

ial of the like nature. 

pon removing the large leaves, or branches, which ſur. 
round the top of the trunk ä little way above the beginning of 
the green bark juſt mentioned, what is called the cabbage is 
diſcovered lying in many thin, ſnow-white, brittle flakes, in 
taſte reſembling an almond, but (Weeter: This ſubſtance, which 
eantivt be 1 — without deſtroying the tree, is bolled, 

* 


and eaten 


nd wa- 


th mutton by the inhabitants of the Well Ladies, | 
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in the ſame manner as turnips and cabbage are with us; though 
it muſt appear the height of extravagancy and luxury to fell; 
ſtately a tree, which would be an ornament to the moſt y 
nificent palace in Europe, to gratify the taſte of any epic,” 
eſpecially as there is but a very ſmall part of it eatable. Wh, . 
is called the cabbage-flower, grows from that part of the t — 
where the aſh- coloured trunk joins the green part alread py 6 
ſcribed. Its firſt appearance is a green huſky atha, 4 5 
to above 20 inches long and about four broad; the inſide bein 


full of ſmall white ſtringy filaments, full of alternate protuhe. 


rant knobs, the ſmalleſt of theſe reſembling a tringe of coar( 
white thread knotted: theſe are very numerous, and take their 
riſe from larger tootſtalks ; and theſe tovtitalks likewiſe — 
all united to different parts of the large parent-Nalk of all A 
this huſky fpatha is opened while thus young, the Farinavemy, 
yelluw ſeed in embryo, reſembling fine Tawaduſt, is very plex. 
tifully diſperſed _ theſe Rringy laments, Which anne 
the ale vt apices in other more regüſar Mowers: thete Hlame ne 
being cleared ol this dult, ate pickled, and eflecined amy 
the belt pickles either in the Welt Indies or in Europe, By 
if this (patha is not eut down and opened While thin young; 
if it be luffered ts continue on the tree till it grows Hips wy 
burſts, then the ine oled part, which while using ani senile 
e fit tor piek Hug, Will by that time have acquired an att 
hardneſs, become ſoon alter ligneous, grow bulky, cenie 
of ver many (all leaves, and in ime prodyee 4 great mum 
ber of fall oval thin-thelled nuts, about the bignels ot wa. 
huſked coffee-berries; Theſb, being planted, produce Y Wig 
Cabhage-trech, 

The ſockets or grooves, furmed by the broad part of ile 
fuutſtalks of the branches, are wit by the negroes as cradles 
far their children, Ou the innner (ide of the very young fou. 
[talks are tender pellicles, which when dried, it is ſaid, male 
a 8 E he trunks lerve as gutterings; the pith make, 
a ſort of ſago; and the nuts yield oil by decottion, ln the 
pith alſo, alter the trees are ſelled, there breeds a kind of nme 
or grubs, which are eaten and eſteemed a great delicacy by the 
French of Martinico, St. Domingo, and the adjacent iſlands, 
Theſe worms, ſays father Labat, are about two inches long 
and of the thickneſs of one's finger; the head is black, and 
attached to the body without any diſtintion of neck, Their 
preparation for the table is as follows: They are ſtrung on 
wooden ſkewers before a fire; and as ſoon as heated, are rub. 
bed over with raſpings of cruſt, ſalt, pepper, and nutmeg: 
this powder abſorbs all the fat, which during the cookery would 
otherwiſe eſcape: when properly roaſted, they are ſerved up 
with orange or citron ſauce. Theſe worms being expoſed for 
ſome time to the lun, are ſaid to yield an oil which is of great 
elſicacy in the piles. The oil in queſtion, ſays Labat, is never to 
be heated before its application to the part aſſected: as repeat- 
we —_—_— have evinced that its ſpirit is totally diſſipated 

y the fire, 

AREOPAGUS, a ſovereign tribunal at Athens, famous for 
the juſtice and impartiality of its decrees, to which the gods 
themſelves are ſaid to have ſubmitted their differences. It was 


in the town, on a rock or hill oppoſite to the citadel. The 


word ſignifies ſtrictly, rock of Mars. 

Plutarch attributes the eſtabliſhment of the Areopagus to So- 
lon. Other authors think differently: and with good reaſon ; 
for it appears undeniable that this tribunal was inſtituted before 
Solon, but the beſt authorities allow him the honour of its 
reſtoration. The city of Athens, governed till this time by 
tribunals of a circumſcribed juriſdiftion, which were multi- 
plied by the moſt trifling accidents and circumſtances, took 
no fixed political or civil form, however cloſely united the 
members of thoſe tribunals were by their general views towards 
the public good, and by the common love of their country. As 
each of thoſe tribunals could only att in proportion to the 
power delegated to it, it was impoſſible that fo many different 
and- unequal impreſſions ſhould give to the great machine ol 
the ſtate that uniform and _ movement which, by an im- 
pulſe always the ſame, would keep each part in the ſituation 
it ſhould maintain with relation to the whole. 

To effe& this univerſal and harmonious power, it was ne- 
ceſſary to unite the different channels of public authority, 
which, by being too much diſtributed, loſt its force. This 
authority Solon collected, and placed it all in the court ol 
Areopagus which conſequently became the main ſpring of the 

overnment. The judges of this court, who, under Draco, 
ecided only in caſes of murder, now took cognizance 0! 
crimes of every kind; and the ſame tribunal which inflifted 
capital puniſhment on murder, 1 burning of houſes, 
theft, &c, ſtruck at the roots of thoſe crimes, by arraigning 
idleneſs, luxury, and debauchery, Equally attentive to fl. 
mulate the indolence of the young, and the hn uor of the old, 
theſe ſage judges rouſed in the one the laudable ambition 10 


ſerve the ſtate, and reſtored to the others their former aftivity. 


Satisfied that extremes produce the ſame effects, they though 
the republic had as much to fear from the exceſs of wealth 
as from the gripe of poverty. Hence they exafted « minute 
eeount of the effefts of every individual. Hence their gre 
verity to thoſe idle citizets, who, Inlead of being vlelu! 


members 
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ance of moral wm they thought they had | 
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in a ſtate, are its bane and its diſhonour. Iſocrates 
r woll beautiful and ſtriking picture of thoſe venerable 
md aſtoniſhing men, and of the order and harmony which 
fvuriſhed in Athens by their wife adminiſtration, 
"The judges of the Areopagus, ſays that author, were more 
induſtrious to prevent crimes, by repreſenting them in an odi- 
us light, than to eſtabliſh modes of 8 It was their 
- nion that the enemies of the ſtate were the inſtruments 
deſtined by the gods to puniſh the wicked ; but that it was 
their province to corrett and reform public and private man- 
nerd. They were vigilantly attentive to the conduct of all 
the citizens, but particularly to that of the youth. They well 
knew that the impetuoſity of juvenile pallion gave the moſt 
viglent ſhocks to health and growing virtue that it was the 
duty of infpettors of education to ſoften the aulterity of moral 
diſcipline With iundcent pleasure: and that no recreation 
were more eligible than bodily exerciſes, which enable a yuung 
wan do give 4 good edveation its full play, Which improve 
healthy give a } eaſurabſe and agreeable vivarity, and even 
tyrtify the mind. The fortunes vf the Athenians were toe un- 
eval 16 adit the Tame mode of edveation j and therefore the 
wth Were trained in a manner (iltable 9% the Fank and ely- 
ances of thelr refpebtive families. Thole of the interiur 
clatles were taught agrieniiure and evmmeree; from this prin: 
(ple, that (Wlenels is followed by indigence, and that indi= 
ve exelies 10 the molt daring and atrocious crimes, Having 
hs endeavoured, by Wile precautions, 19 prone the en: 
{ile io tear, 
Ixerviſes of the body, ſueh as horfemanthip and — - 
were gbjebts of education to the youth of liberal fortune. In 
this ſage diſtribution, their great aim was to prevent the poor 
lum committing crimes, and to facilitate ta the rich the ac. 
quiſition of viriue, Not (atisfied with having eſtabliſhed good 
laws, they were extremely careful ta ſee that they were oh- 
ferved, With this view, they had divided the city into quar- 
ters, and the country into cantons. Thus every thing paſſed 
under their eyes; nothing eſcaped them; ay were acquainted 
with the private condutt of every citizen. Thoſe who had been 
guilty of any irregularity were cited before the magiſtrates, and 
reprehended, or puniſhed in proportion to their mildemeanour, 

Ide ſame Areopagites obliged the rich to relieve the poor. 
They repreſſed the intemperance of the youth by a ſevere diſ- 
cipline. Corruption in magiſtrates was ſuppreſſed by the pu- 
niſhments denounced againſt it; and the old men, at the ſight 
of the employments of the young, felt themſelves animated with 
a degree of juvenile vigour and activity. | 

Religion came likewiſe under the cognizance of the Areo- 

ges. Plato durſt never, as we are told by Juſtin Martyr, 

wulge his private opinion concerning the Deity, He had 
learned from the Egyptians the doctrine of Moſes, It W 
io him the beſt, => e embraced it with ardour. But his 
dread of the Areopagites, who were attached to the prevailing 
ſyſtem, would not permit him even to name the author of ſen- 
uments which oppoſed the common tradition. 

The public edifices, the cleanneſs of the ſtreets, the pay of 
the ſoldiers, the diſtribution of the public money; in a word, 
whatever intereſted the republic, was under the direction of 
the Areopagus. The people themſelves, jealous as they were 
of their power, did nothing without conſulting this aſſembly, 
and ſuffered it, without a murmur, to amend their precipitate 
decrees. Yet this authority, however great it may ſeem, was 
lubjett to the laws; by them rewards and puniſhments were 
determined; and thoſe reſpeQable judges gave an account of 
the exerciſe of their truſt to public cenſors, who were placed 
betwixt them and the people, to prevent the ariſtocracy from 
growing too powerful. 3 

The moſt important qualifications were required in thoſe 
who entered into the Areopagus. Solon made a law, by which 
they who had not been archons for a year ſhould not be ad- 
mitted members of the Areopagus. To give more force to his 
law, he ſubjefted himſelf to it, and was only admitted on 
that title. This was but the firſt ſtep: thoſe annual magiſ- 
rates, after having given law to the republic, were interro- 
gated on their adminiſtration. If their conduct was found ir- 
reproachable, they were admitted Areopagites witheulogium; 
but the ſmalleſt miſconduR excluded them from that honour 

rever. What adminiſtration was not to be expetted from a 
tribunal ſo well compoſed? what veneration was not due to 
men of ſuch rare talents and virtue? Such reſpett was paid 
them, that people preſumed not to laugh in their preſence; and 
fo well eltabliſhe was their reputation for equity, that thoſe 
whom they condemned, or diſmiſſed without granting their pe- 
lition, never complained that they had been unjuſtly treated, 
| The edifice of the Areopagus was extremely ſimple; and 
ts roof, which was at firſt of the moſt common materials, re- 
mained in that Nate till the time of Auguſtus, This we learn 
rom Vitruvius. Oreſtes was the firſt who thought of embel- 
liſhing it. He raiſed in it an altar to Minerva, He likewiſe 
Worned it with two ſeats of ſolid filver : in one of which the ac» 
taſer lat, and the accuſed on the other, The one ſeat was con- 
ſecrated to Try, and the other to [mpudence. This religious 
Reich way brought to pertetion by Eplmenides, who erefted 
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altars to thoſe allegorical deities, and ſoon after a temple, which 
Cicero mentions in his ſecond book of laws. This temple cor- 
reſponded with that which Oreſtes had built to the Furies, who 
brought him to Athens, and procured him the protection of 
Minerva. Epimenides dedicated it a ſecond time to the Furies 
or ſevere Goddeſſes, as they were termed by the Athenians. A 
man was thought loſt without reſource, and a victim to every 
human ill, if he enforced a perjury by invoking the ſacred 
name of thole tremendous divinities, 

In early times, the parties themſelves Rated their cauſe in a 
ſimple manner. The eloquence of advocates was thought a 
dangerous talent, fit only to varniſh crimes. But atterwards 
Arevpagus, on this point, relaxed from their ſeverity Lat frlt 
the acculed, and foon after the acculers, were permitted to en⸗ 

age thoſe to make the attack aud the defence, whole proteſ: 
won it was to Exert the art of ſpeaking, for others, With aceu⸗ 
racy and elegance, {> 8 
extus Emperteus ſeems not ty have ſulficiently diſtingulſhech 
tines, where he fays, that the evart of Arcopagus did nes 
ler thoſe who were to be tried at their bar ts avail themlelves 
vt the abilities of vikers, What vnduubiedly led him into that 
millake, was an (nviulable euſtem of that tribunal, which prox 
hibited, in pleadings, all that warm and pittureliue vratury 
which (educes the ſadgment and \nflames the paltions. 

We mult not, however, fuppole that the Arvupagns always 
preterved its vid reputation; tor (ueh is the con Hutten of hue 
man affairs, that pertettion with regard da them, is a vialent 
and eontequently a tranſitory, fate, Pericles, who live 
about 106 years alter Solon, 19 flanier the people and win them 
ia his party, wed his wimoſt effarts a weaken the autho- 
rity of the Areopagus, which was then dilliked by the multi- 
tude, He took trum it the cognizance of many affairs which 
had before come under its bt ittion; and, to forward his de- 
gn of humbling it, employed the eloquence of Ephialtes, 
whole talents were formidable, and who was an avowed ene- 
my to the great men of Athens, 

The Areopagus itſelf ſeemed to ſecond the endeavours of a 
man who projected its ruin, and by its miſcondutt haſtened its 
fall, The old rules of the court, by which none were admitted 
its members but thoſe whoſe unexceptionable condutt would 
ſupport its majeſty, ſeemed too ſevere. They grew leſs deli- 
cate in their choice; and preſuming that the faults with which 
they diſpenſed, would ſoon be reformed in the ſociety f ſo 
many good examples, vice imperceptibly crept among them: 
corruption, at firſt ſecret and timid,grew inſenſibly open and dar- 
ing,and made ſuch progreſs, that the moſt ſhametul crimes were 
ſoon exhibited on the ſtage; and they were not copied from 
the low and abandoned — but from thoſe ſenators, once 
the venerable and auſtere cenſors of idleneſs and of vice. De- 
metrius, the comic poet, wrote a piece which he intitled The 
Areopag ite, where he ſtrips the maſk off thoſe hypocritical le- 
giſlators, who were now equally apt to be ſeduced by wealth 
and by beauty. So much had the Athenian ſenate degenerated 
in the days of Iſocrates, cir. 340 years before the Chriſtian era. 

Before this tribunal St. Paul was called to give an account 
of his doctrine, and converted Dionyſius one o their number, 

The end of this court of judicature is as obſcure as its origin, 
which was derived from very remote antiquity, It exilled. 
with the other magiſtracies, in the time of Pauſanias, i. e. 
in the ad century. The term of its ſubſequent duration is not 
aſcertained; but a writer, who lived under the emperors The- 
odoſius the Elder and Younger, in the 5th century, mentions 
it as extinct. 

ARGENT, in heraldry, ſignifies the white colour, uſed in 
the coats of gentlemen, knights, and baronets. Argent is ex- 
preſſed, in engraving, by the parts —_ left plain, without 
any ſtrokes from the graver. The word is French,derived from 
the Latin argentum, falver, this colour being ſuppoſed the re- 
preſentation of that metal: whence the Spaniards call this field 
campo de plata, filver field. Argent of itſelf is uſed in heraldry 
to Enit, purity, innocence, beauty, and gentleneſs; and, ac+ 
cording to C. Leigh, if it is compounded with 

Gul. J (boldneſs; 


Azu. courtely ; 
Ver. z virtue; 


Pur. favour ; 
Sab. religion. 
See the SVS TEM, Sett. II. and Plate II. 
ARGILLACEOUS earths, ſuch as form with water a te- 
nacious paſte, or ſoft ſtones; they burn hard, are corroded by 
ſtrong coction in the concentrated mineral acids but not ated 
upon e N Shay oY — baſis of —— 
wares. ey vitrify with ſalts, with arſenic, with gypſum 
E difficulty with "lead, A - Neumann's Works, ad Dr. 
wis' tions, p. 21, & leq, | 
ARGO navis, * the Shp, j aſtronomy, is a conſtellation 
of fixed ſtars, in the ſouthern hemiſphere, whoſe ſtarsy in Pio- 
lemy's catalogue,are 45; in Tycho, In the Britannic cata« 
loguegnd Sharp's Appendix,64. See the SST EM, Bett. VIII. 
late 
ARGUMENT in logic, is ſome reaſon, of ſeries of rea- 
ſoning, by which we eftablith the prvol, ot ew the prodabi. 
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lity, of ſome given propoſition. Logicians ſomewhat more 
ſcientifically, define argument, à medium, from whole con- 
nettion with two extremes, the connetlion of the two extremes 
themſelves is inferred. | | 
Arguments are termed grammatical, logical, 40 meta- 
hy/ical, moral, mechanical. iheolog ic al. &c, according to the art, 
cience, or ſubjett, from whence the middle term 1s borrowed, 

Thus, if we prove that no man ſhould ſteal from his neigh- 
bour, becauſe the ſcripture forbids it, this is a theologtc al ar- 

ument; it we prove it'from the law of the land, it is political; 
fue if we prove it from the principles of reaſon and equity, the 
argument is moral, Log ic ians divide their arguments with re- 

rd to their ſorm, into rr 
or the definitions and applications of-theſe terms of the art, 
- ſee the Syſtem of LoG1c throughout, 

ARIANS, followers of Arius, a preſbyter of the church of 
Alexandria about the year 9415; who maintained, that the Son 
of God was totally and eflentially dittinct from the Father 
that he was the fel and noblelt of thoſe beings whom God ha 
exeated; the inſtrument by whole ſubordinate operation he 
formed the univerſe; und therefore interior to the Father both 
in natute unh 1 71 alſo, that the Holy Ghoſt was not God, 
but created by the power of the Son. 

The Ariatis 6wned that the Son was the Word, th denie 
that word is have beet eternal, They eld, that Chriſt ha 
nothing of man in Him but the Hel te Which the 10% of Wort 
Was e which was thi fate as the foul In us. Zee Lord: 
Her Credibility, Ke. Vol: 1: b. 1; t; by: | 

he Arlans were Rell 1 ant anathemiatizel by 6 
ebuHeil at Alexandria, in 456; under Althahder, weh ol 
thai Fly! Wh (ruled Aris of WIpiely, aud eaifed him bs be 
Expellc; ram the COMMUN Of tHe ehren! and after warts by 
We latliers in the general Knef of Nice, allembled by Cu: 
antine in the year gg: Rut, notwithllanding that, t Was AY! 
eMule jog the eunmwmary, bf became the FEgning Felighn, 
5 I in the Kaff, where 14 ahiained much were than in 
he Well: Arivs Was recalled from hantthment "y | W ee 

anflantine if ys ar three wears alter the counell nf wi (ji! 
the laws that had been enatted again(} him were repealed, Ih 
the year 10 „ Athanaſſus, his segſaus 6 ponent, was depolen 
ang banil el int au, and Aris afid Ni Inllewers were te. 
Inflated in their privileges; and reeeived Int the e. 
bf tlie ehur en, In little mort than a year after gle is fe , 
vieiim to the — af his enemles, and Aled a trajfied 

ably by 


eath; berallonetl pro ollon, of (HE bther viplelhee, 
lit Aria arty 1 a 97 bt in Oonllatitiis; why e 
eeeded his Father in the empire of the Eaft; and the seal With 


Which he abetted tem proffiieed many 4Hlftioſties afd Hitiults 
is the tHe of his death in the peut 6, They ungerwent Va- 
Fious FEVOlatiutts; 15 J and opprefled; under Merced: 
ing empefots att ding 40 the degree of intereft they had | 
tHe eie power, Hl at Jengih Theseus the Great exertc 
every poſſible effort 40 füpßfeßß and difperte . | 

The Aflans were divided inte varjeus fette, of whinh ancient 
WFHEFS give an age hunt unger the names Of See A¹⁰νẽEv4 
Brand, Aelian, Enne mans, Ararians, P/alhyriens, and orizers: 
Hut they have been eammenly diftfihied inte three clafſes, vis: 
the Genuine ian, Semi: AH, and Ennominut 

Arianiin was carried in the filth century ima Africa under 
the Vandals; and into Afia under the Gaths: ily, the Gauls, 
and Spain, were alſo deeply infetled with it; and towards the 
commencement of the ſixth century, it was triumphant in 
many parts of Aſia, Africa, and Eurape, But it ſunk almoſt 
all at once, when the Vandals were driven ont of Africa, and 
the Goths out of Italy, by the arms of Juſtinian, However, 
it revived again in Italy under the protection of the Lombards 
in the ſeventh century. 

Eraſmus ſeems to have aimed in ſome meaſure to reſtore 
Arianiſm at the beginning of the ſixteenth century, in his 
Commentaries on the New Teſtament. Accordingly, he was 
reproached by his adverſaries with Arian interpetrations and 

loſſes, Arian tenets, &c. To which he made little anſwer, 
ave that there was no hereſy more throughly extinct than that 
of the Arians: Nulla herefis magis extinfla quam Artanorum. 
But the face of things was ſoon changed. Servetus, a Spaniard 
by nation, publiſhed in 1331 a little treatife againſt the Trinity, 
which once more revived the opinions of the Arians in the 
Weſt. Indeed he rather ſhowed himſelf a Photinian than an 
Arian; only that he made uſe of the ſame paſſages of Scrip- 
ture, and the ſame arguments againſt the divinity of our Savi- 
our, with the — . 

It is true, Servetus had. not, properly ſpeaking, any diſci- 
ples: but he gave occaſion after his death to the forming of a 
new ſyſtem of Arianiſm in Geneva, much more ſubtle and art- 
ful than his own, and which did not a little perplex Calvin. 
From Geneva the new Arians removed to Poland, where they 
ne conſiderable nd; but at length became Socinians. 

e 
more modern times, to all thoſe who conſider Jeſus Chriſt as 
inferior and ſubordinate to the Father; and whoſe ſentiments 
cannot be ſuppoſed tocoincide exactly with thoſe of the ancient 
Arians. Mr. Whiſton was one of the firſt divines who revived 


| 


lation Arian has been indiſcriminately applied, in 


this controverſy, in the beginning of the 18th ce 
was followed <4 Dr. Clarke, who ublithed his — h te 
intitled The Scripture Dottrine of the Trinity, &. tn — 
quence of which, he was reproached with the title of 3. 
Arian, He was allo threatened by the convocation, —— 
bated by argument. Dr. Waterland, who has been char >: 
with verging towards Tritheiſm, was one of his principal ady 
laries. be hiſtory of this controverſy during the preſent 4 
tury may be found in a jams 4597 intitled An account of all # 
conſiderable Books and Pamphlets that have been wrote 01 eh 
fide, in the Controverſy concerning the Trinity, from the Fear 
1712; tn which ig alſo contained an Account of the Pamphins 
written this laſt Year, on.each fide, by the Diſſenters, to the cy] 
of the Year 1719, Publiſhed at London 1720, 

ARIES, or the Ram, in aſtronomy, the firſt of the twelve 
ſigns of the zodiac from which alſo a twelfth part of the cc 
tic takes its denomination. The ſtars in the conftellation wi 
in Ptolemy's catalogue, are 18; in Tycho's 81 in Hevelis', 
27; in the Britannic ow 66, See the SysT+ M, $64. 
IX. and the Treatiſe on the GLUBES, and Plate annexed, 


F * N and 4 | 
ISTOCRACY, in politics, 4 form of government 
where the ſupreme power is velyged in the hands of the vptittares, 
i; e. of & colnet], ot Tetidte, compolec of the principal per. 
ſytis ole tate, either in 5 vf iobility; caparity; ot v9. 
bity; he word is derived fromm auer, pt, ahid tal 
infer geen. The afcicht uy ul poſlilts prefer the 
4r{{I0craticdl forth of government to all vilicrs;— The repußhſie 
ol Vence is an at iter: Ariflorcrary teens 16 Kühe 
wich ec wWhith, HOWBrer, 14 tete Briligarily ge 14 
Mi_ghify & corraptien by aff arifiuergtical Mate, White ths . 
Willralign is IH 10 Mannes of tc FEW j Ur Where (ue Une i 
{WH wor (hy wh 0 . 

ANISTOTELIAN, lunething that relates 1g the Philyty 
plhert Afifluile;—Fhys we lay, an Ariferenan duyng, the 
Arafterehian fuel, Ke, The Philglupher from whom the 
(enaminatien ariles, was the lun of Niete us, Mh een © 
Amynas, king of Mavedunja, horn in the year of the wy 
ati, befure Ch an, at Wiagſra, a en uf Maredania, us, 
4s lers fay; of ste whence he is al cle the $141 
rije; At leventeen years " age he entered himlelt a diſciple 
of Platu, and attended in the v oy ti the A N 
philoſopher. Re airing mae $ tv the court uf King Philip 
at his return he Fulinid | by envcrates; ating lils abſence, hu 

ut himſelf at the head 64 calm (&6t 3 upan which he 
Hole the Lyteum for the future (eerie of his 

beitig his — tt n e walking, 
Hot Peripatetirnt j whenee his followers Were ally Cale 
Prripatetirs, Ih the fekvuls, Arifivile js ealled the philly: 
ner; aid the privee 6f Fate Rich Was thi vente. 
ion paid io Him, that His opinion Wat allowed ts (and un 
level with reaſon stef; for Wat there any appesf From If ad: 
Mitied, the parties; in every difpure being obliged iy ee, 
that thelf ehcluliens Were ne lels eenfermable tg Aries 
doftrine than 16 truth ; 

Laertius, ih his life gf Afiſtesle, ennmerates his hooks, 19 
the number of 4989; of which ſrarce above 8g have (irvived 
10 gur age j they may be reduced 10 five heads; the rt relaiing 
1% poetry and rhetorie ; the ſocong, te phyſics; the third, iv 
ethics and politics; the fourth, 19 phyſics; and the ff meta: 
phy ſies, In all which, as thers are many things excellent, 
eech what relate to poetry, rhetoric, nr the paſſions; 
a there are others which the improvements af later ages have 
a (1 us ta explode and deſpiſe, 

RISTOTELIANS, a ſett of philoſophers, otherwiſe called 
Peripatetics, The Ariſtotelians, and their dogmata prevailed 
for a long while, in the ſchools and univerſities; even in ſpite 
of all the efforts of the Carteſians, Newtonians, and other cor. 
puſcularians. But the ſyſtems of the latter have at length gained 
the pre-eminence; and the Newtonian philoſophy, is now uni- 
verſally received. The principals of Ariſtotle's philoſophy, 
are chiefly laid down in the four books de Cælo: the eight books 
of phyſical auſcultation, Qucnens axpoarews, —___ rather 
to logics, or metaphyſics, than to phyſics. Inftead of the 
more ancient ſyſtems, he introduced matter, form, and preve- 
tion, as the principles of al! things: but he does not ſeem to 
have derived much benefit from them in natural philaſophy. 
His doctrines are, for the moſt part, ſo obſcurely exprelled, 
that it has not yet been ſatisfactorily aſcertained what were his 
ſentiments on ſome of the moſt important ſubjetts. He 4. 
tempted to refute the Pythagorean doctrine concerning 
the twofold motion of the earth; and pretended to demon- 
ſtrate, that the matter of the heavens is ungenerated, incorrup- 
tible, and ſubje& to no alteration: and he ſuppoſed that the 
ſtars are carried round the earth in ſolid orbs. The reader 
will find a diſtin& and candid account of the logical part of his 


Mittal leon. I 
6 gen the appelſla. 


| philoſophy, by Dr. Reid, profeſſor of Moral Philoſophy in 


the Univerſity of Glaſgow, in the fecond volume of 

Kaimes's Sketches of the Hiſtory of Man. Edinb. 4t0. 1774 
p. 165. J. Harris, eſq. has publiſhed a ſenſible comments!) 
on his Categories, under the title of Philoſophical Arrange- 


ments. A NEW 
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A NEW SYSTEM OF ARITHMETIC. 


a RITHMETIC, from the Greek Apduarm, is the art of 
numbering, or the M ot computing by numbers, 
hen a num mbar | is made up, or compoſed of intire units, 
individuals, it is called a w ole number. That which is not 
{> compoſed, but contains part « of an unit, is named a rational 
— When an unit contains ten, an hundred; a thouſand, 
— thouſand, &c. of ame ay they are termed decimal parts 
— the arithmetic of nu in which they occur, is calle 
decimal arithmetic. When yon of the make an unit, 
they are tiled duodecimal parts; and the arithmetic thereof is 


duodecimal arithmetic. 
IL of the parts go to an unity they are called /exage/ima/ 
parts, and the proper --—— _ oof in computations is 
-xageftmal arithmetic. 
me — 72 other kind of arithmetic is named common 
or vulgar arithmetic; except ſpecious or univerſal arithmetic, 
for which ſee ALGEBRA. 

That arithmetic was praRtiſed very early in the 1 is be- 
5 _ for — idea of number is conyeyed from ever 
(ling about us; but when, where, ot by wh whom it was ih 
taug 0 there are no 710 li wy $; hom geeputit o 
the Feen world ds & | Ene ption L at the 
{4 of numberling k had (HIVE ty & t6le ee u elo 

fore | the i oh vt theit dividing t I yy $ uh 
days; (6 hy IvINgh of ti 5 — 


| "yh —1 6 rh « 
n ag! = rohe Tt ven eh a 

mt + n arid en of Yo 669 j | the hi E. 68 — 
be = Ke. ul Argus their 


bulge o nu Ers! 
ere FT . 1315 160 Twine le, that the art had jt 
10 


tilk amen ns 476 cee ave been the 

bi —— "Il 14 j 15 l bow — = — 
m1 

hve i 1 *. and tht ji ae In thence L 


NAA 

In ar eee Rau anten uſeful 19 uv el y 
he y thin 00 be by (Hime ae = 114 
1 un i BAM Lata funds | Wall 
they be asus ig enquire inig the Fe won anch * 0 


1 and io invent metions of 6 of) 9 
FER rewe, a 1 1 bi ej bar I 

1 ie the eters 6 

were ennfinied arid ver We 1 wy 1 leh L... 1. gh 

r eee ingly Met alurinius ay uſetv- 


10 A iy to F ee 
0 


ummehtarles of 
Fe elbeg of notai in uſe with Uh, Is Fald 40 have 
n t6eelved from the Afablet = * it of th — 
Ys lime of 1H invention is unknown but that L 
intent Ofee , Hot or Were 1 with it 14 ame 
kefteln 2 lanides, whe wfote about the beginnin 

of the 14th century, is the 10 Feek Writer Who has HERte 

of a\thmene acearaing ie the preſent mode 6 aqmbering, 
Which Was at les ties e ears after it Was Known 0 
Europe for Dotigr allls has clearly evineed that a monk 

janet erberus, (afterwards Pape Bylveſter II.) who died 

P. 198g — well acquainted with guf patatſon; having 

«ned it in Spain, from — he carried it ima France 
Many years he * 1s death, 

lt is reported that it came into Spain by means of the 
Moors; and it is {moſt por that it was in uſe in * land 
i early 7 the mi io of th 205 d, Th a hoak 
extant of Jaannes de Sacra Boſco, which was wri 2 In Eng- 
land about the middle of the igth century, according to the 
preſent notation ; and . 2 had been 

here in this kind of r efore then 

The oldeſt treatiſe on the theory of arithmetic is comprized 
in the 7th, 8th, and gth books of Euclid's Elements. It relates 
chiefly to the doctrine of Proportion, and Prime and — 
Numbers, The next is that of Nichomacus, the Pythagorean: 
his treatiſe conſiſts chiefly of the diviſion of numbers into cer- 
tain kinds and claſſes, as Plain, Solid, Triangular, Quadrangu- 
lar, and other ſpecies of figurate numbers: alſo numbers odd 
and even, &c. Some are of opinion that Nichomacus lived 
before Euclid. 

Boethus, who wrote a Latin treatiſe on erithanetic in the 
time of Theodorick the Goth, is the next remarkable author 
on this ſubject: he, however, it =__ poſed, took moſt of his 
works from Nichomacus. Afte Pſellus, and Jodochus 
Willichius, wrote in Greek, but none of theſe were acquainted 
vith the Arabian notation. The firſt author of any conſe. 
quence who uſed the modern way of computing, was Jorda- 
nus of Namur, He flouriſhed about A. D. 1200: and his arith- 
metic was afterwards publiſhed and demonſtrated by Joannes 
Faber Stapulenſis in the 1th 2 
liſhed a treatiſe containing moſt of 

Boethus, with many other ting and uſeful theorems. 
The ſame author alſo wrote a book under the title of Algoriſ- 
mus Demonſtratus, illuſtrating the new art of computation by 
Arabic figures, — — — t of which, as Doctor Wallis in- 
"Ne us, is in the ibrary at Oxford, 5 


» Con. II. 


, who alſo himſelf pub- | 
e propoſitions of Euclid | 


No. 23. Vol. 1 


Lucas de Burgo, ati Italian; publiſhed, A. D. 4 , a valu- 
able treatiſe on arithmetic, both as to theor praftice. 
Alſo in the courſe of the following century, icholas Tart 
lia, an Italian } Clavius and Ramus; both Frenchmen ; Stite- 
lius and Heniſchius, Germans ; Buckley, Diggs, and Record, 
9 J — themſelves in improving the art. 

Theſe have been followed by Wingate, Tacquet, Moor, Par- 
ſon, Baker, Kerſey, Wells; Knocker, Filher, Emerſon, Hut- 
ton; Bonnycaſtle, and a variety of other authors too tedious 
to mention; indeed authors on this ſubjett are become almoſt 
innumerable, 


Having given a ſhort hiſtorical account of arithmetic, 1 ſhall 
proceed to ſhew its operations; 
CHAPTER I. 
NOTATION. 


; Notation is the aft jof expreſſing þ perly and thiethodi- 

cal . pre propoſed number in figures vr charatters, 
umbet is t the _ of thay e or notion. under which, 
things, 220 con uy, 1 105 iy ft Mid m 

Every number 14 en e by tlie que of Erin of ths 
folly 8 A. 6 viel 1; 1 or ty os F an 
unt; leh denies oh , Witt q ur; i AVE 
6, TR wy 4 1 ti *þ Hy king: 

Whole Hum 1 Fr chili WH bs: 

A [raftivhg Hythe | Is eſther only ſume r Ur Barts ak 
! Unit, uf is eufipelyt 0 entite Gate ale Phe part 

9 an uy u the FOrmer cal; 1 4 jad 4 .der 

%%% in the * 1 1s ealled 4 mixed fy 

w pole num aj is ally of bw g (eta mph and eam: 

aun e whole number anf e her g ehre WAILE, 
BIR, HHAAFERAL, th wands Res At Excerning mine a gam 
— If op numbers lit nut 7 either inte, bens hu: 
thay! ee 6: Alone, but of fame two os mare af theſe 
umblned: nltanee; len; twenty; (or two tens) fifty, (ur 

@ (6118) N. vn, three hundred; five thuuland; Ke. 

» whule numbers! and twelve, (or en an; wa), 9 05 
160 (uf WO \y Jour 9 | hiindied and forty-five; thies 
0 Wwe / Hundred and flaty, Kr, are cumpuuncd whole 
Vil. Ai all ny MM ien ＋ falle d by the nine di- 


its all Hmple While num 1 
frat 1. nie, 117 ah 1 iu 6 avi Ae led | by by the ns 


flutes with ey etz anne geld f tens avi R typ Wage 
unclretls, Wü; | ee 66; 1111 1 api Wy 


went tRirty; 49 e 98, three A fed 
e Be y j 46, toHtyj 386, ech; 5880, 


enee & eypher, thaigh of itlelf, or when algn 
fighthes ee, Gt! wh tlc ty the right of any Aur, 
i! U Its Valge 10 

As eompeund whole —2 ne of different 
Mu whole numbers combined together, fo hich \ Bumbera 
expreſſed by the eambining ar ſain 1 logether the ſeveral 
we denoting them: This kwenty-five confills of 30 and 5 ij 


© FyP phe in the OFMEF dengt ing that there are na units, an 
ſignißes 89 without an wenn, Mit pu ing the five in the 
eypher's _ we have 85, which is the true expre on | 
tweniy⸗ . Rane, three hyngred and fix by: -Faur, can " 2 
gee, bo, and 4; but joining theſe tagether, f and 4 make 
and | joinin this to ſs the who! le is 364, Furthermore, 2 
thouſand, four hundred and f Eee. ve, conſiſts of Booo, 400, 
70, and 5; and 0 and 5 make 7 ; all ſo 75 and 400 make 4 $i 
and 475 and 8ooo make 8475, the propoſed number ; — 
4 ers. 

Cox. I. Hence, the firſt place towards the right hand of 

whole number, conſiſts of units; the ſecond, of tens; the 
third, of hundreds; the fourth, of thouſands, Ke. the value 
of any figure being increaſed or decreaſed, according as its 
ſtation is removed one place more to the left or right hand. 
Hence, by this management, any number, how- 
ever great, is eaſily and readily expreſſed. 

The following table denotes the value of any number, to the 


hundred thouſand of millions. 
* 33 

14.339 . 

= 8 S5 % 

28 1443 8 

in „. 

13372112113 

4 5 34444444 

table, the firſt figure to the right, taken ſingly, de- 
— this p « — — ret — — — 


notes 13 if two are 
hundred and _—_— four, two 


* 


ARITHMETIC, 


jth. This eharattet (= 
notes them t6 be Equal: * 
of 4 and 4 is equal ts 9: 


ſerlyeonef five, (ixty-two thouſand, three hundred and forty- 
— lin, five widied and Hay % thouſand, three hundred 
and Fortyz006; Leven, (even millions, Ave hundred and (xty- 
wo thouland, thiee hindred and forty:one f elght, eighty ſeven 
Willions, five hundred, &e: he: 68 before nine, nine Hundred 
awd eighty (oven millions: five hundred, Ke, Ne, ken, (Ix 
theuland, nine hndiea and e feven ee Ken &e, 
eleven, Aliy-11% Mantau, nine hundred and eig -leven, mil 
lions, Ne, Ke, twelve, tour hundred and filty-(1x thouland, 
nine hundred and f. wen millions, Ke, Ke, And alter this 
money ally * Numbers, let the figures be what they may, 
are to bg read, VF 

Thus, 67H674408, lignifies fix hundred and evenly -oignt 
millions, ſeventy-five thouſand, three hundred and two; allo 
vog67 4400 13, lines twenty thouſand, three hundred an 
ſixt oven millions, five hundred and forty thouſand, two hun- 
dred and thirteen, 
N. B. li will be uſeful, in reading large numbers, to point 
them off at every three figures, as every three are run off toge- 
ther in the reading. Thus, in the laſt example, the firſt three 
are taken together, the next three are read in like manner, on- 
ly the word thouſands is added; the next three are diſtinguiſhed 
by the word millions following in the reading. If there were 
three more, they would {till be read the ſame way, only the 
word thouſands would again follow ; after the next three, mil- 
lions of millions, (by ſome termed billions;) after the next 
three, thouſands again ; after the next, millions of millions of 
millions, (or trillions), and ſo on the word thouſand, and the 
repetition of millions of millions of millions of millions, &e, 
or 17 Kc, according to the valug, fol- 


lowing each other alternately in the reading, 
The following is « Synopſis of the Roman Notation, by Letters 
of the Alphabet, 

1 is denoted by l 3081. 

2 by 11 1002 C 

3 II 300 D or 19 

4 IN er I ooo Mor C19 

3 V 2000= MM 

6 VI gooo=199 or F 

7 2 boo VI 

8 D * 10000= Nor CCI99 
. * boo ID 
11 Xl 6ooooz CN 
10 xl 100000=T or CCCI999 
13 XII 63000000 199909 
14 xl 1000000mM of CCCC19999 
16 XV 2000000m N 
— XvI | gooo600m199909 or do 
1 xvin 10060000m , Co 
19 XIX 300000001090 
10 XX Ke. ke, 

, Remarks on this Notation, 


iſt, A« often as any character ls repeated, ſo many times its 
value is repeated, 
ad, A charatter of inferior value, with reſpeft to another 
tharnfter, does, when 1 before the ſame, diminiſh its va- 
lue by the value of ſuch inferior charatter; but, if placed after 
it, the value thereof is ſo much increaſed, 
d. Every 9 affixed to this charatter IC (go) increaſes {ty 
value ten-fold, 
4th, oy time a C and g are placed at each end of this 
charakter, Cly (1600) its value is increaſed ten- fold. 
th, A line over any charakter increaſes its value « thouſand 
a flight compare of the two notations, it le obvious how 
. wich apcrier —4 preſent mode of numbering is to the old 


Roman method; both as being more ſimple and ealy, and in- 
linitely better accommodated to atithmetical operations, 


The Charndters or Signs made uſe of in this Syſlem, 


ift, This charaRer (+) Nghnifies plus, of more, and, placed 
between two numbers, it denotes that they ate to be adde to- 


gether, 
od, This figh (==) ſignifies minus, of Jeſs, and, put bet 
100 MAT lat tor is to fubir — the 
ormet, 
9d, When this mark (x) e put between two numbers, It 
fgiifies that they ate to be multiplied together, 
th, This charatter (+) being between two numbers, de. 
ee that the former mult be divided by the latter, 
ion oe CRT etna 
— 9 
divided by the under one, * J 


-| the tens place of eac 


— 


placed between two Hine 
hus 4+5=9, ligiifivs that het 


Gi, A figure bf s put over any number, d 
— g 9 ques y f r «we J 
vWadrate Hhereut, en, its 4 ' 
fake wo hiquat 7 4 re pete ce“ v2 the ſua 
th; This an (4) prefixed ts any number 
ſquare Fuul thefeu! Is 10 be extracted; and if 6 Tx» "s 
put over this charatier; it thews that the cube, adele, fur 


fulid, Ke, root, is ts be extratied, Thus 4/64, 65 0 
denote the lyuare root, the cube root, and £ N 


of 64, 

Bi, When two points 60 are 
bers, and four polnts (tt) between the next two, it indicates 
that theſe numbers are proportiunal, Thus 814116; 1, 
way be oe (ue! a . is , 4 fo —_ 14, 

gth, ne of vinculum () drawn ov 
numbers, ſhews that they are to be taken as — — 


quantity. 
CHAPTER II. 


RUDIMENTS OF SIMPLE ARITHMETIC, OR Tyy 
ARITHMETIC OF WHOLE NUMBERS, 


SECT. 1, ADDITION OF WHOLE NUMBE&Rs, 


ApbiT10N is the method of collekting certain given num. 
bers into one, which ſhall be equivalent to the whole, 
X10M, The whole, is equal to all Its parts taken logether, 
Hence this 
UL, Place all the numbers one under another, in ſuch 
order that the units * of each uy exhibit one diſlintt row; 
1, another diſtin row ; the hundreds place, 
another ; the thouſands, another; Ke, drawing a line under. 
neath the whole, Then begin at the unit's place, and reckun 
up all the figures in that row, writing down the overplus, above 
entire tens, under the line, and bearing in mind ſo many to be 
carried and added to the next row, as there are tens in the hl 
Then the row of tens being ccording'y added up, togethe: 
with what was carried, the overplus which remains above en. 
tire tens, muſt be put down below the line, under the ten's 
place; and one for each ten muſt be carried to the next row, 
| and the proceſs continued in this manner through each column, 
obſerving to write, under the laſt row, the whole ſum, 
N. B. When there is no exceſs above the tens, write a cypher 
under the column, 


laced between two num. 


EXAMPLES, 

7172 | 4 49325 
1079 

67 61:94 14g 
408 | 47863 5420 
7068 9g4% 780g 
9254 67 3 9450 
7 8 8467 76 
5 - HF 
* 

dum 4990 Sum 44666 Sum 157041 


Here, in the firſt example, having placed the ſeveral ſumy, 
one below another, and drawn eu line under them, as diretted 
above; 1 begin with the unit's column, ſaying g and g are ;, 
and 4 mal, and 8, 17 and 8, vi and g, «8; and 8, yo; 
and 8, g8, I ſet down the overplus 8, and carry g for the 
three tens to the next column, which, on caſting vp, 1 find 
amounts to go; Wherefore, us there is no overplus above the 
tens, 1 ſet down ©, und curry 3 to the next row, which 1 «lf 
wp in like manner, and find it amounts to ag; 1 therefore fel 
down 9, and curry s to the laſt row, the amount of which 1 find 
to be 891 1 Howe down 89 accordingly, and fo the whole ſum 
is geh. Obſerve the ſane method in the other examples, 

B. Addition Iv proved by begitining at the top and calling 
each row downwards, | 


SECT. u. SUBTRACTION OF WHOLE NUMBERS, 


UB TRACTION is the taking of one number from another,in 
r to find their diflerence, | 
UL. Placy the greatet number uppermoſt, ſo that units 
may be under units, tells under tens, Ke. and draw a line under 
hem. Then begin at the unit s place, ard take the luwer hyure 
from the upper gute, placing down the difference underneath 
nem j and du ſo. with the reſt of the figures, But if the lower 
figure in any ſuſtanve be greater than the upper figure, ther 10 
muſt he added to the upper Agure, and, ſubttabiion bee made 
15 be carried tg the next lower figure, and the lum i 
e ſubirafted from the figure which is above the fame, placing 


1 
q the fi 
on the retnaluder, 
tons with each row, 
EXAMPLES 


ire og ite Ut fate get 


Remalnder 4 Remelnd, Teri Aumaind, ge 


proceeding agreeably to theſe direc+ 


ARITH 


tiers, in the firſt example, the numbers beljg properly 
2 


pred, Uber rells 41 which 1 pit down; then 1 
k 


| and there fe 
hom © From 4 


fend example, 1 fay s from g and there reſts 1; 4 
In 1 borrowlng 18 > Jin de Ih, If becomes 


6, | again 
od pid 


or number ſu 
the 


not. 
Ii. MULTIPLICATION OF WHOLE 
SECT, 1 NUMBLRS, 


Multiplication is « compendious method of performing a 
manifold addition of the ſame number. But before any thing 
can be done, the following table mult be perfectly got by heart, 


MULTIPLICATION TABLE, 


Eaplanation of the 

To find the pro- 

dukt of two fil- 4 | | 

gures, look for one | gt o[1.5 3035.40] 45 | 30 | 35 | bo 

of the figures in — 

the top row, and 6/1918 16/49/48 54 | 60 | 66 | 78 

for the other in. ll] if bel * 

the dero then fd! 49/56] 63 | 70 | 77 | 84 

in the angle of hd RARE 5.408 

meeting is their 8/16/a4 56|64] 72 | 8o | 88 | g6 

produkt. 7 Tha - - 

18/2 64/72] 81 | go 10 

ns. the y" E nd [ — 2 

dull of 5 and 818 10% [7o|8o| go [100 [110 [190 

40, and of 6 and LEST 22. 9 

9 54+ 11/#8/33/44 5566/77/88 99 110 [121 13 
S2 84/96/1608 180 (194 [144 


General Rule for Multiplication, 


place the multiplier(or number given to multiply by)under the 
multiplicand, (or the number to be multiplied) ſothat units may 
be under units, tens under tens, &c, and draw a line under 
them, Then begin with the 14 of the multiplier, (if it 
conſiſts of more than one) and by it multiply the units 
bgure of the multiplicand, Set down the overplus above 
the tens, below the line, in the unit's place, and for each 
len bear in mind 4 to be added to the next prodyft. Then, 

the ſame figure, multiply the next figure the mul. 
tiplicand, adding ſo many units as there were tens in the 
laſt produRt, and placing down the overplus as before, Proceed 
thus till each figure in the multiplicand has been multiplied 

the firſt figure in the multiplier, writing down the produtt 

the laſt entire. Then take the ſecond figure of the multiplier, 
md multiply thereby as with the firſt, p _ the firſt figure 
of the produkt under the figure which you multiply with, Do 
ſo with each figure in the multiplier, ſo will the Tum of thoſe 
produtis be the produkt required, 


ExAMPLis I, ExAMPLs III. 
Multipl 68439 
Y 4 0 nr Multiply 8440856; 
produ Morte y a 
75092494 
an 8 5775 
iply 43 168617446 
y i 70% /e 
a cee +» wo 


Here, In the firſt example, 1 multiply the firſt 
"ultiplicand by 6, ſaying 6 times s are 484 1 ſet down the 9 
ind carry 1 4 then 1 proceed to the next figure, and ſay 6 times 
due go, and 4 thas 1 carry, y_ 914 1 fot down 4, and carry 
% laying 0 tinge g a6 18, and g make #1. I put down 1, and 
tafty es proceeding is the next figure, whoſe produtt by 6 | 
. and 8 which are oor od make 401 fo 1 wells down 0, and 
ary 41 then the produtt of the next figure 1s g6, and g which 
vs exrried, make 41) therefore, 1 place down 1 and carry 4 


fgure of the 


* 
ME TIC. 


the falt produkt is #4, Aud q which are carried make it of, which 
I write down, and (6 the whole produtt is #191 19, 

In like manner the feen example ie performed, 

In the third example, 1 firſt multiply by g, the walt's figure 
of the inultiplier, ulng down the whole 1 15 299980893, 
4s above; then 1 multiply by | placing the firſt figure of the 
woche direbily whder it, in the ten's place, and the roll of 
he figures in the proper order a4 the follow each other, 
Laſtly, 1 multiply by &, and place the firlt figure of the pro- 
dutt under 14 bn the third place, and the volt in regular or- 
dvr as they came: Then the ſum of the produtts, calt \p in 
the ay they Hand, Is gogtpoug8gg, which is the product 
roefiuired, 

ate, The ſecond example might have been done according 
to the manner of the third, by making two produtts, 4 being 
the multipler each time, 


EXAMPLE, 1V, ExAMPtk V. 
Mubiply 4878630 Multiply 66901 
y 119400 W 67 
iV3g8gat 4 1911824 
17114598 901470 
ä 247692320 000704494 
376097 480g1044 
578014 4 1.340886 
ProduRt f — 944597390 


, 04919 
Produdt 8 nn 


Con, 1, When either the multiplicand omg wy or both, 
have cyphers on the right hand, then multiply the (ignificant 
figures according to the former rule; and annex to the progun 
as many cyphers as there are in the multiplicand and multiplier, 


EXAMPLE, Let 8430876300 be multiplied by 243000. 
Here,84 308764 multiplied by a43,the produtt is v04B70ng8ggi. 
to which annexing five cyphers (the number in both the mul- 
tiplicand and multiplier) it becomes #04870ug89,00000, which 
is the produtt required, 


Cox. II. Hence, if the multiplier be 10, 100, 1000, 10000, 
Ke, the produtt is had by annexing as many cyphers to the 
multiplicand as there are in the mu 4 hus the produkt 
of £46875 by 10 is 446970 by 100, it is 24687500; by 1000, 
it is 246873000, &c, 

Con, III. When the multiplier is a compoſite number, 
that is a number which conſiſts of complete tattors, or in other 
words, is the produtt of ſome two or more numbers, then the 
multiplicand being multiplied by one of the fattors, and that 
product by the other, and ſo on for each fattor, the laſt pro- 
dutt will be the produtt anſwering the whole; and by this mo- 
* — trouble of adding two or more lines may frequently 

e ſaved, 


EXAMPLE. Let 784364 be multiplied by 48. 


Here the number 48 conſiſts of the faftors Gand g. Where 
fore 1 multiply 784464 by 8, and the produtt is 6469 f, 
which multiplied by 6, gives 37697479, the anſwer ſought, 
and ſo the addition of two lines is faved. 

N. B. It would have been the ſame if the firſt produft had 
been made by 6, and the noxt by 8; for it is an indifferent 
thing in whatever order the factord are taken, 

Alfo, in any numbers the multiplicand may be made the 
multiplier, and the multiplier the multiplicand, at pleaſure, 
according as it ſhall appear ts be the moſt advantageous in the 
operation, 


Con, IV. When the multiplier is any number above 10 and 
under 20, ſet the produtt made by te unit figure 4 place Ffur- 
ther to the right hand; «nd add thereto the multiplicand, or the 
multiplicand may be added by taking a figure ot 4 me, aa you 

roceed on in the — after you have multiplied the firſt 
— in the multiplieand, 


Kx Amy. Let 46408 be miiltiplied by 15, The operation is 


below, | 
© Vinh Method, Second Mathot 
24 
* produtt by 7. 1 i 
98 iy4 produtt, iges product. 


Keplanation of the Second Method, | ; 
Firſt 1 multiply the unte ſpire of the multiplicand by 7 
and ſet 2 22 which is 4j and carty 41 then 1 
multiply the next figure, of e het, aid take in dhe unit's fl. 
rs of the miliiplieand together with what was carried, and 
whole is g. 1 en | multiply the next figure — — . 
taking in the Agure in the ten plate of the mu — 
which in this In lanes, being any « eypher, n 
h his | being any hef, duds not zug me 
the product, In like manner; | procvcd to the nent gute 
the pr thereby de 44, which with 8 a—_ was % be 
„and the figure dei the «4 place of the multiph- 

47+ 1 fot down p 1 4 7 

king in a figure of lp ag 


= 
eand, namely g, Makes 


thus proceed 0 the end, 


ARITHMETIC. 


rach time. This, when it becomes familiar, is exceedingly 
. eaſy, and will ſave the writing of many needleſs figures. 


N. B. In the ſame way when the multiplier is above 110, | 


and leſs than 120, the produtt will be had by taking in the firſt 
figure of the multiplicand when you come to the ten's place, 
and the firſt and ſecond when you come tothe hundred's place; 
afterwards the ad and gd, the gd and 4th, and ſo on; till the 
- multiplication is compleated, 


Cor. V. When the 14 conſiſts of two figures and 
the unit's — is 1, multiply by the figure in the ten's lace, 
and at each multiplication take in a figure of the multiplicand. 
The firſt figure ſo taken in muſt be that in the ten's place, the 
next that in the hundred's, &c. leaving out the unit's figure, 
but annexing the ſame to the produtt on the right, ſo that it 
may therein obtain the place ol units. 


Ex AMPLE. - Multiply 6g4 by 21: 


Here, in multiplying by a, I take in g the firſt time, 6g4 
which makes the product 11, 1 ſet down 1 and carry 1, 21 
and the next time 1 take in the 6, which makes the 13314 
produR 1g; I ſet down 1.4 curry 1, and ſo the next 

roduR is 1g, which 1 ſet down; and, — the units 
re to the number it becomes 13314, the product ſought. 


Con, VI. When the multiplier is 106,. 1000, 10000, &c. 
wanting any number conſiſting of two figures, of which either 
the firſt or Focond figure is an unit, then multiply the multi- 
— by the number ſo wanting having previouſly annexed 
hereto, 9, q 4 Ac. cyphers, as the cale ſhall be, and the 
remainder will be the anſwer, 

Thus, let 44997 be multiplied by 988. Here, the multiplier 
iv 1000, Want "ng is; therefore I mu tiply $487, by 18, and 
the produkt is 6519994 Which, ſubtratted rom g4g8 7000, 
leaves g467g076, the an{wer required, 


Con. VII. When in the — ſome two of more adja- 
cent figures ure equal to ſome multiple of another figure there» 
in, the operation may be abbreviated by multiplying firſt by 
that other figure, and then by 2 that produkt by the 
figure which denotes the multiple, ande ding the two produtty 
together, having placed them ſo that the fi pure ol each row, 
or produtt, may ſtand under that figure of the multip4y r, 
| whoſe produtt by the multiplicand, ſuch row denotes, 


EXAMPLE 1, EXAMPLE II. 
Multiply 40876 Multiply 4675091 
Wo, T By v 


— Et 


14716640 4470697 1 
Produt 1 180 1514774%44 
—_— 1519301945011 


EXPLANATION, 


In the firſt example, I begin with multiplying by 1a, and 
then I multiply that produft by g; becauſe, three times 18 are 
equal tothe next two figures g6, I place theprodutis down as 
above, and their ſum is the whole product required. 

In the ſecond example, the firſt row of figures obtained, is 
the produtt by 9; the ſecond is taken equal to g times the firſt 
row; becauſe, g times g, are equal to the firſt two figures (81), 
and the third row is taken equal to 4 times the ſecond row; be- 
cauſe 4 times 81, are equal to the three laſt figures (324). 

Their ſum, according to the due order in whic they are 
placed, is 1519361945611, the produRt required. 

In both theſe examples the operations are performed with 
half the trouble and half the figures, which are required by the 
common method. 


School. It will fre uently ha n chat advantages m 
he derived from the . — — of ule ſeveral nf 


Thus. If the multiplier is 12816; the product for the firſt 
two figures, viz. 16, may be had in one line by Cox. IV. and 
the produtt for the laſt g will be had by multiplying that pro- 
duct by 8; becauſe 8 times 16, are equal to 128. And the 
produtt, by the whole, will be equal to the ſum of theſe two 
when placed in due order. This mode of contraftion is not 
treated of by author that I have read; nor, indeed, do 1 
know of any perſon that ever hit upon it before. 

Its uſe is very great, for it will ſeldom happen in the courſe 
of buſineſs-but ſome advantage from it will accrue, either by 
rendering the operations ſhorter or more eaſy, or both; where- 
fore, I am happy in — the opportunity of communicating, 
in the New Royal Encyclopædia, ſo uſeful an improvement in 
Arithmetical Calculations. A of forms of proceeding 
in different caſes might have been enumerated; but our limits 
confine me to 
ſuaded that what has been ſhewn, will prove a ſufficient 


2 


produ 
quotient is 164. 


on to other matters; I am, however, per. 


SECT, IV. DIVISION OF WHOLE NUMBERs 


As multiplication teacheth how to find the amount of a 
number when repeated a given number of times, ſo diviſion b 
having both the number and amount given, teacheth to diſc 4 
ver how often ſuch number had been repeated in order to i 
that amount: or, by having, inſlead of the number, the — 
ber of times it was repeated, given; the number itſelf, (chou h 
before unknown) is by this art found out, 5 

Briefly, it is the art of . ſuch a part of the dividend, 
the diviſor expreſſes; or, of diſcovering how often one — 

er is contained in another. ; 


GENERAL RULE. Set down the number to be divided 
(called the dividend) and the number by which the diviſion is 
to be made (named the Oe on the left hand thereof, but 
ſeparated from it by a crooked line. Alſo make another 
crooked line on the right hand, beyond which the figure, a; 
ling by the diviſion 155 the quotient are to be placed. 

hen take a part of the dividend, including as many figure, 
to the left hand, as there are figures in the diviſor; or, one 
more, if the number expreſſed by them, when ſu taken, is leſy 
than the diviſor; and find how often the diviſor is contained 
in, or can be taken out of ſuch part of the dividend, (which 
genegul'y may be diſcovered on a compare of the firit, or to 
rſt figures of each) and place the figure which denotes the 
number of times in the ms obſerving to multiply the di. 
viſor thereby, to ſubtratt the produtt from the part of the divi. 
dend atoreſaid; and to note down the remainder, | 

Then annex to the remainder the next following figure in 
the dividend, and find how often the diviſor is contained in 
this number, 22 called the dividual) placing the figure 
which expreſſes the number of times in the quotient, and 
multiplying and ſubtratting as before, 

Bring down the next figure of the dividend to the remainder 
and proceed again as above, continuing to do ſo, till all the l. 
gures of the dividend are in this manner brought into the ope. 
ration. 


N. B. When after u figure of the dividend has been annewd 
to « remainder, It happens that the number is leſs than the divi. 
ſor, 4 expher muſt be placed in the quotient, and another f. 
gute of the dividend muſt be annexed} and the fame mull by 
repeated again, if the dividual ſhould continue ill leſs than 
the diviſor, 

Note alſo, That if after ſubtraftion is made, the remainder 
iy greater than the diviſor, it ſhews that the quotient figure has 
been taken too little; and it muſt be ſo Increaſed as to caule 


the remainder to be leſs than the diviſor, j 
Dig 42674 by a6, Divide ao806s by ths, 
Divr, Divid, Quot. Divr, Divid, Quot, 
96) 4964 (164 481) 37 896; (787 
"166. AT 


156 4. 

194. 2265 
2 $ 110 Remains. 
Here ow firſt example, having placed the dividend and 
diviſor, as dfretted, I take the firſt two figures of the dividend, 
namely, 42, and enquire how often 26 is contained therein, 
and find it to be but once: I therefore place 1 in the quotient, 
and ſubtraft a6 from 42, and the remainder is 16; to which | 
annex the next figure of the dividend, namely, 6; and ſo the 
dividual is 166. I now enquire how often 26 is contained in 
166, and find it is contained fix times ; I place 6 in the uotient 


and multiply the diviſor by 6, ſubtratting the produtt from 
166; the remainder is 10, to which I annex the other figure 


of the dividend, namely, 4, and the the dividual is conſe- 


quently 104. Appin, enquire how often the diviſor 1s con- 
tained in 104, and I find it is contained four times therein. I 
place 4 in the quotient, and multiply the diviſor thereby ; the 

& is 104, therefore there is no remainder, and the whole 


The fecond example is wrought in like manner, only in it 
there is a remainder after the diviſion is finiſhed of 418, which 
ſhews that the quotient is 787, and 418 parts out of 481 0 
another unit, viz. if 1 be divided into 481 parts, then the exact 


' quotient is 787, and 418 of ſuch parts. Such parts are call 


rations, and are expreſſed 4 the remainder over the 
diviſor, with a line between them, thus 41. The upper num: 
ber is named the numerator of the fraction, becauſe it expreſ. 
ſes the number of the parts; and the lower number is calle 

the denominator, becauſe, by it is underſtood of what denom- 


nation ſuch parts are. The whole quotient, therefore, will 


ſtand thus 787 ty. But of fractions, and their operations, | 
hall treat h | er, : 0 by : Scuol 


—cz  _ ww ac mm cc. ocw. waa. a. 


ARITHMETIC 


When the diviſor is very large, and it appears that 
4 will conſiſt of a * many gures, it is adviſeable 
naltiply the diviſor by all the nine digits ſeverally, and 
— the products in a table, before one begins the operation, 
j by that means the quotient figure, as well as the produtt of 
* the diviſor, will always be had by inſpeQion, and ſo the 


buſineſs will conliſt merely in ſubtracting. 

EXAMPLE. Divide 487654327861 by 246874. 
Diviſor. Dividend. Quotient. 
246874)487654327861(1165186 

246874 


TABLE. 

E Ow 
_ > 

4145 22275 
1726110 46117 

122025 II 


ior 1 ; 
14512 . 
199297 Remainder, 


Con, . When the diviſor does not exceed 19, it is unneceſ- 
fary to ſet down all the ſeveral produftsand ſubtratt as has been 
tight, becauſe the proceſs at each figure may very well be 
comprehended in the mind without that trouble, and ſo as no. 
thing in ſuch caſe is requiſite but to put down the quotient 
figures, it will make the work appear more conciſe and metho- 
ical to write them down under the dividend as they ariſe, a 
line of ſeparation having firſt been drawn, 


EXAMPLE I, ExAMPLE II. 
Divide 478644 by 6. Divide 68743954 by 11: 
Diviſfor, Dividend, Diviſor, Dividend, 


6)478644 117687435 
Quotient 797734 Guede fx 


Here, In the firſt example, I aſk how often 6 is contained In 
1, the anſwer le N for 7 times 6 Iv 48, and conſequent] 
there remalns 3, Whleh Is exprofſive of ſo many tens, and whic 
carried to the next figure (8) of the dividend, they make 39 
ben 1 fay, how often 6 in 58? the anſwer is g times, and 4 
remains, Which carried to the next figure, they make 46; the 
ſixes in 46 are 7, and 4 remains; then the ſixes in 43 are 7, 
and g remains; and the Hes in g4 are 4, and 4 remains, which 
| place over the 6 in manner of « traftion, ſo the quotient 


ls 7977 54 

Wah example is done after the ſame manner, 

Con, II. It the diviſor have cyphers towards the right hand, 
eut off ſo many of the right hand places of the dividend as 
there are ſuch cyphers in the diviſor; then, rejecting the cy- 
phers in the diviſor, proceed to work as before; and, when the 
operation is finiſhed, annex the figures cut off to the remainder, 

Thus, let the dividend be 46784, and the diviſor goo, I cut 
off two figures, viz. 84, from the dividend, and divide the reſt 
467 by g; the quotient is 133, and 8 remains; to which re- 
mainder I annex 8g, the figures cut off, and it becomes 383. 
and ſo the quotient is 135105. The ſame muſt be obſerved for 
any other ſuch diviſor, | | 

Cor, III. When the diviſor is 10, 100, 1000, 10000, &e, 
cut off ſo many figures tothe right hand as the diviſor contains 
1 then thoſe to the left will be the quotient, and the 
right hand figures will be the remainder. 


hus, let the dividend be 687543287, and the diviſor 1000; | 


then three figures being cut off, the quotient is 687543, and the 
remainder 287 z or the full quotient is 687543 1888. ] 

Cor. IV. When the diviſor is a compoſite number, that is, 
2 number which is the product of two or more ſmall numbers, 
then divide by one of ſuch ſmall numbers, and that quotient by 
another, and ſo on till a diviſion has been made by each of 
them, and the laſt quotient will be the anſwer. 

N. B. If there are remainders in the operation, multiply the 
laſt remainder by the laſt diviſor but one, taking in the remain - 
der belonging to ſuch diviſor (if any), then multiply that ſum 
by the laſt diviſor but two, and take in the remainder belong- 
ing to it, proceeding thus till you have multiplied by the firſt 
diviſor, and taken in the firſt remainder (if any), and the reſult 
will be the remainder, anſwerable to the whole diviſor.” 


Ex AMPLE. Divide 47876 by 48. 

Here firſt divide by 8, and the quotient is 5984, with a re- 
mainder of 4: then 1 divide this quotient by 6, and the next 
quotient is 997, with a remainder of 2. I multiply this laſt 
remainder by 8, taking in the firſt remainder, and the reſult 1s 
20. So che true anſwer is 997 . a 

SCHOL. The beſt way — diviſion is to multiply the 
N 1 diviſor, taking in the remainder; and i the re- 

tbe the ſame with the dividend, the work is right, otherwiſe not. 

No. 23. Vol. I. 


Thus in the example on the former column of this page; 
where the number is 487654327861, is given to be divided by 
246874 ; if the quotient 1165186 be muſtiplied by the diviſor 
246874, and the remainder 199297 be added to the product, the 
reſult will be the ſame as the dividend, namely 487654327861, 
which ſhews that the diviſion was rightly performed, 

Alſo, the beſt way of proving mu plication is by diviſion ; 
for if the product, when divided by the multiplier, give the 
multiplicand, the operation is true, otherwiſe it is not fo. 

The old method of proving multiplication and diviſion, by 
caſting out the nines, is not worth attending to, for it will of- 
ten happen that the operation according to it will appear to be 
right, when notwithſtanding the ſame 1s wrong. 


SECT. V. 
REDUCTION OF o WEIGHTS, MEASURES, 
e. 


Reduktion, properly ſpeaking, is not a Ru Lx in Arithmetic, 
but rather the application of multiplication and diviſion, in 
reducing money, weights, meaſures, &c. of any denomination 
to another, It includes three caſes, 

Cass I, If numbers of a greater denomination are to be re- 
duced to their equivalents of a leſs, multiply continually by the 
number of the next inferior denomination which is equivalent 
to one of the greater, till you arrive at the required denomina- 
tion, adding to each produtt, by the way, thoſe of the ſame de- 
nomination with itſelf, if ſuch there be, and the laſt produkt 
will be the anſwer. This is called Reduction Deſcending. 

Cass II. If numbers of 4 leſs denomination are to be re- 
duced to their equivalents of a greater, divide continually by 
ſuch number as makes one of the next greater denomination, 
till you arrive at the required denomination, and the laſt quo- 
tient, wich the ſeveral remainders (if any) will be the anſwer, 
This is named Reduction Aſcending, 

Cas III. When « number of any propoſed denomination 
cannot be reduced to that required by multiplication or divi- 
ſion alone, both rules are to be uled promileuouſly j fo that by 
one It may be reduced to ſuch a denomination as may by the 
other be reduced to the required denomination, 

Note, When in Reduttion Aſcending you have remainders, 
an =_ be of the ſame denomination With Its reſpeftive di- 
vigend, 

N. J. In this buſineſs, as well as in many of tha following 
articles, It will berequiſite to have recourſe to tables of colns, 
welghts, meaſures, &. Such tables will be given under their 

roper heads, namely, coin, weights, meaſures, &ec, and there- 
ore it will be ſuperfluous to enumerate them here, 


EXAMPLE I, ExAMPLE Il. 
Or Movzv. DIN DIN. Or Mongy., ASCENDING, 
In gal. 14%. 64d how many far« In g1q1gfarchings, how many 
things ? ounds 


r OyxgRATLON, 

32 14 ; 4)3141 

— I : + 
LT (adding 14) ri 
7054 (adding 6) Fr 

Anſw. 31419 (adding g) EXAMPLE IV. 


In 111 guineas and 18 ſhil- 


ExAMPLE III. lings, how many crowns? 


In 4674 crowns, how many OPERATION, 
guineas? Guineas. 3. 
OPERATION, 1212 18 
4674 crowns 91 


ſhillings in a crown _—_— (aki gin 8 


3)23379 ſhillings in all. 2225 (taking in 1 
111199 ; * — number of ſhillings. 
1112 remainder 6. NA 8 
Anſ. T7178 guineas and 18 ſhill. | 
EXAMPLE V. ExAMPLE.VI. 
In gewt. 2 qrs. 14 Ib. 10 02, In 24 weeks how many 


1 1 unces? minutes ? 
8 2 OPERATION. 
cwt. qrs. Ib. oz. 7 weeks. 
2 14 10 — 
- 768 days. 
1 2 
2 == 
116 | 6 
— 5 4032 hours. 
400 n - 
—26 Anſw. 244920 minutes. 
24 
. 
* 8 4 F EXAMPLE, 


— 
- 


rr TRI - 


EG 
* m 


| Ex AUT VII. Ex AurrtE VIII. 
In 480 gallons of beer, how In 48e ells Engliſh, how many 
many pints? ells Flemiſh? 
Gallons, 

490 420 ells Engliſh. 

7885 quarts. 3) 2100 quarters. 
— Anſw. 7oo ells Flemiſh, 

Anſwer 3360 pints. | 


SYaWwyeta IN 


If 3 barley-corns make an inch, how many barley- eorns will 
reach round the globe of the earth, ſuppoſing the circumterence 
to be 360 degrees, and each degree to contain 70 Engliſh miles? 


360 degrees. 
© 
25200 miles. 
1760 
1512000 
28400 


44352000 yards. 


"133056000 feet, 
12 


1596672000 inches. 
Anſw. 8 barley- corns. 
CHAPTER III. 
RUDIMENTS OF COMPOUND ARITHMETIC, OR 


THE ARITHMETIC OF NUMBERS OF DIFFERENT 
DENOMINATIONS, © 


SECT, 1. ADDITION OF NUMBERS OF DIFFERENT 


DENOMINATIONS. 


Rv1is. Place all numbers of the ſame denomination direttly 
under each other, obſerving to place the columns in ſuch order, 
that the higheſt denomination may ſtand firſt towards the left 
hand, and the next inferior denomination next towards theright 
hand; und ſo on, that the loweſt denomination may obtain the 
farthermoſt place to the right hand, and draw a line under them. 
Then begin at the leaf denomination; and add up all the figures 
in that row us in addition of whole numbers, and find by reduc» 
tion how many of the next ſuperior denomination the ſum con- 
tains; carry the ſume to the next row, but write down the 
overplus(it any) under the leaſt denomination, or the row which 
has been added, F 

Then add up the next row together with what was carried ; 
finding, as before, how many of the next ſuperior denomination 
are contained in the ſum, in order to be carried to the next row, 
and writing down the overplus, Proceed in this manner till you 
come at the higheſt denomination, which muſt be added up and 
wrote down in all reſpetts as in addition of whole numbers, 


EXAMPLE I, EXAMPLE II. 
. Troy Weight. 
24114 6 Ib. oz, dwt. grs, 
14g 10 4 47 11 15 14 

7 13 10 14 9 13 15 
= 3: 71 10 10 10 
114 9 7 67 10 15 1 
16 8i 9101 
649 3 434 12 10 4 © 


227 2 10 & 


EXAMPLE III. EXAMPLE IV. Ex Aut V. 


Land Meaſure, Dry Meaſure, Cloth Meaſure, 
Aer. Rood: Peren. Buſh. Peck Gal. Pt. Eng.EllsQr. Nails 


- , * — - . 4 51 - : | 
21 2 18 8 64.4.4 16 2 1 
9 0 WY 10 1 © 


2 o© 3 6.04 8 3 0 8 
183 © 20 46 1 © © i162 2 © 
Here, in the firſt example, I begin and caſt up the column 
Lf farthings, and the ſum is 7, or i penny, and g farthings ; 1 

et — and carry 1 to the row of pence; the amount of 
which I find to be gg, or g ſhillings and g pence. I ſet down 
the a Pence, and carry 3 to the row of ſhillings, which I add up 
and find it amounts to 8g, or 4 pounds E ſhillings. I put down 
3 ſhillings, and 4 to the pounds, which I up as in 
common addition. The whole ſum is 6491. gs. 34d. 

The reſt of the examples are equally eaſy, due regard being 
had to the different denominations, and how many 72 infe- 
rigr kind make one of the next ſuperior. 


will be far more readily had by che Ru OT PRACTICE: 


ARITHMETIC. 


N. B. In order to facilitate the addition of money, ſome u. 
ters give what they call a Pence Table, in manner following. 


PENCE TABLE. 


d. 8. 7 d. 1. d. 
1 130 is 10 10 
go — 2 6 140 — 11 8 
40 — 3 4 150 — 12 6 
0 — 4 2 160— 13 4 
oO — 5 © 180 — 14 2 
70 — 5 10 190 — 15 0 
80 — 6 8 190 — 15 10 
go <=. 7 6 200 — 16 8 
$68 83 4 210 — 17 6 
110 — 9 3 220 — 18 4 
120 — 10 0 230 — 19 3 
240 f10 0 


SECT.II. SUBTRACTION OF MIXT NUMBERS, OR 
NUMBERS OF DIFFERENT DENOMINATIONS. 


Ruts. Place the leſs number under the greater, and in 
ſach order as diretted in addition; drawing a line under them. 
Then, beginning at the leaſt denomination, take the under 
numbers from the upper, and ſet down their reſpettive re. 
mainders under them. But in caſe the under number of any 
denomination is greater than the upper, borrow one of the nex; 
ſuperior denomination, viz. add as many to the upper number 
as make 1, in the next higher denomination, and ſubtratt as be. 
fore, carrying 1 to the under line of the next ſuperior denomi. 
nation, for that which was borrowed. 


Note, the higheſt denomination muſt be ſubtrafted as inte. 


rs. 
EXAUr IZ I. EXAMPLE II. 

Money. Avoirdupoiſe Weight, 

& os. the Tons cwt. qr. Ib. oz. dr. 

From a2 10 o From a 19 1 15 13 14 

Take 18 19 Take 18 16 2 19 14 1; 

Rem, 17 114 Rem. 8 1g g 1 13 45 


As our intention is to be brief, where much explanation is 
not required, 1 ſhall not enumerate further examples. Thoſe 
who underſtand one properly, will do any other with the ſame 
eaſe; and a due attention to the rule, together with what hay 
been taught before, is amply ſufficient for the underſtanding of 
theſe examples, 


CT, . TO MULTIPLY MIXT NUMBERS, OR 
SETUMBERS OF DIFFERENT DENOMINATIONS, 


RuLz. Place the multiplier under the number of the lea 
denomination, and having multiplied it, reduce the produtt ty 
the next ſuperior denomination, etting down the overplus, and 
carrying the quotient to be added inthe multiplying of the next 
row ; proceed thus through each denomination, 

N, B. When the multiplier is & compoſite number, multiply 
by the faftors, as in multiplication of whole numbers, 

Note alſo, if the number is above 18, and not compoſite, 
find the produ for the neareſt compoſite number ; then find 
the produ&t for the exceſs, or defett, of the given number, and 
ſubtrati it from, or add it to, the former product, (according 
as the caſe ſhall require) and the difference or ſum will be the 


| anſwer ſought. 

ExAaneiel. EXAMPLE II. 

What is the value of g ewt. What is the value of 121b, of 
of ſugar, at tea, at 

J. 8. d. 1. d. 

4 17 114 per cwt, 7 5 per Ib. 
£44 1 7 Anſwer. £4 18 F Anſwer, 
ExAMPLE III. Ex AMPLE IV. 

What comes 100lb. of raiſins What is the value of 37 dozen 
to, at 71 per lb. of knives, at 
2 ay 
8 3 17 4054S owes 
10 
. 3 2 6 Anſwer, [19 19 ck 
Val. of 36 dor. V g 3 
Val. of 1 doz. 3 


Anſwer . 4 8 10 
Scuol. There are methods of obtaining the product in theſe 


caſes, let the multiplier be what it may, or however ; but, 
in , the trouble will be conſiderable, and 


SECT 


= = _ © FM mT Tal =» 


tr, the value thereof will be diminiſhed 


ARITHMETIC. 


IVIDE NUMBERS OF DIFFERENT 
SECT. V. TO DIY OMINATIONS, 


Kurz. Divide each denomination beginning with the 
higheſt, as in diviſion of whole numbers ; only obſerving, that 

- there is aremainder in an denomination, ſuch remainder 
: ſ be reauced to the next interior denomination, and added 
Side num er of that denomination before the diviſion thereof 
* 3; When the diviſor is a compoſite number, divide by 
the factors one after another, and the laſt quotient will be the 


* EXAMPLE I. EXAMPLE II. 


b. of ſugar coſt 58. 14d. Divide 44]. 18. 93d into g 
n * is that per Ib? 1 parts. ; 
s. d. 9 


2 a 44 1 9} 
o 84 Anſwer 4 17 114 the 
value of each part. 


EXAMPLE IV. 


EXAMPLE III. VE 
Divide mw 38 44d. by 81. 
» Þ. & 


11 61. 16s. 8d. be divided 


ually among 8o perſons, 


what is each man's ſhare? " 7344 
I. s. d. 9 o 4+ . 
10) 6 16 8 4. 0 5 A Anſwer, | 
8) 0 13 8 


4.0 1 8} Anſwer, 
Alike eaſy is the diviſion of Weights, Meaſures, &c, 
CHAPTER IV. 
VULGAR FRACTIONS, 


if, Fraftions are expreſſions for any aſſignable parts of an 
integer or unit, and are repreſented by two terms, or numbers, 
laced one above another with a line between them; the upper 
term is called the numerator, and the lower the denomina- 
tor. Likewiſe, the denominator ſhews into how many parts the 
integer is divided, and the numerator declares how many of ſuch 

zare intended by the fraction. 

ad. A Proper Fraftion is that where the numerator is % 
than the denominator, as f. 

pl An Improper Fraftion is that wherein the denominator 
is {eſs than, or equal to, the numerator; as 4, or 4 

4th. A Single Fraftion is that which conſiſts but of one nu- 
merator, and one denominator, 

th, A Compound Fraftion, or fraction of a fraction, is that 
whoſe you = vulgar fractions connefted with the word of, 
wot} ot 4, 

6th, A Mixt Number is a whole number, with a fraRtion 
annexed, ny 15 
ib. The Reciprocal of « Fraftion is when the numerator 
changed into the denominator, and the denominator is made 
the numerator, Thus þ is the reciprocal of 4, 

Hence, the Reciprocal of a Proper Frattion is an improper 
Frattion, et vice vera. | 

LimMAal, If the numerator and denominator of any frac. 
tion be each multiplied, or divided by the ſamo given number, 
the fraftion, thus multiplied, or divided, retains its farmer 
value; thus, if the numerator and denominitor of the fraction 

be multiplied by a, it becomes 4, which is equivalent to the 
orm 


er, 

For, if any thing be divided into 2 parts, and one of them be 
taken, it is the ſame thing as if it were divided into 4 parts and 
woof them were taken; the value in each caſe being one half; 
mdthe ſame in diviſion, for if the numerator and denominator 
of the fraction be divided by a, the fraction becomes 4, which 
u equal to the former. | 

LEMMA II. In any fraftion, if the numerator be augmented, 
or the denominator diminiſhed, its value in either caſe is en- 
creaſed; but if the numerator be made leſs, or the denomina- 
tor more, then its value is diminiſhed, Thus, ſuppoſe the 
frattion to be 4, if the numerator be augmented to 4, it is evi- 

t its value is augmented alſo; for, it is clear, 4. 4 parts 

out of 5 muſt be greater than g parts out of z; or if the deno- 
minator be made 4, it is evident that the value is thereby in- 
creaſed; for g parts out of 4 are more than 4 parts out of 5; 
ſeeing, that when apy number or quantity is divided only into 

parts, each part muſt contain more than if the ſame were divi- 
Qedinto 5 parts, By a ſimilarity of reaſoning, if the numerator 
s taken at a, or the denominator at 6, its value is diminiſhed. 

Hence, alſo, if the numerator of a traftion be multiplied by 
ny given whole number, or the denominator thereof divided 
Mereby, the value of the fraction will be multiplied ſo many 
mes a3 the given number expreſſes. Thus if the numerator 
of the fraction 2, be multiplie by g. it becomes 4; or g, which 
1s equal to three times the ; or, if the denominator of the 
on 4, which, by the preceeding Lemma, is equivalent to 
. de divided by g, it becomes J, as before; and ſo, in either 
Cale, its value is multiplied. © © | 


— by the like reaſoning, if the numerator of any fraction 


vided, or its denominator multiplied by any given num- 
fo — times; or, 


” 


_ 


which is the ſame thing, the value of the fraction will be there- 
by divided by ſuch number, 

Note alſo, the numerator of any frafion is expreſſi ve of a 
dividend, whereof the denominator 1s the diviſor. 


SECT. I. REDUCTION OF VULGAR FRACTIONS: 


PROB3. I. To reduce a whole number to the form of a fraction. 
Ru LE. Place an unit (or 1) under it for a denominator, 
Ex Amy. Reduce 6 to the form of a frattion. 

Here I place 1 under it, and it becomes &, the form required. 

ScnvL, If it is required, that it ſhould have any a 
number for its denominator, then multiply the numerator,and 
denominator, of the form found as above, by ſuch number, and 
it will be the fraction required; for, by the preceding Lemma, 
it retains its ſame value. Thus in the preceding Example, it 
it were required that its denominator ſhould be 5, the fraftion 
would be . 

PROBLEM II. To reduce a fraction to its leaſt terms. 

Rur. Divide the terms of the given fraction by any num- 
ber, which will divide them without a remainder, and the quo- 
tients (by the Lemma) will be the terms of a new fraction, 
equivalent to the former; alſo thoſe terms, if they will divide 
by any number, muſt be divided, and ſo on, till a fraction is had: 
the terms of which cannot be divided by any given number, 
except unity, or 1, and then the fraction will be in its loweſt 
terms. 

Ex Aur. Let 32 be propoſed. Here by dividing both the 
terms by 2, we have 4, which cannot be reduced lower, and ſo 
the fraftion is in its leaſt terms. 

Again, let $4 be propoſed; then, by dividing by a, we have 
38, and this being divided by g. gives 7, which is the fraction 
in its loweſt terms. 

Con. I. If the terms of any fraction conſiſt of numbers mul - 
tiplied into one another, and are expreſſed by the ſign of mul. 
tiplication () between them; then, it one number only in each 
term be divided by any given number, its value will remain the 
ſame, and it will be reduced into lower terms. 

In like manner, if one number only in each term be multiplied, 
its value will be the ſame. And univerſally, if the ſame quan- 
tity of numbers in each term, thus connetted, be multiplied, or 
divided, by any given number, the products, or quotieuts, will 
exhibit a frattion equivalent to the former, 


Thus: letthe fraktion ede propoſed. It is equivalent to 


1 IXI IHN 
. XING I in is leaſt terms, 
Nied ad IXI1XS i 


Con, II. If the terms of « fraction conſiſt of numbers con- 
netted by the ſigns of addition, (+) or of ſubtrattion, (—) or 
both, then the numbers mult either be reduced into one by 


means of addition and ſubtrattion,in order to be reduced lower, 


or elſe every number in each term muſt be alike divided, 
EXAMPLE. 


146286 , Ll 
Let == be propoled, This is equal 0 . the 
fraftion in its leaſt terms; or the ſame het as 


before, F 

ScuoL. In — fractions to their leaſt terms by the fore- 
going method, there will ſometimes be a great difficulty in find- 
ing ſuch a number as will divide both its terms; and then the 
method in the following Problem, of finding the greateſt com- 
mon meaſure, is to be practiſed. 

PkoBLEM III. To find the greateſt common meaſure of 
two or more numbers, 7 

Ruts. If there be two numbers _ divide the greater by 
the leſs, and the diviſor by the remainder, continuing to re- 

t the ſame till nothing remains; then will the laſt diviſor 
e the greateſt common meaſure required, 

If there are three or more numbers, find the greateſt com- 
mon meaſure for two of them; and then find the common mea- 
ſure of that common meaſure, and one of the other numbers; 
and ſo on through all the numbers; ſo will the greateſt common 
meaſure, laſt found, be the anſwer. 

N. B. If 1 proves to be the common meaſure, the given num- 
bers are prime to each other, 

EXAMPLE, 


What is the greateſt common meaſure of 444, or of 413 and g46? 
OPERATION. 
413) 516 (1 
12 


104) 413 (3 
12 


— 104 (1 


Here the diviſor, 4, is the g 
the fraction brought into ts terms is #94. 


: ARITHMETIC. 


PROBLEM IV. To find the leaſt number which can be divi- 
ded by two or more given numbers without a remainder. 

RULE. If the — number is only to be divided by two 
numbers, divide either number by the greateſt common mea- 
ſure, and multiply the quotient by the other number, and the 

rodutt will be the anſwer. . 

If it is to be divided by three or more numbers, find the leaſt 
number which can be divided by two of them, and then find 
the leaſt number which will divide by that and another of the 
numbers, and fo on through all the numbers; ſo will the num- 
ber laſt found be the required anſwer. / 

EXAMPLE. 

What is the leaſt number which can be divided by 15 and 25? 

Here the greateſt common meaſure is 5, and 25— 5=5, and 
15X5=75, the number ſought; or 15 —3=3; and 25x 3=75, 
as before. 

Pros. V. Toreduce a mixed number toan improper fraction. 

RuLE. Multiply the whole number by the denominator of 
the fraction, and to the produtt add the numerator ; ſo will the 
ſum be the numerator of the required fraction; the denomi- 
nator is the denominator of the given fraction. 


Ex Aur LE. Reduce 54 to an improper fraftion. 
Here 5x 4=20; and 233. =33, the fraction required. 


4 
N. B. This caſe properly belongs to addition of fractions, 
for it is the ſame thing as reducing the whole number to a frac- 
tion, whoſe denominator is 4 (as by SCHOL. of Pros. I.) 
and then adding the two fractions together, as directed in 


PROBLEM VI. To reduce an improper fraction to its equi- 
valent whole or mixed number. 

Rur Ek. Divide the numerator by the denominator, and the 
quotient will be the whole or mixed number required. 


| EXAMPLE. Reduce 23 toits equivalent whole or mixed number. 
Here 23=4=54, the anſwer, 


Scyuol. As the numerator of any fraction is expreſſive of 
a dividend, and its denominator is the diviſor of ſuch dividend, 
the reaſon of the above proceſs is ſelf-evident. 


PROBLEM VII. To reduce a compound fraction to a ſingle 
fraftion equivalent thereto. 

- RULE. Multiply together all the numerators of the given 
fraftions: do the ſame with the denominators; then will the 
rodu& of the former be the numerator, and of the latter th 
— 2 of the fraction required. . 


EXAMPLE. Let 3 of + be reduced to a ſingle fraction. 
Here bin its leaſt terms), the fraction required. 


Note. 
mixed number, it muſt be reduced to a fraction by one of the 


former Problems, before this Rule is applied: 


ScuoLt. The reaſon of this rule is manifeſt; thus, in the 
above inſtance, the fraction 4 is g=—4; and 4 of 4=4 of 34; 
but 3 of g is g times greater than 4 of 1 (or 4) and, therefore, by 


the ſecond of the preceding Lemmas, i} of g; o 


=4=} of 4, = by the ſaid Lemma —2=, as before. 


The rule may be proved in like manner for three or more 
fraftions thus compounded, by taking the firſt two, and then 
the third, and ſo on. 


PROBLEM VIII. To reduce any fraftion to another equiva- 
lent one, which ſhall have any aſſigned number for its denomi- 


tor, | 
Ru LE. Multiply the numerator of the fraction by the al- 


ed number; divide the product by the denominator, and the 
quotient will be the numerator of the fraction required, under 
which write the aſſigned number. 7 


KRxAMrLE. Reduce 4 to an equivocal fraction, which ſhall 
have 18 for its denominator, 


Here 222.8, the required numerator, and therefore the 


fraction is . 


SCKOL. The truth of this rule is manifeſt; for it is evident, 
that the numerator and denominator, by ſuch proceſs, will be. 

come equally multiplied or divided; and therefore the fraction 
| ſo produced is (by Lemma 1.) _—_ to the given traction. 
Thus, in the above inſtance, if both terms of the fraction be 
multiplied by 4, it will give the required fraction. 

N. B. When the numerator of the required fraftion does not 
come out in whole numbers, the caſe is impoſlible, 


PROBLEMIX. Toreduce fraftions of different denominators 
to equivalent fractions having a common denominator, 

Ru Ls, Multiply all the denominators together, and it will be 
a common denominator for each fraction; towhich denominator 
find the numerator of each fraction by the preceding Problem. 


f any part of the compound fraftion be a whole or 


| 


S i i l. 


| 


| mainder of 2. and 


EXAMPLE. Reduce 4 and 4 to a common denominator 


Here 4 x 6=24, the common denominator, then 3*24 _ 346 
e 


=18, the numerator for the firſt fraction; and 54 
and therefore the 


20, the numerator for the ſecond fraction; 
required fractions are 1 and 42. 


SCHOL. It is to be obſerved, that the above me 
it finds a common denominator, yet it does not mol 1 
common denominator, except when the denominators x 
Om ere are .— to each other. . th 
The leaſt common denominator is always the |] 
which will divide by each of the given Ge fake 
a remainder, and is found by Problem IV; and the num w 
on —— thereto will be found, as above, by Problen 


In the laſt example, the leaſt number which can be din 
by 4 and 6 is 12, and the numerators from thence _ 
fraction, are g and 10 reſpectively; and therefore the fraclio 
with the leaſt common denominator, are & and 22, P 


PROBLEM X. To find the value of a fraftion i 
parts of the integer. ve ot a ion in the known 


RULE. Multiply the numerator by ſuch a number of units of 
the next leſs denomination as is equal to an unit (or 1) of tha 
name or denomination which the fraction is of, dividing the 
3 by the denominator, and the quotient ſhews the Value 

ought in ſuch inferior denomination. 

It there be a remainder after the diviſion, multiply it by the 
number, which in the next inferior denomination conſtitutes an 
unit in the laſt or preceding denomination, and divide by the 
denominator as before, and the quotient will be the value of the 
remainder in ſuch inferior denomination. Proceed in this 
manner (if there are remainders after the diviſion) to the lowel 
denomination, and the ſeveral quotients conneRted in due order 
will be the value of the whole given fraction. 


Ex Aurrz I. What is the value of g of a pound fterling? 


Here? e. with a remainder of 4; and b 


Wherefore the required value is 7s. 6d. 
* EXAMPLE II. What is the value of 4 of acwt. avoirdupoiſe? 
Here — gers. with a remainder of 2; and . 


==9(b, with a remainder of a: and — 


2. 25 drs. with a remainder of 2, 
(or, or 3.) And therefore the whole value is 9975. 90b. oz. 54drs, 
ExAMPLE III. What is the value of 4 of an acre? 
Here ler. with a remainder of 1. and — 


=20p. And therefore the anſwer is 2 roods and 20 perches. 


PROBLEM XI. To reduce a fraction of one denomination 
to that of another, 

Rur. If it be from a leſs denomination to a greater, mul- 
tiply the denominator by all the uumbets in each denomination, 
(from that given to that required) which make an unit in the 
next ſuperior denomination; but, if it be from a greater deno- 
mination to a leſs, 3 the numerator by all {uch numbers 
of each denomination; and the product, in either caſe, will be 
the anſwer, 


EXAMPLEI. Let there be given 4 of a penny, to find what 
fraction of a pound it is equivalent to, — 


Here ned - TILT the fraction ſought, in 


its leaſt terms 


ExAMPLE II. Let there be given 4 of a pound, to find 
what fraction of a penny is equivalent thereto. 


Here — ra of a penny, the anſwer = 144 pence. 

EXAMPLE III. Reduce 194. 6d. to the fraction of a farthing 

Here 187, 6d,m 130 penee SL d= 1 . the 
fraction required, 

EXAMPLE IV, Reduce 74. 6d, to the fraction of a pound, 

Here 74. 6d. o pencem VI and TIT 


2. 1. the fraftion required. 


Son 0 . Where broken numbers are given to be reduced 
to the fraction of any _ integer, #3 in the two laſt ex. 
z be 


amples, they muſt always be reduced to the loweſt denomuns- 


= 502. and a te- 


tion mentioned, and then turned into a fraftion of that deno- 


* 


10 before 


nation (b writing! for iu denominator, as taughtin Problem 
i SECT. 


above Rule can be applied. 


Keys 7, TD” wo. IN 


$£CT, ' ADDITION AND SUBTRACTION OF 
u. AYULGAR FRACTIONS. | 
\ 11x. Reduce compound fractions to ſingle ones, mixed 
m 10 improper fractions, fractions of different integers 
— ſe of the e, and all of them to a common denominator. 
le paration being made, add together or ſubtratt their 
—_— 18 if they were whole numbers, and the ſum or dit- 
— de the numerator of the fraction ſought; under 
hich write the common denominator; then reduce the fraction 
w — leaſt terms, if it will admit of being brought lower. 
EXAMPLE 1. Add together 4 of a pound, + of a ſhilling, 
1 


ale 8 d I JE 
Here þ of a penny ome, eee 3-0 


and 4 of a hilling=7>—= 2 of - _ : * M 2 

ions are 2, Jo and 34% of a pound. ich reduced to the 
ene become 332, and ge, reſpettively. 
Then 320 f 2473347. the numerator ſought; and therefore 
the ſum of the given fractions is $4 of a pound ſterling; which 


jon is in its leaſt terms. 
Lauer Ii. Subtratt f of a ſhilling from 4 of 3 of a pound. 


Here 4 of a huilling⸗ 7 105 of a pound; and 4 of 4 
= 3 15 of a pound. Alſo Hand —— reduced to the leaſt 


3 denominator, are £4, and xy reſpectively. Their 

difference is %=$5 of a pound, the anſwer, 

SECT. 111, MULTIPLICATION AND DIVISION OF 
FRACTIONS, 

Ruiz. Reduce compound fractions to ſimple ones, and 
mixed numbers to improper fractions. Then, in multplica- 
tion, multiply the numerators together for a new numerator, 
ind the denominators together for a new denominator, And, 
in diviſion, having, inſtead of the diviſor, ſubſtituted its reci- 
procal, proceed as in multiplication, 


Ex Ar IE I. What is the produRt of 4,4, and 4, multiplied 
together ? 
Anſwer. 


1X22 _ 2 3 
2X3X5 JX$ 15 
EXAMPLEIT. What is the product of 2 of 4 of 7, multi- 
plied by 4 of 6? 
2X3X7 


6 
Here 2 of 4 of i and } 06 : 


tiplied into the former, we have the anſwer= 
axbxgx7 _IXIX3XTA 199 718, 
51344 5X5 35s 35 
EXAMPLE III. Let ; be divided by 4. 
Here the reciprocal of 4 is 4; and $x 4= TW IX 


This mul- 


zx6X2X3X7 __ 
5*5* 4 


AE 


1 7 


ExAMetE IV. Divide 93 by þ of 7. 

Here gi=#, and} of 7p=4; its reciprocal is 3; and Y x$ 
il the anſwer, 

bx7 3X7 

Schott. The reaſon of the foregoing Rule will be under- 
flood [rom what follows, | 

Thus: let the firſt example be reſumed; then, to multiply the 
two firſt numbers together, & and 3, it is evident that 4 is Ag. 
or the third part of a and therefore the product by 2 will be 
three times as great as that by 1. Now, by Lemma II. the pro- 


duft by u is — but this, being three times as much as it 


ought, muſt be divided by gz and, by the ſaid Lemma, a fraction 
u divided by any whole number, by multiplying the denomina- 
tor; and thereſore, _ is the produR of 4 by 4; alſo, this 


produRt multiplied by J is, for the ſame reaſon, 5 a, and 


+5; rr which is agreeable to the Rule. Again, in 

Wiviſion, EX AMPLE III. the diviſor, J, isz=the third part of a; 

nd therefore, if 4 be divided by a, the diviſor, being three 

times the proper iviſor, the quotient, of courſe, will be pro- 
) 


the anſwer. 


portionably too little, 
But +24; and this being multiplied by g, gives 12 


u before, which proves the rules true. 
have been the more copious on fractions, becauſe a due 
comprehenſion thereof is one main pillar in Arithmetic, 


CHAPTER v. | 
SECT, I, DECIMAL FRACTIONS, 


if}, A+ decima fraftion is one which has an unit (or 1) for 
ls denominator ich cyphers anuexed, Thus „b, 10e, robes 
c. are decimal fraftions, 


ad, A decimal fraction is expreſſed without the denominator, | 


" gring only 3 and prefix ing a point on the 


ARITHMETIC. 


left hand of it; and the number of places in the numeratot is 
always equal to the number of cy — in the denominator» 
Thus. g ſignifies e, . og ſignifies 4 37 %; oog = % 
&c. conſequęntly, if the numerator has not ſo many places as 
the denominator has 9 the void places muſt be filled up 
with the cyphers towards the left hand, 

gd. Cyphers on the _ hand of a decimal do neither in- 
creaſe nor diminiſh its value. Thus, . g. .30, and .goo, are 
equal to each other, becauſe , . A which are their pro- 
per repreſentatives) are, as it is plain from vulgar fractions, 
equal to one another. But cyphers placed to the left hand, de- 
creaſe the value of the fraction in a ten-fold ratio. Thus of 
the following; .3, -03, and. oog, &c. each one is in value but 
of the preceding one, as is evident from their repreſenta« 
tives in vulgar fractions; viz. Je, 180, r$55, &c. 

SCHOL. The reaſon of writing decimals thus, is evident, 
for ſince they are equal to fractions, of like numerators with 
denominators, that are conſtantly 1 and cyphers annexed, and 
ſince the denominator of a frattion is a diviſor to the nume- 
rator, and to divide by 1, with cyphers annexed, is only to cut 
off ſo many figures as there are cyphers, the value of the frac- 
tion is fitly expreſſed by placing a point before the numerator. 
Thus: ſuppoſe the fraction 135 now, ſince to divide by 100 is 
no more than to cut off two hgures, therefore, when a point is 
put before. 25, they will ſtandasfigures cut off, or parts of 100. 

Again: ſuppoſe the improper fraction 123; it is plain th 
are=7 180. — according to the decimal notation, they mu 
be expreſſed 7.83. And this notation, in many caſes, gives 
decimals a great advantage over vulgar fraftions: for as the 
ſeveral decimal parts are, as has been obſerved, in a ten-fold 
ratio, and the — numbers alſo increaſe or decreaſe, in the 
ſame ratio, it follows that they may be promiſcuouſly brought 
into operation with each other, eided due care be uſed, and, 
at the concluſion, a proper number of figures be pointed off, 
anſwerable to the decimals that have been in uſe. 

In what follows, I ſhall only lay down the rules, with an 
example or two to each, leaving my reader to prove the truth 
of them by vulgar trations. : 


SECT, II. REDUCTION OF DECIMALS. 


PROBLEM. I. To reduce a vulgar fraction to a decimal. 

RULE. Annex as many cyphers to the numerator, as you 
would have decimal places, — divide by the denominator. 

N. B. This is the ſame as finding the numerator of a frac- 
tion whoſe denominator is 1, with a given number of cyphers 
annexed, 

See Reduction of Vulgar Fractions. Pros, VIII. 

Ex Au. I. Reduce + to a decimal. 

Here, if to g 1 annex 6 cyphers, as being deſirous for the 
ſake of accuracy, of having ſo many decimals, then the quo- 
tient by 8 is. 373000. But, as I find it comes without a re- 
mainder in three places of figures, I reje*t the three cyphers, 
as uſeleſs, for by definition g. they are uf no value. 

Examy. II. Reduce 345, to a decimal Anſwer .o71577. 

SCHOL, When it is requiſite that there ſhould be a great 
many places of decimals, and after a few figures are got, it is 
obſerved, that the remainder is either ſome multiple or aliquot 
part of the numerator of the given fraction; then multiply, or 
divide the figures already found (according as the cafe ſhall be 
by the number, denoting ſuch multiple, &c. and the reſult wil 
be the next following figures of the quotient. 

EXAMPLE. Let the fraction be 5 Then by proceeding 
as before, it will be found = 23929 „ond the remainder 2, 
being = 4 the numerator (4), I divide the ſaid quotient by g, 
and the reſult is 117647171 wherefore, I annex this to the 
former, and it becomes .2432941176474y true to 12 places of 
decimals. Again, 1 ſee that the remainder 1 is equal to 4 of 
the numerator, and therefore by dividing the laſt quotient hy 4, 
there will be 12 more places true, Viz. .oz88995994 11 {4}, and this 
annexed to the former, gives .94,5294 t 17647058 245994 1113, 
Alſo, 1 obſerve, that after the ſixteenth figure the decimal res 
peats the ſame figures again, and ſo it may be continued further 
at — ad infimtnm, 

ROBLEM II. To reduce the decimal of one denomination 
to the decimal of another, 

RULs. This is performed in all reſpeQs as in common re. 
duction, where one denomination is given to he reduced to 
another; obſerving that there muſt be juſt as many places of 
decimals in the an{wer, as there are in the given decimal; and 
therefore, when there are more places of figures in the an- 
(wer than there are decimals in the given number, the exceſs 
to the left hand will be whole numbers; but if there are fewer 
places therein, the defeRt muſt be ſupplied by prefixing cy- 


ers. 

N. B. It will fometimes be requiſite to annex g—_ to the 

given decimal, and then the number of decimal places muſt be 
taken accordingly, 

ExAamre. 1 Reduce . ogg of a pound ſterling, to the deci- 

mal of a penny. Here, Ag, 20x 19m 36400; and as the 
1 


given number conſiſts of 4 places of decimals only, therefore, 
the anſwer is 3.6400, where 3 is a whole number, denoting ſo. 


many pence, and the reſt ,64 are decimal parts of a permy. 
4 G EXAM®P., 


. 


ARITHMETIC. 


Ex Any. II Reduce 9794 of a ſhilling to the decimal of « 
pound, Here :v7gg*+206, (ur which, by definition help the ine 
as 079500 no) 1997. 1 but the decimal places in the given 
number, with the cyphers annexed, are (Ix, and therefore one 
cypher mult be vrefixed to this munber ; and fo the an{wer is 
1019975 of a * 

kol. I, Hence the value ol any decimal, in the ſeveral 
known parts of the integer, will be had by the ſame method 
only oblerving, at each multiplication, to ſet off the whole 
numbers in each denomination, and continue the operation 
with the decimal parts only, Thus, if it is required to. find 
the value of ,g785 ofa pound ſterling, in ſhillings, pence, &e, 

Here .g78Bg x vo = 7.5700 (the 7. being thillings); then 
7 * 186,84, (the 6. being pence) and $4 x 43.36, (the 
J. 3 farthings) and ſv the value is 7%. 64d, and . 0 decimal 
parts of a farthing, 
ain, In 46. pence, how many pounds ? 

Here 449, Pence 1], By, Gd, and ig of @ penny, and 
therefore the required value is 1]. By, NAN 

„not. I. Any integer number of an inferior denoming- 
tion iy brought to the deeimal of « ſuperior denumination, b 
reducing it fi ty the vulgar fraction t ſuch ſuperivr denom 
nation, and then finding its equivalent deetinal by PROMLEM 1, 
T. a NMiplent number of eyphers being annexed therety for 
deci plares! it Hay often be mare e reduced to 
the der fal of Nick Niperivr denomination, by dividing as dl. 
cle in this probleti; bſerving io make as many deelinal 
| proves the anſwer, as there were eyplhery aniiexed in the 
peration, by prefixlng as any Cypher as ate ne ce laty. 

KNAAMPLE: Name gs. ty the deviinal of pound. Here 
O le, of, Whirh is the lame, pats and Fg+26 j 
vh, gese- egg the deviinal required; 

Colo tit, Hee, If the given number conſiſts of Inte: 
ſe" in divers denominations, 16 be redueed ty the decimal of 

me ſuperior denomination; reine the weft denomination 
ts the next fupetior, and prefix therety the given lmegers of 
that denomination. Allo reduee that number ts the deelmal 
of the next fuperior denomination, prefixing the integers, It 
mh as before, and fs on ts the end, The laſt refult is the 

anwer, 
X AMPLE, * 1, 944, ta the deelmal of a pound, 

ere 1 farthing, re yeo ia the decimal of a penny, 1s , 40 
mou prefix 4, and it becomes 3. 4 and this redueed ty the 
ecimal of a fhi ng is 100 Ke. and prefixing 3, it is 
age, ieh tedured to the decimal of a pound 1s 
#64; 1666, Kc. the anſwer. 

3 The ſeveral denominations of welglus, meaſures, Ec. 
— managecl in ike manner due regard being had to the num⸗ 
er of integers; Which in one tenomination is 1 t to an 
unt in the nent luperlot detonation; us Wis thewn both in 
reiſuttion of Whole numbers un Nele truttlons. 

A lis value of any define of & point Rerling; 
may be had by inspektion ius: Double the first fights (Or 
that in the place of tenths) for li in wid if the ivr it! f 
ure he gz Bf mor e ef | ing then call ths fi 


ite in the fern auc their . after the g 15 eee 
many karthings, Wan 1. WHER hey are ABBVE 144 (nd 5, 
When abort fF j u ful il be the anlWer: 
ee Whit is the value of 1474 Bf & pound? 

re the double of 4 $ 6}, but th Tl WE hen (ove 
Tant te 
a '8 48, | reeken any » 
by art lng Which mate tid, ond To the valus require 170 6 
Aker. in, ADBITION AND SUBTRAOT 

* Neeb W 


Rut, Reduce the Wei als 10 aye ng the ſame deno- 
mination, If they are nat fo Aa, en place the numbers 
fo, that the units (it any) may auch under unte and the tenth's 

lace of the decimals, under the tenths, &., and add or lub 
fra them as in whole numbers, placing each figure directly 
under its proper column, ſo that It may ubtain the ſame place 
in the rank of decimals, &c\ as the figures in ſuch culumn gb- 


taln. 
n ADDITION. 

EXAMPL £8, EXAMPLES, 
$3:9751g 47038 
115614 10. 

3.436276 . 
,008 4450 33. 
Total 88, W e a 
” Total 79.3475 
, rein . 
rom 7, r k 
Take — Take F 400 6 
Rem. 485565 Rem, 78.176444 


SECT. IV. MULTIPLICATION AND DIVI | 
DECIMALS, - 15 * 


Rur z. Multiply and divide them as in whole | 
e ee E. NUB 


many places of decimaln, 44 there ars in both th 
und A and in (Viviſion that the number Of ny las 
in the quotient, together with thoſe in the divider, mal 
equal w the number of decimal places in the dividend, 
Hence, if the dividend be « whole number, or contain hy 
few places of decimals, eyphers muſt be annex thereto, il 
the number of decimal places therein exceed the number | 
ſuch places in the divifur, by as many as there ure tering 


places required in the quotient, 
ExAnviyt, Frau Il, 
* 4-476 | 678 
IE 413910 
tag 106306 
Produft T4.9000 Prod, 033633904 
EXAMPLE III. ExAMPLE IV. 
* 4734604 vi 407848, 
* 4 — — y 06 — — 


40 14 5 106)4v7H4h.o6 
Quvot; 11.9131 Qusot, 5 090 


EXAMPLE Vi Divide .n«pqnong by 3.56. 


OP RMATION: 
$:496).99749092g(:404u70 Quotient, 
40 


4 Remainder, 


Here, iu the feen example, the produtt eontalns only g 
figures, though, according ts the rule, there (hoiild be y (ct. 
Wal places; wherefure I prefix a eypher e make up adeficieny, 
5 10 Fa betore jt, ty ew, that the figures are dee e 

n the fourth example; the dividend belyg a whole numb; 
and ine divilur having two decimal places, I annex un eyplcs; 
(4s deelmals) is the dividend; and then; according ts the , 
all the figures in the quotient are whole numbers; but it there 
had been 5 remalndef alter the diviſign; and It had been le 

ulred iu have a certain number of deetmals in the quutien 
then 8s many eyphers more nut haye been anfexed as ww! 
"ye ern equal to the required number of deelinals, 

u the laſt example it appear that Wn Wining eyphen 
(na old be five places of deefitials in the qiiotient; and 
therefre 1 And it le ty prone a N nete being a 
bender ul 34 mots plaves 6 eeimals thay be hud by annex. 
1 eyphers. 3 
Tuch anne sſuggeyphetsithte quotient Will be. 4 oo. 
Hutz if this quotient is * ug Farther wan 4% the 
Fupher on os Hh Hari may be keſektet ö For in! 1 kale, by 
Definition III. it docs Hot giightent the valite: 

Cob If any dee üer 14 £4 be Willtiplicl by 16, 
lee 1688; Ke; the produrt will be 1. By any e 
decal paint 1 mafſy Places wary | 6 Fight auh as (cf 
eee an eye 10 unit ane BN FE eenranpt he 

Viet Bf any A8eimal Bumper 14 16; 1994, 1989, &8, Vis ne 
Fen will be had by une hie e BIA (hs lite n 
her of places towards the left Nand: Tus 5g X 198=97:511 
ny 4 II =; 1 24 | 
ON, | 15 if ee there bf many dec 
_ In ine my loan A LILY Wi} lor, a1 waa TW du l- 
e reg the product We operetien may he e 
« falluws; Write the Unt“ place af the multiplier aner that 
e iu the muy lieaid, whoſe place yau would retain in 
the produtt, wy tig the reſt of the fighres in the contrary or. 
der tg that 'which they areproperly placed in; then begin always 
at that figure in the multipli —4 which lands over the Hague 
which you multiply with, and fet down the produkte, fo that 
their right hand figures may ſtand in a line under one another, 

Note, The Krit figure in every line muſt be increaſed with 
What would ariſe (by carrying 1, from 440 15; 0 from 14 1025} 
g from vg to 34, Ke.) from the produkt of the preceding figs 
which are left out of the operation, 


ah anker 6 1 8 EXAMPLE i. 1 
wt debe by 7, ultuply 494-5085 by 0375 
and Jet four — 4 ( WAN and lot — Sela. be or 
be retained in the produtt, tained, 


OPENATLON, OPERATION. 
75.40 094-960, 
1705 D 
| 38450 ' 46007 
1 9 ; 
1 -- 100 
Produkt 626.7983 Product 94.41 


N. B. In the ſecond example, there being fo unit's figure in 


| 


the multiplier, therefore, to render the operation the more pay 


— . — — wa HT — un 


-_ © == =—@ -< -< 


xn > Ge ED lu,  - —. 


== 
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vn ealy to be comprohended, according io the Rule, 1 have 


her in the place of units, 
100, 1, By « Aer procedure, the operations in diviſion 
may be Mortened, The method is thus t. conſider, according tv 
core oing Rule, how many decimal places there ought 10 bv 
iu the dividend; n order to give the defired number of decimals 
in the quotient} alſo, conſider how many figures the, quotient 
with ſuch num of decitaly) will contain, which is done by 
obſerving how mary figures of the dividend wlll be uſed(accord. 
tothe common method) to give the firſt quotient figure; then 
each of the remaining figures of the dividend will give a figure 
wore, Take as many of the left hand figures of the diviſor Into 
the operation, as there are to be figures in the quotient, and 4s 
many figures of the dividend as will give the firſt quotient figure 
and at each diviſion leave vitt wnother figure on the right land 
of the diviſor, always making the laſt remainder the dividend, 
KxANPLE: Let Ggoqa. 8 U be divided by 26.8497 g3 and let 
there be three places of Aeclinals in the quotletit, a 


Orrn Arto. 
Dleſſpr. Mom 
(841.034 


ane, gu. 87 
1017 
9 


U 
7604 
14 
x | 
( 

\ 


Here, In this example, there 4 five places of deelwal: in 
the diviſor, ther bought (according bs the common method! 1s 
he elt 1 9 1 of decimal in the dividend; in order by give 
ines (ectial figures In the quotient j and therefore, 16 the (1: 
vidend there (ſhould be five 4 15 annexed, Alſo, It is evi: 
dent, that 19 give the firſt quotient Rare (by the Whale Meir) 
will take all the glyen figures of the dividend; ani as the Hive 
eyphers will 10 Ave more figures; It is plain that mere will 
be (ix figures in the quotient, Therefore | take only Ns figures 
of the diviſer, with as many of the dividend as will give thi 
Art quotient hg i 

In each dtv. \ leave out another Airs of the diviſtir; hut 
1 00 ity produkt by each quotient gute, as Was taughü in 
mu 


tiplication, 
CHAPTER VI. 
RULE OF PRACTICE 


Practice is & cömpemlipus way of calling up the valle of any 
— les Whether by weight or Hicaſlite, the price bf the integer 
eie gien. : | | 

It is generally formed by taking fuck quot parks of ths 
Ae QUAnHEy; as the price 14 of & pound; ili kee; 

The fyllawing are this Woll wal melhor: . | 

iſt; When the price Js, les than & penny; divide by the all: 
len . of panſih; uy then Wy ie Ant BY 86, and yOu Will 
lig\ dann 11, 1 _ 
Ia Whey the his Is An aliguat part of pþ h\ling, diige 
\ (yeh ute part and the yin i will p Whe wer in 
l U WhI&h; i} abave 96, j 8 Fed weed ini pause, 
pl. Wn the prive 1s penige and Farthings 88 ne an allghnl 
pl Wa ling, divide the en ane y one pigs I 
| a (hi WH and then conf er What part of the Tali mY 
= the yell is and e We quote thereby | and th al 
e e er with the farmer, will be the anſwer inthillings, 
Which 1 0 ru inge paunds as heture 4 vr the prive 
may be frequently ſu div ud, that each por will be ſume aliquot 
— of « ! and then a proper 4 * part of the given 
umber muſt be taken for each, and their (um collected as above, 
Ach. When the price is an even number uf (hillings, without 
— and farthings, multiply the given number by the half 
hereof; doubling the firſt right hand figure of the produtt for 
ſhillings, and thole to the left are pounds, 

th. When the price is any odd number of ſhillings, except g, 
ether multiply thereby and divide by v0, or find the value of 


li 
Þ 


the greateſt even num ory as above; to which add 4 of the 


pen number, for the odd ſhilling. 

6h, When the price is an aliquot part of @ pound, as 104, 
6, 8d, * 4% Ke, divide the given quantity by ſuch aliquot 
part, and the quotient will be the anſwer in pounds, 

7ill, When the price le ſhillings, pence, &e, it muſt be ſo 
divided, that one or more of the foregoing rules muy be applied, 
v ſhall appear moſt convenient; and when it can be done, ali- 
quot parts of parts may be taken. 

din. When the given number is a whole number, with parts 
annexed, find the value of the whole number by the preceding 
C_ to which add a part of the price anſwerable to the 
wen parts, 

gi, When the given quantity, whoſe value is ſought, is of 
leveral 4 0 — the price is of an — ol the 


higheſt denomination, mukipt the piles by the number of iq 
higheſt denomination, or find the value thereof by ſome of the 
foregoing methods j then take the ſame parts of the price (or 
thoſe of the lower denominations, a4 they arg of an unit of the 
higheſt deyomination, anal the ſin of all will be the anſwer, 
toth, When the given quantity ia of ſeveral denominations, 
and the price is that of an unit of ſure lower denumination, 
the higher denomination muſt be reduced to ſuch lower deno« 
minativnyz and then the laſt, or fome preceding method, mult 


be ufed. 
TABLE OF ALIQUOT PARTS, 
Party of a Pound. Parts of a Shilling, 


i, , 6d. is 1 
10 0 is 4 — 
68 == 4 — 
40 — 14 == 
g 1 — 1 
v — arts ut Ent. 
＋ W lh, 
[| — 
11 , 70 M 
[+] 6 — 4 1 2 
0 4 — 7 1 2 
9 = * » — 17 
9 1 — 117 p — a 
1. Whit is the value of Alb. ven et pieces b. 
Wt 44; ee | 97 6 Ox aye 
l, 470 | 7 
[ (| 1 N 7 


iy 16 ela 
| £404 194A: £ 904 An. 
VI. 1 pieces at 94.40.6ach 
15 


Anfë. I 4g iz It | 5% Aul\ver, 
Or this | VII. What comes g876 10 at 
vor rs a 7% 144, each? _ 
$4 \s the 4 of gd eg. 0 6 * 
An, Ps \7 1 N I] is 
Here in dividing by to, there ao 91} 


Is 4 remainder of 44; which are 
* three pen, and make, 11. von 


f bi, 9750 iy 18 e 1 
' | „ at 40 pe 0 
: omg rk ibs ofuf Wir a 
is 4g ; 
4 En auf . | 
Aiil\v; 7 EY 1 
Or this zh . _ Aifver III. 
Ants: Fo c. Whit is the value of q ew: 
; 8941; at 143; ee peb ewt, 
I; WH; 


1g gf 


—= 


| 
Here 4 re malfiety the deinen 
i} ls welle ane Ae peine es 
I. What ts the Valle of 4446 
ah #44; enen 


| 18 & gt 
$0 is = A= 10 i4 4 vl nearly 
p = 91.99 # is uf 141h: 10, dete 
ae 4+ of 7 it ditty 
vzp ff [\ of (ig 
de. „ef dine 
£: 1444.4 A 14 al. 
7 ow X. What is the value ut g tans 
fd e f 41: 419144414. 4ewi, 97,4 6 ., por (94 
14d is 4 of 6d 1141 16 Wei 0, 
1 is4 ut 144 v7 4d Wa 
* 10 


Anſw. I. AA Olwenvt. Hewi, and 4 qr, 
IV. Given 44945 at 64. each / 1 
443% 4377 Lr 
4. Is 1 At, ON 00: at 5s 
4 bt Autw 4. 11 gval, iyr.ofomn 
doe method the 4th, £+ 144.11 g Anſwer, 
CHAPTER VI. 


TARE AND TRETT, &e. 


if, TAU is allowance to the buyer of any commodity for 
the weight of the box, caſk, &, containing the ſame, 

ve, Vu „rie an allowance of 1b. in every 1041b. on ae - 
count of walte, duft, &e, 

gd. CLorv is an allowance of alb, in every g ewt, to make 
the weight hold gut when retailed, ' 


| pb. Gaoss Wicht, the whole weight both of packa 
an 


vads before any of the aforeſaid allowances are dedntted. 
th, SUTTLE WxlGHT is when part of the allowantes are 


dedutied from the grols, 
6th, NEAT WZ uur is that which remains after all the al- 


The 


| lowances are dedutted, 


ARITHMETIC, 


he mr for Wialkitig the fe allowances ate telblved inte the 


five lolo ing valbs | 
f | en Pe ily allowed, 110 the Fane is fy much i 
[he Whole; Wan it rem the gtölst and the temalucher WI 


e the Neat Welght; : | 
II. Fe hw el 0 169 t th Tate iy gi fo eh 
er BOX; £80k; Ke multiply the HUWIDEE 8 eh MAT yy 
ane af i gt Y "0 0 — f Yi Wet em te rost, 
maiſcler w ent Weigh 
il Why all 1 glare, by he ſs at fy meh 


the quatients, 84 the e or he) 411 oh 
an Uo li i 1 h | 


the remain Ii | gat Weight: 
VAT en hath Ts ow Tron ar f the My L 
300% of that welght which pwr alter the Tare 1s de- 

utted) by v6; ſubtratt the quotient From the ſubtle, and the 
remainder is the Neat. 

V. When Tare, Trett, and Cloff are allowed, dedukt the 
Tare ad Trett as above diretted, and divide the Suitle by 168} 
then ſubtraR the quotient from the Suttle, and the remainder 
will be the Neat Weight, 


XAMPLK 8, 
I, Let the Groſs be a8 cwt. © drs, 181b, and the Tare 4 ewt. 
1 qr. lb. 8 os. required the Neat Weight ? 
ere, 1 ewt. 1 gr. 81 lb. 8 os. ſubtratied from the Groſs, 
leaves a7 ct. © qr. 84 Ib. G oz. the Neat . required. 
II. What is the Neat Weight of 7 hogſheads of tobacco, each 
weighing 5 ewt. 8 qr, a1 lb. Groſs, and the Tare 98 lb. per 
ea 


ho 

ere, g ewt. 8 gts. 8 u lb. multiplied by 7, gives g9 ewt, gqrs. 
7 1b. the whole Gh and g8 lb. — * „ mu delle 57. 
gives 6 ewt. o qr. 14 lb. the whole Tare, which ſubtratted from 

e Groſs, leaves gg ewt. aqrs. 81 lb. the Neat Weight required, 

III. Let the Grols be 16 ewt. a qu. 14 Ib. and the Tare 16 lb. 
per cwt, what is the Neat Weight? | 

Here, 16 lb. is 4 of acwt, Wherefore, divide the Groſs by 7 
andthequotient, 4 ewt. 1 qr, 14 lb. is the Tare, which ſubtraied 
from the Groſs, leaves 14 cwt. 1 qr. the Neat Weight. 

IV. Suppoſe the Grofs Weight to be 154 cwt. 2 qrs. 8b, 
and the Tare 182 lb. per cwt. what is the Neat Weight, allow- 
ing alſo for Trett ? | 
Orz RATIO. 

2 qrs. is 4] 12 lb. 


8 lb. is 3 of qrs. 1 6 oz. 


ef Sent, nice the graf welght by the 8116181 parts BY & WI: 
h In the Rule at ache; e i | 
1 * 


Cwt. 
16 Ib. is 154 


4iozof164] 22 qrs, r 
SubtraQt 1 2 4 Tare of à qrs. 81b. 6 132 
16 2 lb. 


6 134 0z, Tare of 2 qrs. 8 lb. 
16 2 6 134 whole Tare. 


Ct. qrs. Ib. oz. 
Groſs 154 2 8 © 
Tars 16 2 6 134 Subtraft 
26)138 0 1 25 Suttle 
1 6 71 nearly Trett 


5 
Anſw. 132 2 24 101 Neat Weight, 


V. What is the Neat Weight of two hogſheads of tobacco, 
each weighing 5 cwt. 3 qrs, 20 Ib. Groſs, the Tare being 7 lb. 
per cwt. and the Trett and Cloff as uſual ? 
| OPERATION, 

Ct. qrs. Ib. 


15 3 20 
v 

31 8 12 groſs. 

ylb is 4 1 3 27 tare, 
' 86)2g 3 13 


1 © 164 nearly, trett 


16828 2 244 ſuttle, 
o © 19 cloff,. 
Anſw. 23 a 31 Neat Weight, 
N. B. In ſome commodities a lb. in 100 lb. is allowed for 
cloff, in which caſe, inſtead of dividing the Suttle by 168, it 
muſt. be divided by zo only, and the quotient will be the Cloff 
to be ſubtracted as before. 
Note alſo, that in calculating oil, if the Neat Weight be 
reduced into half pounds, and divided by 13, the quotient will 
be the neat gallons, becauſe 71 lb. are allowed to the gallon, 


CHAPTER VIII. 
SINGLE RULE OF THREE. 


iſt, This Rule takes its name from having always, in the queſ- 
tions to which it telates, three terms given to find a fourth, 
which ſhall have the ſame —. to one of the given terms 
as ſubſiſts between the other two; it is therefore ſometimes 
called the Rule of Proportion; and, becauſe of its excellence 
and uſe, it is alſo named the Golden Rule. 

ad. Before the operation is begun, the given terms muſt be 
arranged in one line, with two points between the iſt and ad, and 


7 * 


Four poſnts between the gd and at. Thu, i 
the a of 151 thi a 1.06 1% 
is the fürth HAWDer or auſwet; ent rl Ma, 
Wt {vt IYER) It bh e ot Alter! 1 With, With 
Wo þ 18 denen en, als, bale | wit 
1 I range Tet | * 
Py i 15 whis ee that ths (64 * iy 
rut of the ug! 914 resse, 14 by be Made en WH; 
U generally prevede pp. phe 57 ve f the geen be 
url | 455 „ue HOW mau j 
170 0 


a WW vg 
mt ers 1 — k . Bf e 28 


5 \ ot * is ar anſwer hears ſugh 
en the 4 ant! 
A ter ter bob pens 
whis | iy the gulp when there is the ſums affettion between thy 
gd aid 4 ay there iy py bs the 4 1 
ad term is either groater or loſs than the firſt} and it ({neceſſy 
that the 60 be in like manner either N ur leſs than the [ 
th, When the 4th term bear tus Froportion to tlie ＋ 
the 4ſt dues to the ad, the queſtion le Taid to be Inverſe; the 
affeftion between the gd and qth being, under ſuch elrcumiſtancy 
of a contrary nature to the affettion between the 1ſt and 30 
This happens when the ad term is either greater or leſs than the 
firſt; and it is neceſſary, that the fourth be in the former calg 
leſs, and in the latter, greater than the ql. 

Huvin by theſe inſtruftions tated the queſtion, and dif, 
covered from its nature whether the ſame he dirett or inverly 
then to perform the operation, obſerve the following rules, * 

I, Reduce the 1ſt and ad terms to one and the ſame denomi. 
nation, if they are not ſo already ; and the 7 term to the lowelk 
denomination, if it be a number of ſeveral denominationg, 

II. If the queſtion, be direct, multiply the ad and gd termy 
together, and divide the produtt by the firſt, and the quotient 
will be the anſwer in the ſame denomination with ihe 3d term, 
after its deduttion, if any was made, 

III. It the queſtion be inverſe, multiply the 1ſt and gd terms 
together, and divide the produtt by the ad, and the quotient 
will be the anſwer, as before. | 

N. B. Sometimes when the gd term is of ſeveral denomina. 
tions, it will be unneceſſary to reduce it to the loweſt, viz, when 
the 1ſt and ad terms are ſuch, that the Multiplication and Di. 
viſion may be eaſily performed without it. 

Note alſo, when the given terms ate fractions, the reciprocal 
of the firſt and ſecond term, according as the queſtion is Piret 
or Inverſe, may be taken in lieu of ſuch term, and then the 
anſwer will be had by multiplying all the terms together, 

EXAMPLE I. If 5oxen * 108. what, will 21 oxen coſt 
at that rate? X 


Wl; vis, when the 


oxen. oxen, I. a b. 
As 63 1 41 :: 55 10 (: the Anſwer) 
20 


1110 ſhillings. 
' 
223310 produtt of ad and gd terms, 
8[o) 466|2 anſwer in ſhillings. 
{+ 233 28. anſwer in pounds. 


EXPLANATION. The demand of the queſtion in the above 
example, is the value of 21 oxen? therefore, by Definition gd, 
21 oxen muſt be the ſecond term; then as (by the ſaid Definition) 
the firſt term muſt be of the ſame kind or nature with the ſecond, 
it is plain that g oxen muſt be the firſtterm; and the other num- 
ber, namely gl. 108. which is of the ſame nature with the an- 
(wer, muſt be the third term; wherefore I write them down in 
order as above, and the proper reading thereof in that order is, 
as 5 is to 1, ſois 351. 108, he price of g) to the anſwer 07 the 
price of 21.) Then, to determine whether the queſtion be Dirett 
or Inverſe, I obſerve, that the ſecond term is greater than the 
firſt, and the anſwer muſt be greater than the third, in the ſame 
proportion, and therefore(byDefinitiongth)the queſtion is dirctt, 

hen, according to Rule I. I reduce the third term intv 
ſhillings; alſo I multiply the ſame by the ſecond term, and di- 
vide the produtt by the firſt, and the quotient is the anſwer in 
ſhillings, according to Rule III. which, being divided by 20, 
gives the anſwer in pounds. T's 

Scnoriun 1. In order to abbreviate the operations, it will 
be convenient to conneR the two terms, which are to be multi- 
plied together with the ſign of multiplication between them, 
and to write the diviſor under them in manner of a fraction, 
which will be a fractional expreſſion for the anſwer, to be re- 
duced into its loweſt terms by Prob, II. of Fraftions. 
ScxoL. II. Sometimes alfo the operation may be ſhortened 
thus: obſerve how often that term which is the diviſar 1s con- 
tained in one of the other terms (noting the Remainder) an 
multiply the remaining term by the quotient, and take partsfor 
the remainder, to be added to the produtt. 

School. III. When the diviſor isa compoſite number, and one 


f the ether terms ix leſs than the diviſor, but no aliquot part 
br e othe ix lels — Ko if: 


cn =o = 0. 


- ww 


2 


ARITHME TIC. 


| What aliquot part of the divifit enlmes Heafeſt 
ee Aa 400 4 i tetmalnſug term by the ume 
depgtlH UI ꝓ 2 Wil Ive the valle, anſWerlng 
* M * 1 * 0 hr ie ov hs A. 
5 4k 4 . b yt bees UF YE 
Nee add 18 fame; s the ale half be, and it vill 
105 15 f this kind will often prove extremely uf ful 
e | Rave nah bee beep 100 py joy i of MINT 
ae Wenn |s MAY; by Behuliumh f. (after the 
wyftivn) be wetten, 1 = anfwer in hillings, and 


Ae op 212938 a= anfiver in ponders 11:18 of 419m 


is 
ok of ul an; 
1 by fullawing the ſerand Rchallum, | abſurve an ly 
nia 1. mor I al, but that there is a remainder of 1, 
MThorsforo A $5), 106, by 1 and it gives aal, to which 


J add the ih part of $51, tos. Vis 111, 40. — t is the 
din part of 55 the ſum is 39h 2s. as before, 
Note, In following this methud, when the remainder is large 


will be better 0 take the quote t more, and ſo deduct initea 
of adding» a proportlonable ſhare, anſwerable to the parts in 


LN 
112 in the foregoing example, if the ſecond term had been 
then the neareſt quote, by the tirſt term, would have been g 
hut producing an exceſs of 1. Therefore, in that caſe l 
aal have — the 551. 168, by s, and deducted a fifth 
rt from the product, in order to obtain the anſwer, 

Examris II. Suppoſe a ſhip ſails 24 leagues in 12 hours, 
for half a natural day} how many leagues will ſhe fail in a 
week, at the ſame rate 

Hours, Week. Leag, 

Here the flat ing will be thus: As 12 1 1 3 1 24(: theanſwer,) 

But as in 1 week there are 14 half days, therefore, when the 
frſt and ſecond terms are reduced to the ſame denomination, 
the proportion will be, As 1 2 14 3 3 24 : Anſwer, 

And _ == 336 leagues, the diſtance ſought, 

ExamPLE III. If g yards of cambric colt fl. 128, what will 
72 yards colt at that rate? 


Yds. yds. 
As 9 : 72 1: Fl. 128, (Anſwer.) 


Therefore the anſwer S l. 128. X8==441. 168. 


ExaurTE IV. If 8 men can finiſh a piece of work in 15 
days, what number of men will be required to perform the 
ſame in 24 days? 

Days, Days, Men. 
As 15 : 24 8 Anſwer, 

Here the proportion is Inverſe, becauſe the ſecond term is 
ou than the firſt ; and the anſwer mult be leſs than the third ; 
or it is not neceſſary to have ſo many men to do a piece of work, 
if 24 days be allowed, as would be employed, provided 15 days 
only were allowed. 
3x15 === 5, the number of men required, 


Therefore, | 
ExamPLE V. If 56 yards of ſhalloon, of 3-quarters wide, 
are ncceſſary for the linings of 10 ſuits of cloaths, how many 
yards of ſhalloon, of 5-quarters wide, would it take to line 


tem? 


0. Yards. 
"*d. 1 5 11 8 (Anſwer.) 


Here the queſtion is alſo Inverſe ; therefore, N 5656.6 
I 5 


=33-6 yards=33-4 yards the Anſwer: . x. 11 


=33}, as before. 

ExAurTE VI. If & of a ſhip coſt 2741. 128, 6d, what will 
x: thereof be worth! 

As N os 1 274. 128. 6d, : Anſwer, 

Therefore, Y X ts X 2741. 128. arne og 
9X5 | T6608 —_— 7. 
2 (or ——=}) X 2741. 128. 6d. 5 
il. 158, Sd. X 5 == 2281, 178. 1d. the Anſwer, 

Or, the two fractions reduced to the leaſt common denomi- 
nator are Ir and i and rejecting the denominators, as common 
to both multiplier and diviſor, the proportion will ſtand thus, 
As 6 1 f 11 2741, 128. od.: (Anſwer.) And 2741, 128. 6d, 
X 5==13731. 28. 6d. which, divided by 6, gives 2281, 178. 1d. 
the ſame as before, 


Examets VII. If 6o gallons of water, in 35 minutes time, 
be conveyed through a pipe into a ciſtern which holds 200 gal- 
lons, and if, by a cock in the ciſtern, there runs out 45 gallons 
in the ſame time, how long will the ciſtern be in filling, pro- 
vided the cocks keep running at the above rates? 

Here it is evident, that, at the end of 35 minutes, there will 


be 15 gallons in the ciſtern, and that it will keep filling at the 
lame rate, | 


Hes! 1 2 29 Mis. (Anf 
nee, A$ 1 3 200 1! 9 wer. 
No, 26, Wor I, 1 


— 


Thetefofe K 2K. == 14%9 = 466, minutes: 


13 
or 4 Hours; 46 Findest gn bee ne Uhe A Wer: 
Aae vill f + wren eta 14: 69: het i8 the 
pries of 46 * Ui What fate! 
Ai 54 i 48 1! gitl: 4% 6d; +; (the Anfwer:) 
PRAAFION: 
£110 8 | 


125 


. 153 5 © Anſwer, 
19 5 | lh the A nd it gives the price of 18, 


| | N abtain the price af the 
fans Ing F divide this by g, W's A iy the 4 part ut 1%. 
1 um vf theſe is 1541, 58. the Anſwer fought, 

er . — * b given to illultrate this Rule, but a 
dus attention ia what has been delivered, will afford (ulficiont 


IniIruRtion for every caſe, and in a mare conciſe and methadical 
methud than has dun given by other writers, 
HAPTER IX 


DOUBLE RULE OF THREE. . 

The Double Rule of Three, by ſome called the Rule of Five, 
is when five terms are ven to lind a flxth. 

The belt method of ſolving queltions of this kind, is to make 
two (latings in the (ingle rule] but to ſuſpend the operation till 
it is diſcovered, from the nature of the queltion, which of the 
terms Will be multipliers, and which of them diviſors, 

Then the three terms which are multipliers may be connected 
by ſigns of multiplication between them, and the two terms 
which are diviſors may be connected in like manner, and written 
under the other with a line between them, in form of a fraction, 
tu be reduced to its lea(t terms, as has been ſhewn in the lingle 
rule, And in general all the contractions, which have been in- 
truduced there, may be occaſionally uſed here, 

ExameLs l. It the carriage of 100lb, weight for 30 miles 
2 : (hillings, what will the carriage of goolb, col tor 200 
miles 

As 100lb. : goolb, : 28. : (1ſt Anſwer.) 

As 30 m.: 200m. : : 1ſt Anſwer; (Anſwer required.) 

Then $2X22X 202 DQ _. 222. 665 5 11. 6s. 

100Xgo 7 
8d. = the Anſwer. 

ExPLANATION, Here I ſay by the ſingle rule, as 100lb. is 
to 5oolb. ſo is 2s. the value of the carriage of toolb. for 30 
miles, to the value of 5oolb. for 30 miles. 

Then, as 30 miles is to 200 miles, ſo is the firſt anſwer (or 
— value of 5oolb. for 20 miles) to the value of 5oolb. for 200 
miles, 


The firſt anſwer by the ſingle rule =©2= : and the ſecond 
Anſwer therefore== NN 200 302 S 


100 — 000 90 
above. 

Or, ſince, from the nature of the queſtion, both the ſtatings 
are direct, therefore the firit terms of each are diviſors, and the 
reſt multipliers; and hence the procedure is evident. 

This mode is valtly ſuperior to that of working out the firſt 
ſtating by itſelf, not only becauſe there will be frequently a re- 
mainder inthe firit opc ration, which, if negleQed in the ſecond, 
will ſometimes produce a material error in the required anſwer, 
or, if retained, will make the work very troubleſome and tedious, 
but, becauſe conliderable advantages will often occur in this 
way, Which cannot poll/bly happen in the other, 

Earn II. It 68 men can build a wall in 27 days, when 
the day is 9 hours long, in how many days will 54 men build 
the ſame when the day is 17 hours long? 


Men, Men, Days, 
As 68 : 54 1 27 : (tit Anſwer.) 
Hours 


911 17˙5 : 1ſt Anſwer (to true Anſwer.) 

Then 22 = 2X92 x 9==18days, the Anſwer. 
54K 17 25 , a 

Here both the ſlatings are inverſe; for, in the firſt ſtating it 


is evident, that 54 men mult require a longer time for the doing 


of a piece of work than is necellary in caſe 68 men are em- 
ployed; and therefore the fourth term, or anſwer, muſt be 

reuter than the third, and of courſe will not have the ſame at- 
teQion to it as the ſecond has to the firſt. 

In the ſecond example it is plain, that when the day is 17 
hours long, a piece of work will be done in fewer days, than 
when the day is only 9 hours long; and therefore the fourth 
term, or the required anſwer, muſt be leſs than the third term; 
or the time that 54 men can do a piece of work in, when the 
day is 9 hours long, ſuppoſed to be obtained by the firſt ſtating, 
Wherefore, this itating is alſo inverſe; and therefore 54 and 
17 are the diviſors, and the reſt multipliers. | 

This quettion is called à queſtion of the Double Rule of 
Three Inverſe. Sometimes one ({tating will be direct, and t 
other inverſe, and ſuch queitions are alſo deemed inverſe; where- 
fore, ſince there is ſuch a difference in queltions of this kind, 
this mode of ſolution, which diſcoyers at once what ſtatings are 

* 4H dire, 


* 
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direct, and which are inverſe, muſt be infinitely preferable to 
that ambiguous way (uſed by many authors) of placing all the 
tive terms in one line, after a certain order; and then giving 
rules for operation, according as the queſlion is conceived to 
belong to the direct or inverſe rule; without conſidering whe- 
ther an inverſe queſtion involves two indirect ſtatings, or only one. 

ExameLs III. If 24 ſtudents ſpend 64 pounds in 16 months, 
what ſum of money will ſerve 9 ſtudents 8 months? 


Stu. Stu. I. 
: : 64 : (1ſt Anſwer.) 


M. . 
As 16: 8 :: 1ſt Anſwer: (required Anſwer.) 


Then TEASES = 24 —=1; X4=12l. the Anſwer, 
2 . 
SCHOL, Sometimes quellions will occur wherein 3 or moreſtat- 


ings are neceſſary, but the ſame method may be - to all, 
—— IV. If the carriage of 150 feet of wood, that 
weighs three ſtone per foot, comes to 3l. for 40 miles, how 
—. will the carriage of 54 feet of free ſtone, that weighs 
eight ſtone 2 * to for 25 miles? 
eet Fee d 


As 150: 54 : 3 (1ſt Anſwer,) 
Stone Stone 

As 3 :: 8 : 1ſt Anſwer, : (ad Anſwer,) 
Miles Miles : 

As 40: 25 :: 2d Anſwer, : (required Anſwer.) 


Then S1X3X®X25 54 + — 141. il. 26s. the 


| 150X 3X 40 = bxs 
Anſwer ſought. - 
Here all the ſtatings are direct, as is evident on inſpection, 


— therefore 150, 3, and 40, are the diviſors, and the feſt mul- 
tipliers. 

"bens L. Sometimes the given numbers will be ſuch as cannot 
be reduced at once to an anſwer, by this method of 3 
them in a fractional manner; but it will, nevertheleſs, be con- 
venient to expreſs them ſo at firſt, as they will be a guide to the 
future operation, and in moſt caſes ſome advantages may be de- 
rived from it, 

N. B. It is in this, as in the ſingle rule, commonly neceſſary 
to reduce the 1ſt and 2d terms of each ſtating to one and the 
ſame denomination; and the third term (unleſs the reſt of the 
numbers are ſuch, that the operation may be performed without 
that trouble) mult be reduced to the loweſt denomination men- 


tioned in it. 
CHAPTER X. 

SECT. I. INVOLUTION axp EVOLUTION. 
DrINITtox I. If a number be multiplied certain times 
into itſelf, the reſult is called a Power of that number. 

When a number is multiplied into itſelf once, the reſult is 
called the 2d Power; when twice, the 3d Power; thrice, the 
4th Power; and ſo on; the number itſelf being always deemed 
the 1ſt Power, though uſually named the Root. 

The 2d Power is alſo callcd the Square; the 3d, the Cube; 
the 4th, the Biquadrate; the 5th, the Sur-ſolid; the 6th, the 
Square Cube, &c. of any number. 

Corol, Hence, if it be required to find any Power of a 

iven number, it is done by multiplying the ſame as often into 
itſelf as is denoted by the number of the Power, leſs 1. 

Thus, the 3d Power of 16 == 16 X16 Xx 164096; the 
4th Power therzof==16 X 16 16 X 16 =65,536; and fo for 
any Power of any other number. 

DeriniTion II. The raiſing of a given number to any re- 
quired Power, is called Involution; but if a certain Power of 
any number be given, and it be required to determine the 1ſt 
Power thereof, or the number or root from which the ſame was 
raiſed, then the art of performing this buſineſs is called Evolu- 
tion, or the Extraction of Roots; and on this I ſhall ſolcly inſiſt 
through the following part of this Article. 

Note. The Root of the ad Power is called the Square Root; 
of the 3d Power, the Cube Root; of the 4th Power, the Biqua- 
drate Root, &c. 


TABLE OF POWERS. 
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| complete, Then there will be as many figures in the 


annex to the root, and to the 


SECT. II. TO EXTRACT THE SQUARE. 

Ruts I. Diſtinguiſh the given GR N 
hgures each, by putting a point over the place of units, -. 
over the place of hundreds, another over the place of tens of 
thouſands, &c. Alſo, if there aredecimals, by placing a 10 
alſo over the hundredths place, another dver the ten thouſand), 
place, &c. annexing acypher, if requiſite, to make the perils 
there are periods; and the periods of decimals denote 2 
ber of decimals in the 1 — 

IT. Find by the Table a ſquare number, either equal to, 9. 
the next leſs, than the firſt period to the left hand, and put the 
root of it tothe right hand of the — number, in manner of ; 
quotient, and it will be the firſt hgure of the root required, 

III. Subtract the ſquare number, found as above, from the 
firſt period, and tothe remainder bring down the next period fa; 
a reſolvend or dividend; and, on the left thereof, write th, 
double of the quotient figure for a diviſor ; and ſee how oft it is 
contained in the reſolvend (excluding the laſt figure.) 

IV. Annex the anſwer to the quotient figure, and alſo tothe 
diviſor, multiplying the ſame, thus 5 — by this la(t quo. 
tient figure, and ſubtraQting the product from the wholercſolycny 

V. Then to the remainder bring down the next period, for 
a new re ſolvend; double the whole quotient for a diviſor, an- 
nexing thereto the next figure of the root; and thus proceed unio 
the end; obſerving, that if at any time the product of the lat 
quotient figure, and the augmented diviſor, be greater than the 
reſolvend, a leſs figure mult be taken in lieu thereof, and placed 
in the quotient, | 

Note. If, after all the figures in the dividend have been brought 
into the operation, there thould ſtill be a remainder, and it is 
required that the anſwer ſhould be had to a greater degree of 
accuracy, then annex a pair of cyphers to the remainder, and 
proceed to find another figure, (which will be a decimal ;) do the 
ſame to the next remainder, and ſo on, till there are as many 
decimal figures in the root as is requiſite, 

Note, alſo, That when half the deſired number of figures 


are had in the root, the reſt _ be found by dividing by the 
e 


double of the root (according to the ſhort method of leaving out 
a figure in the diviſor each time) without being at the trouble 
of — new diviſors, or annexing to the remainders any 
more periods of figures. And it is further obſervable, that in- 


ſtead of doubling the root each time for a diviſor, the laſt quo- 


tient figure may all along he added to the former diviſor, 
EXAMPLE I. ExamPLE II. 


What is the ſquare root of ] What is the ſquare root of 10? 
327286.9681 ? OPERATION. 
_ . OPERATION, 10.000000{ 3.16227 
Root. 1 
327286.9681 (572.09 97 : 
25 17 6r 
107\772 626\ 3900 
2 93255 
11422386 0320144000 
2) 2284 ; 1264. 
114409) 1029681 176 
1029681 127 
eee 49 
44 


— 


| 5 

Here, in the firſt example, I point off the given-number int» 
pairs, both ways from the unit figure (6.) Then I find that the 
greateſt ſquare number under 32 is 25, which I place under 32, 
and the root 5 in the quotient, doubling the ſame for a diviſor, 
Then bring the next period (27) down for a dividend, and per- 
ceive that * next quotient _ will be 7, which I therefore 

iviſor, placing the product of the 
whole diviſor by 7 under the dividend, ſubtracting it therefrom, 
and bringing down the next period. Then I add the laſt quotient 
figure to the former diviſor, (or, which is the ſame, double the 
whole quotient,)-and it becomes 114. I obſerve that the next 
figure in the root will be 2, which I annex to the diviſor, and 
to the quotient; and thus I proceed to the end, and find the root 
to be 572.09, 

The ſecond example is wrought in like manner, only there, 
after three figures are had, I divide by the double of the quote; 
and, as I do not include the laſt root hgure, I cut off one figure 
from the laſt period brought down, and ſo, with very little trou. 
ble, I obtain three more figures. If, in the laſt diviſor, I had 
included the quotient figure, I ſhould then have got ſour ſigures 
more in the root. 

Scnor., The ſquare root of a vulgar fraction is ſound by ex- 
tracting the ſquare root of the numerator for a new numerator, 
and the ſquare root of the denominator for a new denominator. 
Thus the ſquare root of . "Lhe truth of this is evident, 
for 3 ſquaredz=3 X3==$; or; if it is deſired that either the 
numerator or denominator of the root ſhall be the ſame as that 
of the given fraction, then multiply the numerator and deno- 
minator together, and extract the Iquare root of the p luct, 


which will be the reſpective denominator or numerator A 


. 


required root, G 


* 


55 


AE At @o@a= AS... AS... Rear fa... 


in the former example, if it is required that the nume- 

= * ſhould be the ſame as that of the given fraction, 
pamelys 4: 8 6, the ſquare root of which is 6; and ? is 
er ied: br, if i is required to have the ſame de- 
= inater, then g is the root required. The truth of this pro- 
Needing is evident; ſor 2, and g, are each==}, the former 


_— 

root: or, it may be proved thus; TY. and therefore the 

ſquare root of Het 0 courſe == ſquare root of ?. = 
Alſo, t and thereſore the ſquare root of 


t of | 
| — the __ root of the numerator is equal 


to the given numerator ; and in —— the ſquare root of the 
tor is equal to the given denominator, 
r will ſave the extraction of one of 
the terms of the given fraction. However, in eneral, it will 
de better to reduce the given fraction to a decimal, and then ex- 


und its root. 


SECT, III. TO EXTRACT THE CUBE ROOT OF 
A GIVEN NUMBER, | 


Rorx I. Point off the given 8 into period of 3 figures 

h placing a point over the unit's figure, and one upon every 

12 bath £ the right and left thereof, if there are decimal 
res in the given number, ; 

II. Find the greateſt cube contained in the firſt period, and 
ſubtract it —— the root in the quotient, and an- 
nexing the next period to the remainder for a reſolvend. 

III. Divide the ſaid re ſolvend (excepting the two laſt figures 
of the period annexed) by three times the ſquare of the quoti.nt 
fgure, which will generally give the next figure of the root, 
though ſometimes, in this firſt inſtance, it will prove too big. 

IV. Having placed the figure in the quotient, multiply the 
ſame by thrice the figure of the root, and write the product un- 
der the diviſor before uſed ; in ſuch order, that the ten's place 
thereof may ſtand under the unit's place of the other: alſo ſquare 
the laſt hgure, and place this under the product, ſo that the ten's 
place (if any) may ſtand under the unit's place of the product; 
ſo will the — 
more correct diviſor. 


V. Divide the whole of the above reſolvend by this diviſor, 


and to the remainder bring down the next 22 

VI. Divide this (leaving out the two laſt figures as before) 
by 3 times the ſquare of the root, already found, and place the 
hgure in the quotient, adding to ſuch diviſor, the product of 
thrice the laſt mentioned root, by this hgure, together with the 
ſquare of the ſaid figure; but placed in the ſame order as is 
deſcribed as above, for finding the laſt correct diviſor; then the 
ſum will be another correct diviſor. 

VII. Divide the laſt reſolvend by this diviſor, and to the re- 
mainder bring down the next — proceeding to ind another 
hgure of the root, and a correct diviſor as before, and ſo on to 
the end; when, if there be ſtill a remainder; and more exact- 
nels be required, annex to the remainder three cyphers, and re- 
Peat it till as many decimal hgures are obtained as is requiſite, 

ExAmPLe. What is the cube root of 67507. 82424 


OrtrATION. 
Root 
67507824240(40.717 | 
4 


3X4*==48) 3 50) Reſolvend 
3X40 = e 3507824 Reſolvend 


Nh = 496947 88081240 Reſolvend 
—_— ZW) 40 6911 


Diviſor 4970691 14 3 
3K 712 49719133 ) 35974329000 Reſolvend 


7X3X4071'= 5491 0937081 
7'= 49 HS : 
Diviſor 4972767259 4164958187 Remainder. 


Here, by annexing more cyphers, and continuing the opera- 
tion, the anſwer may be had to any degree of- accuracy, But 
when a few figures are got, as many more may be had true in 
the root without changing the diviſorz and there need not to be 
more figures taken in the diviſor, than there are figures already 
in the root ; and a figure may be cut off each time, as has been 
before taught, which renders the work exceeding ſhort. 

Thus, in the above example, having the lalt reſolvend 
8974329000, the diviſor 497276 259, and 40.7 t the root, 
there may be cut off from the diviſor and dividend, ſix figures 
ach, and four more figures will be had correct in the root, 
vith very little trouble; as follow, 


the three rows in the order they ſtand, bea | 
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Diviſor Reſolvend 
49721767259)38974 329000)7817 


% 2 
The 4 figures obtained as above, being annexed to 40.71, 
make the root 40,717817, true to 8 hgures, andthe laſt 4 being 
odtained with great tacility, 
N. B. If the brlt 4 figures of thrice the ſquare of the root 


had been uſed for the diviſor, it would have been ſufficient ; at 


lealt, it would give three more places correct, and not have dif- 

fercd from the truth above t in the fourth figure. 

SECT, IV. A GENERAL METHOD OF EXTRACT- 
ING THE ROOTS OF ALL POWERS. 

Ruts I. Prepare tho given number for extraQion, by point- 
ing it of from the unit's place into periods; each of which muſt 
contain as many figures as is denotcd by the number, expreiling 
the name of the power, | 

II. Find the firſt figure of the root by trial, take the diffe- 
rence between the power thereof, from the given number, and 
to the remainder bring down the firlt figure belonging to the next 
period for a dividend, g 

III. Involve the root to the next inferior. power to that which 
is given, and multiply it by the number, denoting the given 
power ſor a diviſor. 

IV. Find how many times the diviſor may be had in the di- 
vidend, and the quotient will be another hgure to be added or 
ſubtracted to the root, according as the former was leſs or greater 
than the truth, 

V. Involve the whole root to the given power; take the dif- 
ference between it and the given number, and annex thereto the 
brit figure of the next period for a new dividend; finding a di- 
viſor as before, and proceeding thus till the operation is finiſhed, 

N. B. When a few figures are had in the root, the next di- 
viſor will give near as many more, without the trouble of re- 
ne wing the operation. 

EXAMPLE. What is the biquadrate root of 199875173376? 


OPERATION, 
19987173376 . Root too great 
42586... 2. leſs, quote 


Diff. 5612826624 Root (till too great 
Diviſ.==4X 4*=256)56rDivid.(2.quo\ —3. 93 leſs, quote. 


» o© -+ 376.07 Root. 
19987 173376 Given number 
38+=2085136 ... 


—— ——— 


BY Diff. 864186624 | 
Diviſ.=4x 38%*=21 91968804 186 dividend (3.93 quote. 


204 
198 
5 
1 


Here the aſſumed root being more than juſt, the quotient figure 
(2) is to be ſubtracted. Alſo I find by involution that 380 is too 
great, and therefore the next quotient figures are alſo to be ſub- 
tracted; 


I venture to take 3 figures the next operation, which being 


ſubtracted from the former, leaves 376.07 for the root; therefore 


I doubt not bat 376. is either the true root or very near it; and 


on involving the ſame I find it to be the root required. So 
only two ſhort operations, the root of the fourth power is had 

true to four figures, erring only in the fifth. 
N. B. The biquadrate root may be found by firſt extracting 
the ſquare root, and then the ſquare root of that root; the ſquare 
cube root may be found by extracting the ſquare, and then the 
cube root; the root of the Sth power may be reſolved in 3 ſquare 

roots; that of the gth power into two cubes, &c a 
Note alſo, Any root of a vulgar fraction is had by extracting 
the root of both numerator and denominator. But it is better 

to throw it into a decimal, and then extract it, 
OD WHEREBY THE ROOTS OF 

RAL METHO 

AO WERS MAY BE READILY APPROXIMATED. 


Rutz. Find the neareſt root of the firſt period (whether the 


ſame be greater than the truth or leſs) and multiply the power 
thereof 11 number denoting the name of the next higher 


power ; alſo multiply the given number by the number denoting 


the name of the next inferior power, and add theſe two products 
together, Then as this ſum is to the difference between ihe 
given number and the power of the ſaid root (cyphers being 
annexed to fill up the vacant periods) ſo is twice the root to the 
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correction, which mult be added to the root, if the root was leſs 
than juſl, but ſubtracted if greater, 

N. B. In all odd powers,-as the next greater and next leſs 
are denoted by even numbers, the given number and the power 
of the root may be multiplied by only half thoſe numbers, or, 
which is the ſame, the power of the root muſt be multiplied by 
the greater half of the number denoting the name of the power; 
and the given number by the leſs half thereof; and then, inſtead 
of twice the root, the root only muſt be taken for the 3d term. 

| The firſt term of the proportion for the cube root will there- 
fore be twice the cube of the aſſumed root, added to the given 
number; for the ſur-ſolid root, it will be thrice the 5th power 
of the aſſumed root, more twice the given number; for the root 
of the 7th power, it will be four times the 7th power of the 
_—_ root added to thrice the given number, and ſo on. 

XAMPLE. Let it be required as before, to extract the cube 

root of — — Here 4 is the neareſt root of the firlt 
period, which, as the root will conſiſt of 2 figures of whole 
numbers, muſt be called 40, and the operation will ſtand thus; 
The given number 67507. 82424 Given numb. 67507.82424 
Thrice neareſt cube 12800 Suppoſed cube 64000. 


Sum) 195507.82424 Difference 350782424 
As 195507.82424 : 3507.82424 :: 40: (Correction) 
AI. d - 
1955]07.82&c. )140312.96960(.7177 nearly 
Ry | 13685 % 


151 YſtRoot 40. 
137 Correction 7177 
14 Anſwer 40.7177 


Note, Here the anſwer at the firſt operation errs only 1 in the 
ſixth figure, and if the operation be repeated it will give the an- 
wer true to 17 or 18 places. Note alſo, the firſt operation will 
in any caſe give 3 ot 4 true figures, and the next operation will 
treble the number. 


THE IN 1 THE FOREGOING 


Let the number denoting the power to be extracted be u, and 
the given number a; or, which is the ſame, let the 2 th root of a 
n 


be required. Alſo put x =the true root, and let i be a ſuppoſed 

root taken nearto x (the nearer the better ;) v, being the exceſs 

or defect, ſo will r+v==z, Then r+9%=a; and by the bi- 
—1 


nominal theorem rA Y = Turi. 2 2 992 + f 


&c. which terms for an approximation are ſufficient. Then 


Turin. 


1 —1 
2 


PF —2vy Xv==a—r", and 


2—7 


, but is alſo an approxi- 
Turin. — pay _ " 
mate ofv, therefore v — ——— 2 
. Turin. * X = 
e ee "no hi 393382 _ 
n—1 1 


.. 1 A 
Tar. Tara 
. I. „. „i. 4. a 

2 


ar, which reſolved into a proportion, 
+1. rf Fn. a 


— — 


we have, As AI. „1. a: amt: : 27: v, the correc- 
tion to be added to or ſubtracted from r, according as ris taken 
leſs or greater than x, which proportion in odd powers may be 
reduced, as has been before ſhewn. 

If a Theorem is wanted, that ſhall give x at once, then r + | 


+2ar 7 27 
—_— — — — 
n 1. 4 —1. 4 


„ „ Re a AK 
n—1,r rr and hence as 


= x = (in either caſe) 


„r. * ＋ n—1.0 nt r"4n—1a 
Ir" bn. : ———— 227 3X. | 


In words thus, aſſume a number, near to the root, whether 
greater or leſs than the ſame; then to the number denoting the 
power to be extracted, add 1, and multiply the ſum by the 
power of the aſſumed root; alſo from thenumber, denoting the 


laid power, ſubtract 1; and multiply the difference by the given 

number; and add the two products 

of the proportion, war 10 ag: 4 
Likewiſe, multiply the former ſum by the given number, and 


s together, for the firſt term 


, and add theſe two products together, for the ſecond ter 
4 proportion ane * 
en the 3d term will be the aſſumed root, and th 
or anſwer *F be a nearer value of the root, conan en 
the number of figures that were true in the root before 

In odd powers, the proportion may be reduced by dividin 
the firſt and ad terms by 2; and fo, in the cube root, the erf 
term will be twice the cube of the ſuppoſed root, added to t. 
* number ; and the ad, twice the given number added © 
the cube of the ſuppoſed root: in extracting the root of the fifth 
power, the firſt term will be 3 times the 5th power of the ( 
poſed root, added to twice the — number ; and the ſecond 
term, three times the given number, more twice the fifth Power 
of the aſſumed root, 

In the root of the 7th power, the firſt term will be 4 times the 
7th power of the aſſumed root, more 3 times the given number: 
and the ſecond term, 4 times the given number added to z times 
the 7th power of the ſuppoſed root, and ſo on, 

A rule for the cube rovt, agreeing with this latter method 
has been given by ſome authors; but I know of none who hae 
inveſtigated one general proportion, for approximating the ro 

+ of all powers. 1 

Mr. Burrow, late mathematical maſter at the Tower, 10 
whom I was formerly aſſiſtant, made ſome attempts; but the 
method that he took, though a gentleman of excellent abilities 
was not well adapted to the purpoſe; for after all that he did in 
this buſineſs, the matter was ſtill left to be gueſſed at; and, in 
many caſes, it would require ity times the trouble to aſcertain 
a fit proportion for extracting the roots of a particular Pier, 

that F have been at in inveſtigating and giving two gencral Pro- 
ortions for extracting the Roots of all Powers, 

The firſt of theſe methods will be found to have the preference 

in point of expedition ; as by the latter method a longer diviſion 
(by 5 part) muit be uſed, than is neceſſary in the former, 


SECT. VI ANOTHER NEW METHOD FOR 
EXTRACTING THE CUBE ROOT, 
RuLte. Find the neareſt root of the firſt period, whether 
reater or leſs than the truth, and thereto annex cyphers to 
fuppiy the vacancy of the remaining figures to be had in the 
root. Divide the difference between four times the number to 
be extracted, and this root (ſo ordered) by thrice the ſaid root, 
Then the ſquare root of the quotient, added to the aſſumed root, 
will be equal to twice the required root; or ſuch root may be 
' taken for a new operation, if more accuracy is wanted, 
N. B. This method is entirely new, having invented it alſo 
myſelf: it is an eaſy Rule to be remembered, and will nearly 
treble the number of true figures in the root, at each operation, 
| ExAMPLE., What is the cube root of 7892485271 
| 7892485271 =" nearelt root, 
4 


31569941084 = times given number 
000000000 == Cube of neareſt root 


Thrice neareſi root =6000)23569941|084— difference 


3928323.51 1982==ſquare root 

| I | 2000==alſumed root 
29 292 2 [3982 ſum 

9 [201 1991 ==Cube root req. 
"388 | 3183 

1 3104 \ 
7 

1 7 


7 | 
CHAPTER XI. BARTER. 


Drrixtrrox. Batter is the exchanging of one commodiiy 
for another in trade, ſo as neither party may ſuſtain loſs thereby: 

RuLe I. Find the value of that commodity, whoſe quantity 
is given, and find alſo what quantity of the other, at its pro. 

ed rate, will amount to the ſame money: then ſo much of 
the latter commodity muſt be given for the former: - 

RuLs II. When one commodity is advanced above the ready 
money price, find the advanced price of the other in the ſame 
proportion; and then proceed as above, | 

XAMPLE I. How much ſugar at 8d. per Ib. muſt be given 
for 16 cwt. of tobacco at 5]. per cwt.? | 

Here 16 ct. of tobacco at 51. per ct. comes to gol. then ſay, 
As 8d, : 8ol. (or 19200 pence) : : 1 : (Anſwer.) 
| Therefore a —2400lb. of tobacco, or 21 ct. 1qr. 201d. 
the Anſwer. | 

ExAMPLE II. A and B barter with each other. A hath 20 

s of cloth at 6s, 8d. pet yard, ready money, but in bart 
levi have 8s. per yard. B has hops at 11, 148. per ct. ready 
mult B give A for his cloth, 


money. How many cwt. of ho 

ſo that his gain in the barter may be equal to A's? 4 
- As bs: 8. (or 80 pence) : 11. 148. (408 pence) : : 88. : pris 
of hops in barter,) 


Then 2 == 40.808, the price which B's hops muſt bs 
charged at per cyt. in barter. Alſo A's 200 yards of cloth at b5. 


likewile the aſore laid difference by the power of the aſſumed 


s to 801 
A 0 : Aud 


- 


And as 40-88. 1 Bol. (or 16008.) 4 2 1 ct. : (the anſwer), 


Therefore 2 ewt, o qr. 247: Ib. the anſwer 


1 
uired. 4946 . j 
UEST. III. Two merchants, A and B, barter with each 
other. A has 460 yards of broad cloth, worth gs. 2d. per yard, 
but in barter he will have 118. m ard, B has coffee at as, per 
Ib. for which he charges 2s. 6d, How much coſlee mult A re- 
ceive for his cloth, and whatdoes he gain or loſe by the bargain? 
Here A's cloth, at 115. per yard, comes to 5obos, _ 
And as 28. 6d. (or ns) 3060 :: ilb.: to the quantity of 
colſee, which A muſt receive. 


Therefore Da- aoa glb. = the pounds of coffee, 


— +”— 


i muſt give A for his cloth. 
2 find the gain or loſs of either party in this tranſaction. 
As 98. 2d. (or 110d. ): * 24d.) : : 118. : the value that 
B's collee ought to be charged at per lb. ſo as neither to gain 
ior lole, 2. 46. And therefore, as 2.48. : 30608. :: ilb. the 
uantity of coffee which B ought to give A for his cloth, = 
i 108 lb. But B only gives A 2024]b. and there - 


* he ſaves 84 Hub. which at 28. per Ib. the prime coſt of the 


cofſee, comes to Bl. 8s, 8d. the gain of B by this bargain. And 
ſo much alſo A lolt. 
CHAPTER XII. FELLOWSHIP. 


I. Fellow ſhip is a general rule by which merchants, tradeſ- 
men, &c. in company, determine each perſon's particular ſhare 
ol the gain or Joſs in proportion to his ſhare in the joint ſtock. 

II. Fellowſhip is either double or ſingle. f 

III. Single Fellowſhip is when each perſon's ſtock is em- 
ployed during one and the ſame given time. 

IV Double Fellowſhip is when the different ſtocks are em- 
ployed for unequal portions of time, | 

SECT. I. OF SINGLE FELLOWSHIP. 


Ruts. As the whole ſtock is to the whole gain or loſs, ſo is 


each man's particular ſtock to his particular ſhare of the gain or 
loſs. 

"Ov sT. I. A and B have gained by trading 160l. A put 
into ſtock gool. and B zool. what is each perſon's Ihare of the 


* | 

ja the whole ſtock is Bool. And as 8ool. : 160l. : 
F f . © 

zool.: to the ſhare of A — — — 


Col. Alſo, as 800l.: 160l. : : 500l.: to the ſhare of B= 
.- el. 

doo 10 l : 

Moreover 60l. the gain of A, added to 100l. the gain of B, 
makes 160l, the whole gain, which ſhews that the work is right. 

Scfot.Il. After the gain or loſs of one perſon is found, 
the reſt may be found without uſing the whole gain or loſs, 
and the whole ſtock, by ſaying, as that perſon's ſtock is to his 
gain, or loſs, ſo is any other's perſon's ſtock to his gain, ox loſs, 
and it will frequently happen that, by this method, the different 
anſwers will be obtained in a ſhorter way than by adhering 
ſtrifily to the foregoing rule, — if care be taken to 
embrace every contraction that may preſent itſelſ in the opera- 
tions, as deſcribed in the Rule of Three. 

Senor. II. When it does not appear that the method pointed 
out in the laſt ſcholium will be attended with any advantage; 
then when there are many joint ſtocks to ſettle, or cafes of 
bankruptcy, &c. it will-be a good way to find the gain or loſs 
upon 1], which is done by dividing the whole gain by the whole 
flock. Then multiply the quotient by each man's particular 
ſtock, and it will give his particular ſhare of the gain or loſs. 

This method will ſave a repetition of diviſions; and the mul- 
tiplications may alſo be ſhortened by beginning with the ſmall. 
of ſhare firſt ; for then the next may be wrought by multiply- 
ing the ſaid quotient by the difference: between that and the 
former ſtock, and adding the product to the former; and the 
next, by multiplying by the difference between that ſtock and 

e preceding, and adding the produtt in like manner to the 
preceding ſhare, and ſo on; always going forward to the next 
greater ſtock. : 


Thus, in the laſt example, the gain of 11. ſtock == 


l. And goox .2=60l.,=gain of A. Alſo, 200 (or 5300 
—300) N. a S ol. and 60+ 40=100l.=gain of B. | 
UESTION II. Four perſons in partnerſhip, A,B, C, and D, 
put into ſtock q60l. - 4801. 7ool. and 860l. reſpectively, for a 
certain time, at the end of which they have gained gg6ol. what 


1s each perſon's ſhare of the gain ? 
Share. 


"360 = A's ſtock. Then, As 2400 : 3960 : g60: g9g=zA's 
480 = B's. As 3: 4: 394: 792=B's 
700 = C's, As 24 1 35: : 792: 11g35=C's 
860 = D's, As 35: 43.3 4 1155: 1419=D's 
2400 = Whole ſtock. Whole gain p 


9900 roof 

ExAMPLE III. Four men, A, B, C, and D, bought a caſk of 

le for 20 ſhillings, and agreed that each man's part of the pur- 

2 beas 4,4, , andz, reſpettively ; what muſt each pay? 
0. 26, Vor. I. | 


* 


ARITHME TIC. 


Here the fractions, reduced to the leaſt common denominator, 
are $8, $4, $4 and 48; and, conſequently, the ſhares will be as 
20, 15, 19, and 10, reſpettively, 

Then 20+1g+12+10=57, 


s. d. f. 6. d. 


And, As 57: 20: 2000 : to the ſhare of A=z7 o 04! 
Ab 4: 3: 7 © off ſhare of B=z g 955 
Av 31: 4 :: 33006 ſhare of C=4 2 4 
As $8: 3:i: 7 0 0 


b 
ſhare of D=3 6 ol 
20 Proo 
ExAMPLEIV.'Five men trade together, and compoſea ſtock 
of B2gl. 158. A put in 961. 10s, Þ, 1081. 5s, C, 1681. 68. 
D, 1961. 6s. and E, 26ol. 88. and their whole gain is 981. 178. 
hat is each man's part thereof? 

ere the whole gain, 98.71. being divided by the whole flock, 
gives .121, for the gain of 11. which therefore will be a com- 
on multiplier, A 


I. & d. 
96.3 11.38 =11 11 7 8 = A's ſhare, 
108.25 12.99 = 12 19 914 = B's. 
102.3 £x.12=4 19.476 = 19 9 6 96 = C's. 
196.3 23-550 = 23 11 14 76 = D's. 
260.4 31.248 = 31 4 114 .08 = E's. 


824-75 { 98 17 © Proof, 

CHOL, III. If the whole flock, and each man's gain or loſs 
be given to find the particular ſtock of each, then ſay, as the 
whole gain is to the wole ſtock, ſo is each man's gain to his ſtock 


SECT. 1I. OF DOUBLE FELLOWSHIP. 
+ RuLE, — each man's ſtock hy the time of its being 


in trade, and add the ſeveral produtts into one ſum; then ſay, 
as that ſum is to the whole gain or loſs, ſo is the product of 
each man's ſtock and time, to his part of the gain or loſs. 

ExAMPLEI. Three merchants, A, B, and C, enter into 
— 1 A put in 6ol. for 4 months: B, zol. for three 
months: C, gol. for 2 months: and the whole of the gain is 
bol. What is each man's part thereot ? 

1. J. . 
60 * 4=240 450: 60 :: 240-7 32 = A's ſhare. 
50 x 32 beg mene 450 : 60 :: 130: 20 = B's. 
39X2= bo 459 : 60:: bo: 8 C's. 
£ 450 bo Proof, 


SCHOL.I., When there are many in partnerſhip, it will ex- 
pedite the work to divide the whole gain or loſs by the ſum of 
the products of each man's ſtock and time, and multiply the 
reſpective quotients by each of ſuch produtts, and the reſults 
will be the ſeveral anſwers required. And this way alſo may 
be frequently rendered ſhorter, by beginning with the leaſt 
product, and ps accordin 2 diſlerences as ſtated 
in Scho. II. of Single Fellowthip: or, having calculated 
one's ſhare, you may ay, as the product of his ſtock and time 
is to the product of any other man's ſtock and time, ſo is the 
gain or loſs of the former partner to the gain or loſs of the 
latter. 


SCHOL, II. When the whole ſtock, the time of each man's 
continuing in partnerſhip, and the gain or loſs of each is given, 
to find the proper ſtock of each, it may be done thus: 

Divide each man's gain by the time, and add the ſeveral quo- 
tients into one ſum. Then ſay, as the ſum of the quotients is 
to the whole ſtock, ſo is each quotient to the correſponding 
ſtock; or find by Problem IV. of Fraftions, the leaſt number 
that is diviſible by each man's time, and let the ſame be ſeverall 
divided by each ſuch time accordingly. Alſo multiply eac 
of the —— quot ients by the correſponding gain or loſs, 
and add all the products into one ſum, noting diſtinctly to what 
perſon cach relates; then ſay, as the whole gain or loſs is to 
the {aid ſum, fo is each produf to the correſpondent ſtock, or 
to the ſtock of ſuch partner as the product in operation had a 


reference to. 


N. K This latter method will be preferable, when there is 
a remainder in dividing any of the gains by its time. 

Ex AMPLE II. Three perſons, A, B, and C, hire a piece of 
land for 61. 108: To which ſum A contributed 11], 5s. B,. 
aol. and C, agl. 5s. Now they propoſe to ſtock the ſame with 
oxen, and that A's-oxen ſhalt be at paſture for 44 months; B's 
for 5 months; and C's, for 6F months. The number of oxen 
to be fed is 22. How many muſt each man put to graſs? 

Here the times are g half months, 10 half months, and 1g half 
months, reſpettively ; and the leaſt number which is diviſible by 
each of them=gx 10x13. And therefore the multiplier in 


the caſe of A, „„ 10% 13=130; in that of B is 


32 2. g9x13=117; and in that of C, is CERT = 


10 
90. Then 9 Oxen 
11.25 K 130 1462.3 Awd 6435 2 1462.5: 2 
20 X117=2340. ( 6435 : 22 : 3 © : 3=B's 


29.25 x  go=2032, C 6435 22 :: $0325 : g9=D's 
t 6435 , 1 22 25 
* 41 ALLIGATION, 


ARITHMETIC. 


CHAP, XIII. ALLIGATION, &c. 
Alligation teacheth how to mix ſimples of different quali- 
ties, ſtrengths, values, or rates, ſo thatthe compoſition may be 
of ſome intermediate quality, ſtrength, or value, 
Alligation is of tour kinds, viz. Medial, Alternate, Par 
tial, and Total, 


I. Alligation Medial, is the method of finding the rate of | 


the compound, from having the rates and quantities of the 
ſeveral ſimples given, 

II. Alligation Alternate teaches, by knowing the rate of the 
compound, and the rates of the ſimples of which itis compoſed, 
to find the proportional quantities of each ſort, to form ſuch 
a mixture, 

III. Alligation Partial is when the rates of the ſimples, the rate 
of the compound, and the quantity of one 0 more) of the 
ſimples to be mixed, are given to find the ſeveral quantities 
of the reſt of the ſimples. | 

IV. Alligation Total is when the rates of the ſimples, the 
rate of the compound, and the quantity of the compound are 
given, to find the reſpective quantities of the ſimples uſed in 
making that quantity of the compound. 


SECT. I. OF ALLIGATION MEDIAL. 

RuLE. Multiply cach quantity by its rate; and divide the 
ſum of the produtts, by the ſum of the quantities, (or whole 
— = the quotient will be the rate of the com- 
pound required. | 

EXAMPLE. A Vintner would mix together 80 gallons of 
malaga, at Bs. per gallon; zo gallons of ſherry, at 38. 6d. per 
gallon; 32 gallons of canary, at 75. per —_ and 29 gallons 
of white wine, at 4s. 6d. per gallon: how muſt the mixture 


be ſold? 


Here, 88. x80 = 640 191) 1969.5 (6s. 
5˙5 * 0 = 275 114 
7. X 32 = 224 123.5 
4-3x 29 = 130.5 12 
191 1269.5 191) 1482. (7 
1337 
145 
4 
191) 580 (3 
i 573 
Anſwer, 6s. 74d. and ,$x of a farthing. 7 


Scnot. When in the given quantities there are fraftional 
parts, it will be convenient before you commence the opera- 
tion, to reduce them all to fraftions having the leaſt common 
denominator. 

Then the denominatars, being common, may be rejected, and 
the operation carried on with the numerators, as though they 
were given whole numbers. 


SECT. 1I. OF ALLIGATION ALTERNATE. 

RuLx I. Set down the rates of the ſimples in a column 
under each other; and write down the rate ot the compound 
oppoſite the middle of the column, and on the left thereof. 

li. Connect, or link with a crooked or curve line, the rate 
ol each ſimple, which is leſs than that of the compound, with 
one or any number of thoſe that are greater; and link each 
greater rate with one, or any number of the leſs. 

III. Write down the difference between the rate of the com- 
pound, and that of each ſimple, oppoſite the rate to which it 


is linked. 


IV. Then if only one difference is found oppoſite any rate, it 
will be the quantity belonging to that rate; but, if there be ſe- 
veral,- their ſum will be the rate. 

N. B. Queſtions of this kind admit of innumerable anſwers, 
and are of the ſame nature withthoſe under the head of Indeter- 
minate Problems, in the Syſtem of ALGEBRA, 

Therefore to obtain more anſwers than the above rule will 
give, take, inſtead of the differences belonging to any couple 
of rates, any multiple thereof, whatever. 

Do this with as many couple of rates, as you pleaſe; through 
which there will be had a new ſet of differential numbers, ex- 
hibiting freſh anſwers. And thus by repeating the operation 
with different multiples, any number of anſwers may be derived; 


for the variety is infinite, or in general (though it may ſeem | 


a paradox) infinitely infinite, or an infinity of infinity. 
ExAMPLE. How much ſherry at 2s. gd. canary at us. 9d. 
and port at 18. ad. per quart, muſt be taken to form a coin- 
pound of as value uf 18. 6d, per quart? 
ence 


39% 4 4 = — of canary 
18 | 87\\ 4 4 = ditto ſherry 
14% 9 15 | 24= ditto port 
Hence, to make the mixture, there may be taken 4 quarts of 
canary, 4 quarts of _— and a4 of port, or any quantities in 
thoſe proportions; or, it the differences of either, or both the 
couples be multiplied by any aſſigned number, other proportions 
will be had that will ſatisfy the inquiry, even (by repetitions) 
to a number greater than any aſſignable one. 
Thus, if the differences 4 and 4 belonging to gg and 14, 
he doubled, then the proportions [1 become 1 4, and gg, re» 


ſpeQively; if trebled, they will be 12, 4, 54; and ſo on 
proportions ever varying as a different multiple is applied, | 
in, if the differences 4 and g, belonging to 47 and , 
doubled, and not the other, then the proportions will be * 
and 39. reſpectively; if trebled, they will be 4, 1g and * ; 
ſo on for any other multiple. TY 

Therefore, it is evident, that this Example admits of an 
finitely infinite variety of proportions, * 


SECT, III. OF ALLIGATION PARTIAL, 


Rur. Find the proportions as for Alligation Alternate: 
then lay, as the difference or proportionate number, belongin, 
to the ſimple or ingredient, whole quantity is given, is 10 th 
difference or proportionate number, belonging to any oth : 
ſimple, &c. ſo is the quantity of the former ſimple, &c. 0 6 
quantity of the latter. : 

And thus the quantities of each ſimple may be found ſo a8 
form the propoſed compound, when t quantity of one of © 
ſimples is given. N : 
If the quantities of two or more —_— are given, and it is 
required to determine the quantities of ſeveral others ſo as t, 
form a given compound, then by Alligation Medial find the 
quality, rate, or value of a mixture compoſed of the lin ple 
whole quantities are given, and ſubſtitute the whole of the {ame 
inſtead of the ſaid given quantity; and ſo they will be reduced 
as it were, to one ingredient, whoſe quantity and rate bo 
value, &c. is g.ven; and therefore, the unknown quantities 
will be found by the preceding rule. 

QuEsTION, What quantity of gold of 15, of 17, and of 
22 carats fine, muſt be mixed with 6 oz. of 18 carais fine, 40 
that the compolition may be of 20 carats fine? : 

15% 2 2|Thenas2:6::82:60z.0f 15 carats fine 
20olt7)) 2 2 2: 6 :: 2: 6 do. of 17 ditio 

227 5,3,2 [10 2: 6::10: go do. of as ditty 

187 2 2 

Hence there muſt be 602. of 1,5 carats fine, 6 oz. of 17 car; 
fine, and go oz. of 22 carats fine, mixed with the 6 oz, of 13 
carats fine, 

N. B. If the quantities of two had been given, as for inſtance, 
if not only the 6 oz, of 18 carats fine had been given, but allo 
the 6 0z. of 15 carats fine, then by the firſt rule they are reduced 
to 12 0z. of 164 carats fine. 

When the queſtion is reduced to this, viz. to find how man 
ounces of 17 carats fine, and-22 carats fine, muſt be mixed * 
12 0z, of 164 carats fine, ſo that the compoſition may be of 40 
carats fine; and the anſwer is 12 0z. of 17 carats fine, and 39 
of 22 carats fine; which numbers, though different from the 


former, do equally anſwer the conditions of the queſtion; for 


if, inſtead of the differences belonging to the couplet 17 and 
22, the double thereof had been taken in the former caſe 
(which, according to the rule, would have been equally right) 
then the numbers in the firſt anſwer would have been the ſame 
as in this; or, if in the latter caſe, the ſame differences had 
been multiplied by 4, or which is equivalent, if the half thereof 
had been taken, inſtead of working with the whole, then the 
numbers in this anſwer would have been the ſame as in the 
former. 

But note, if after the ſeveral ingredients are reduced to one 
as above, that the rate or value thereof, together with the ſe- 
veral rates or values of the reſt of the compounds, be all ei- 
ther above or below. the propoſed rate or value of the whole 
compound, then the caſe is impoſſible. 

This method of proceeding, when the quantities of two or 
more ſimples are given, I have not ſeen exemplified elſewhere. 
SECT.IV. OF ALLIGATION TOTAL. 

Rur. When the ſum of all the quantities to be mixed is 
given, add up all the differences, or proportionate numbers 
together; then ſay, by the Rule of Three; as that ſum is to the 
whole given quantity, ſo is each particular difference or propor- 
tionate number to its reſpettive —_—_— 

Qu&E8T1ON. A goldſmich has gold of different ſorts, viz. of 
24, 23, 22, and 21 carats fine, reſpettively, as alſo a quantity 
of alloy, from which he wants to make a maſs of 800 oz. that 
ſhall be 20 carats fine; how much of each ſort muſt he take? 


124 20 ao Then, as go: £00: : 20: 4440% 


23 20 20. J which is the quantity that the gold- 
ao] oy 20 2o {ſmith muſt take of 24, £g, 22, and 21 
21 0 a | carats fine reſpettively. 


o/# '4,3,2,1]10 } Alſo as go! 200: : 10: a8 4 04. the 
| go quantity ot alloy, 
N. B. Alloy is reckoned at © carats fine. : 
S$CHOt. If not only the whole quantity, but alſo the quantity 
of ſome particular ingredient is given; then find the rate, 
| ran or value of the compound, as though that particular 
ingredient was not included ; which is done thus, | 
ultiply the ö — 9 wag the whole compound by its propoſed 
quality, rate, or value, &c, Alſo _—y the given quantity by 
its rate or value, &. and ſubtraR the ſatter product from the 
former. Then divide the remainder by the difference between 
the whole weight and the given — and the quotient willbe 
the value, rate, &e. of the compound, p 


rovided tho quantit and 
quality of the given ingredient were deduRted therefrom. — 


0 


e 


9323999 


ARITHMETIC. 


uintity of the compound equal to the difference 
— — — and — quantity, and its quality 
— Kc. equal to the anſwer brought out as above, and pro- 
24 the remaining ingredients to find their reſpettive 
"entities, according to the toregoing Rule. 
3 Thus in the laſt Example, if the quantity of 24 carats fine 
had been given == 44g of. and it had beenrequired to determine 
the quantities of the reſt; then -200 x 2024000, and 24 x 4444, 
=10663; and 4000—10603=29337, Allo 200444 = 1554; 
yo 29 q44-1554=187 carats; the fineneſs of the mals, pro- 
F e 444 02. of 24 carats were not included, | 
"Therefore the queſtion is now reduced to this, viz. to find 
hat quantities of ag, aa, and 21, carats fine, and of alloy 
— de mixed together to form a maſs of 155) 0z, weight that 
ſhall de of the fineneſs of 185 carats; and the operation will 


uantity ofalloy ; the ſame as before. 
And thus may any * caſe be ſolved; alſo if the 
whole quantity, and likewiſe the . of two or more of 
the ingredients be given, the anſwer will be obtained in the 
{ame manner, only the ſeveral ingredients that are given muſt 
£r{ of all. be reduced to one ingredient, as directed in the rule 
for Alligation Partial, 5 9 

N. B. This caſe I have not ſeen treated on in Alligation by 
any author before. 


CHAP. XIV. EXCHANGE. 
I. Exchange is the bartering of money, and conſiſts in finding 


what quantity of money of one place is equal to a ſpecified ſum 
of another, according to a given courſe of exchange. 

II. The Courſe of Exchange is ſuch a variable ſum of the 
money of one place, as is propoſed to be given for a certain con- 
fant ſum of that of another. 

III. The Par of Exchange is the intrinſic equality between 
two pieces or ſums of money, one of which is the conſtant 
piece or ſum to which the courſe is compared, 

IV. The Agio is the difference of the value of current mone 
and bank money; for the bank money in Foreign countries is 
finer than the current money. 

The operations are all managed by the Rule of Three, Prac- 
tice, &c, 

SECT. I. THE EXCHANGE WITH IRELAND, 

AMERICA, AND THE WEST INDIES. 


In thoſe places the accounts are kept in pounds, ſhillings and 
pence, as in England. 
is from g to 18 per cent. in favour of England; according to 
the balance of trade; and the par is reckoned at 108]. 6s. 8d. 
Iriſh, per 100l. ſterlin 


Inthe Weſt Indies, ff. terling is accounted worth yl. currency. 


EXAur TE I. Dublin remits to London 69ol. Iriſh, how much 
ſterling muſt Ireland be credited, the courſe of exchange be- 
ing 8 per cent? n 

| : 3 , Egox 100 (J _ 34500 

Here, As 1081. : 6gol. : : 100]. 1: ———=— "a" 

68d. 178. 92d. and 3 of a farthing, the 


Anſwer, | | 
EXAMPLE II. London remits to Ireland 7871. 138. ſterling, 
how much Iriſh muſt London be credited, exchange at 104 per 


cent? 

Here, As 100l.: 787. 75:t nol. 5: ST. 
670.4637 gl.=870l. gs. 31d. and n of a farthing, the Anſwer, 

N, . T0 h an odd miſta e, Mr. Bonnycaſtle, in his 
Arithmetic, has brought out the anſwer to this queſtion, 7911, 
138. 94d. and ry Parts, which is 781. 16s. too little, 

EXAMPLE III. Virginia is indebted to Londonggol, ſterling: 
how much currency will London be credited at Virginia, when 
the exchange is gg4 per cent? 


Here, As 1060l. : 330 i: 1333: 553. 934]. = 
7331. 68. 8d. the Anſwer. 


o 
SECT. 1. THE EXCHANGE WITH HOLLAND, 
FLANDERS, AND GERMANY, 


. Accounts in theſe places are ſometimes kept in pounds, ſhil. 
ing and pence, but frequently in guilders, ſtivers and pennings. 
he money of Holland and Flanders is called Flemiſh, and 
they exchange by the yound ſterling. The exchange is from 
93% 6d, to 908. Flemiſh per pound ſterling. The agio is from 
510 6 per cent for current, 
Note, Eight pennings make 1 grote or penny; 9 grotes, 
i ſtiver; 6 Rivers, 1 chilling; ao Nivers, 1 florin or uilder; 
v4 floring, 1 rix-dollar; and 6 floring, 1 pound Flemith, 
ROM. I, To turn current Money into Banco, 
Ruts, Add the agio to 100, they ſay as that ſum is to any 


— 


The courſe of exchange with Ireland 


; 185 Then as 66: 1555: : 187 : 444, the 
$; 1 18 quantity of 2 — and 2 ly carats fine 
197]g1 18 = 46 e Y - 
0) 435727 nd as 66: 1554: : 94: 224 the | 


— 


given ſum curfent, ſo is 100 to the value of the ſaid ſum cur« 
rent in banco, 
Pros. II. To turn Banco Money into Current. 

RULE. As 100 is to any given ſum banco, ſo is 100 withthe 
agio, added to it, to its value current. 

N. B. The exchange is ſuppoſed to be in bank money, and 
therefore current money mult be always reduced to banco, be- 
tore the exchange is made, 

PROB3. III. To change Sterling Money into Flemiſh, 

RuLts. As 11, ſterling is to the tum fler ling given, fo is the 
given rate to the Flemiſh ſought. 

PROB. IV. To change Flemiſh Money into Sterling. 

As the given rate is to the given tum Flemiſh, fo is 11. ſterling 
to the ſterlin required. 

N. B. Theſe caſes may frequently be commodiouſly wrought 
by the rules of practice. 

Ex AMPLE, Suppoſe there be due at Rotterdam 64316guilders, 
1 ſtiver and 15 pennings current money, and the agiv be 41 per 
cent: how much ſterling money does it come to, the exchange 
eing at 33s. 54d. Flemiſh per pound ſterling? 

Firſt reduce the current money into banco, thus: As 1047 cur. 
: 6316 guild. 1 ſtiv. 15 pen. cur. : : 100 bank: 6022 guild. 10 
ſtive. banco. 

Now reduce the banco into Flemiſh, thus: 6022 guild. : 10 
ſtiv. Flemiſh is equal to 100g]. 15s. Flemiſh, which is found 
A dividing by 6, becauſe 6 florins or guilders is 11. Flemiſh. 

hen as 33s. 5{d. : 100gl: 138. : 11. : 600l. ſterling, the 
Anſwer; and the like for other queſtions of this nature. 

SECT. III. THE EXCHANGE WITH FRANCE. 

The French accounts are kept in livres, ſols, and deniers, ex- 
change being made by the French crown, the par of which is 
48. 6d. ſterling. 

Note I. Twelve deniers make 1 ſol or ſou; 20 ſols, 1 livre, 
and g livres, 1 crown or ecu. Alſo 10 livres make a piſtole, 
and 24 livres, 1 louis d'or, or guinea. 

Note II, The livres are imaginary money, but the crowns, 
ſols, and deniers are real. 

Note III. The term tournois is only a note of diſtinttion of 
the French money, as ſterling is of the Engliſh. 

Note IV. In the French exchange, you muſt diſtinguiſh be- 
tween exchange money and book money. The exchange money 
is called money d'or, and is expreſſed in crowns, lols, and 
deniers d'or. The book money is called tournois, and. is ex- 
preſſed in livres, ſols, and deniers tournois. Alſo crowns, ſols, 
and deniers d'or, being multiplied by g, throughout, give livres, 
ſols, and deniers tournois, or book money; and, on the con- 
trary, book money, being divided by g, gives the exchange 
money. 

Note V. The exchange is from god. to gad. per crown or ecu. 

Ex AMPLE. How many livres, &c. tournois, will g6ol. ſterling 
amount to, the exchange being at god. per crown, or ecu? 

Here, as god. : gol. (or 86400 pence) :: 1 ecu : 3$422= 
2880 crowns, or ecus, which multiplied by 3, gives 8640 
livres tournois. 

SECT. IV. THE EXCHANGE WITH SPAIN. 

In Spain they keep their accounts in piaſtres, rials, and ma- 
ravedies, reckoning 34 maravedies to a rial, and 8 rials to a 
piaſtre, pe/o, or piece of eight, old money, by which they ex- 


change, the par being 48. 6d. The piaſtre is mary. but 


the rials and maravedies are real. Allo London exc 
Spain in pieces of eight, new money, ot 10 rials, i 
Note, likewiſe, 5 piaſtres is a Spaniſh piſtole, and 2 piſtoles 
is a doubloon. 
ExAMPLE. How many piaſtres ſhall I receive in Spain 
for 510l. ſterling, the exchange being at god. per piaſtre? 
Here, as od. : 510l. (or 122400 en) : 1 piaſtre: 


anges with 


=244\22=2448, the Anſwer. : 
N. B. In — and Leghorn, they keep their accounts in 
ſols and deniers, as in France, but exchange by the piaſtre, as 
in Spain. At Venice alſo, accounts are by ſome kept in the 
ſame manner, and by others, in ducats and groſs, reckoning 
24 groſs to a ducat, f 5 : 

Examples of exchange with other countries might be given, 
but as they are all ſounded on the ſame principles of computa- 
tion, it would be ſuperfluous to enumerate them. 

CHAP. XV. INTEREST, 

I. Intereſt is the premium or reward allowed for the loan or 
uſe of any ſum of money for any appointed time, 

II. The Principal is the money lent or put out to intereſt, 

III. The Rate of Intereſt is the Intereſt of 100]. for a year, 
but frequently the Intereſt of 11, for a year is termed the Rate 
of Intereſt, | 

IV. The Amount ofa ſumof money at the expiration of a given 
time, conſiſts of the Principal, together with its Intereſt, for that 


time. 

V. Alſo, Intereſt is either Simple or Compound, 

VI. Simple Intereſt is that which is charged only upon the 
Principal trom the time of its being put out to Intereſt, or of 
its becoming due, if an arrear, 

VII. Compound Intereſt, or Intereſt upon Intereſt, is that 
which is continually derived from both Principal — ** 


1 
= 
9 
o 


; 
| 
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ARITHMETIC. 


that the Intereſt itſelf, as it ariſeth, is ſuppoſed to be perpetually 
gaining Intereſt, as well as the Principal. 


I ſhall treat of them both diſtinctly; and firſt, 
SECT. I. OF SIMPLE INTEREST. 
All the queſtions of Simple Intereſt are reſolved by the Rule 


of Three; but, as under that Rule I have given no Examples 


of Intereſt, judging it more methodical to handle the ſubjett 

by itſelf, I all add a few by way of precedent and exerciſe. 
ExXAMPLEI.. What is the "voy wir 5501. for a year, at 

51. per cent. | 0 


- As godl. : ggob. :: zl (Anſwer.) 
Then 33223 =;.5x5=27.51.=271. 108. the Anſwer. 
109 


N. B. In caſes like this, where the Intereſt is at 5 per cent. 
it may be had by dividing the given ſum by 20; for 5 isa conſtant 
multiplicr, and 100 1s a conſtant diviſor, and — i=" 

100 20 

In the above Example, the 2oth part of 330 l. is 271. 10s. 
as before. | 

ExaMyLe II. What is the Intereſt of 5751. 128. 6d. for 
three years at 5 per cent. per annum, Simple Intereſt ? . 

This is done by the Double Rule of Three, as follows: 

As 100l. 5751. 128. 6d, :: gl. : (1ſt Anſwer.) 
As 1year: g years: : 1ſt Anſwer : (Anſwer requited.) 
Then $75). 128. 6d, X5X3 __ $751. 128. 6d. x3 5 

* 100 20 


17261, 12 80l. 68. 101d. the Anſwer required. 
2 


— 

Here, when the Intereſt is at g̊ per cent. and the time is any 
number of complete years, the Anſwer is had by multiplying 
the principal by the me, and dividing the produtt by 20. 

ExXaMPLE III. What is the Intereſt of 89 fl. 108. 9d. for 
120 days, at 4 per cent, by annum, Simple Intereſt ? 

By the Double Rule ot Three, as below, 

As 100l, 89 J. 108. gd, "= 41. ; (1ſt Anſwer, 
And, As 30g days: 120 days : : 1ſt Anſwer : (Anſwer required, 

Then l 10% od, X4xi20 35781, 38. x 12 

x 100 K 305 ; 10K 305 
£ CE TIRES 2 . by dividing by 33 18% . 

10 * 0 3 
=(by diviſion as below) 111. 138. 34d. the Anſwer, 

£ ' QPERATLON, Or ſhorter, thus, 

78) 


38 15 14 nearly, „. d. 


73. (11 75 
188 ( vo By 17 6 
73 318119 
53 1 j} | 
20 | © 6 8 nearly 
73) 1115 (15 IO 
; 11 15 
17 a1 
365 £ 11 15 34 Anſwer, 
E Or, Decimally, thus, 
12 8.75 
73) 241 (3 7 79675 
219 2.5025 
v2 «2862 
286 
" 11.7048 
7 * lels * 


: { 11.7037 Anſwer, 
Anſwer —1 158. gid. 1 11 15 34 


The ſhort method of dividing by 7, is thus; 

Divide the given ſum by 100(or which is the ſame by 10and 10.) 

Then take the 4 part of the quotient, and the 4, part of that 
part, and alſo the v part of this latter part. Add the four quo- 
tients together, and the ſum will be the Anſwer nearly. 

And to correct the ſame for every goo l. in the Anſwer thus 


obtained, ſubtract 1 ſhilling, and ſo on in proportion for any 


greater or leſs ſum, viz. for 256, ſubtratt 64. for 1251. abate gd. 
and for cach of the intermediate ten pounds, as well as for thoſe 
below, dedutt a farthing; obſerving, to take the neareſt number 


of tens, whether the ſame ſhall exceed, or fall ſhort of the 


ſaid ſum. 
This method if decimals are uſed as in the ad ſhort method, 
is exceedingealy; nd the decimal to be annexed tothe pounds, 


will be had by dividing the number of ſhillings pl 20 (which is 


no greater difficulty than to take the half thereof) rejetting the 
pence; but calling the number of ſhillings, one more when the 
pence exceed ſixpence; as the error in ſo doing can never 
amount to the 4 part of a farthing, which may always be cor- 
retied, ſo as it can never at all affect the farthings in the valua- 
tion, by adding 1 to the figure in the fourth place of the decimal, 
before it is valued, for every two pence that was left out of 
the calculation by ſuch method of proceeding; or by ſub- 
trafting therefrom 1, for every two pence that was thereby in- 
cluded above what ought to have been. / 


number of days is diviſible by 10 or 100, then 


In the decimal method, the correction to be ſubtrafed i 
the ſum of the quotients muſt be ,xZ55 part thereof. * 
value of the decimal part in the Anſwer is had by inf Ri 
as I have ſhewn in the Reduction of Decimals. Fn, 


Cor. From the foregoing proceſs by the Double 
Three; it appears, that the ſimple intereſt of any ſum o 
for any number of days at a given rate of intereſt, is 


multiplying the r ry the rate of intereſt, and th 
of days together, and dividing the produtt by 36500 


Rule of 
| money, 
found by 
e number 


And to divide by g6 500, obſerve theſe rules: 


I. Write down the given number, and under it, its tenth 
part; alſo take the 189 part of this part, and write beloy . 
or which is the ſame, multiply it by 4, and ſet the product 5 
figures forward to the right hand; Ken from the ſum of tha 
two firſt numbers ſubtract the latter (which is eaſy to doin 
the courſe of adding up, when it is once familiarizeq) and 4 
vide the quotient by 40000, and it will give the anſwer neui; 
which muſt be corretted by dedufting from it the 16g pa, 
as before. ' 

In working by this rule, when you come to divide, both th, 
ſhillings and pence may be negletted; only, if the ſhilling; are 
above 10, it will be as well to make*the pounds 1 more; 
but that is not requiſite, as the error, without that, can ney 
amount to the ½ part of a farthing, Thus the operation is 
rendered excecding ealy. 

II. Or the fifth part of the number to be divided, my he 
taken and that livided by 7 300, which will be done by the fame 
method that I have given for dividing by 73, only at (erin, 
out, two more places mull be pointed off as decim ls; Viz. the 
firſt diviſor mult be 10000 inſtead of 100. This, os wel! 241) 6 
preceding method, will want no other correttion than (he lub. 
trafting of the +4455 part. 

III. Or thus, Write down the number to be divided by J6gcoz 
and underneath it write the 7898 part thereof; or which is the 
ſame, ſet the product by 6, three places forward to the right 
hand, Allo multiply this part by 18, placing the produkt one 
figure backward, to the left hand: then the ſum of the two 
under numbers, ſubtratted from the upper number, and the 
remainder divided by 1000, will give the Anſwer to be cur. 
retted as beſore. | 

I could give other methods of finding the firſt approximate 
Anſwer, but none ſeem better adapted to prattice than thele: 
which methods are ſolely my own, and have never been pub. 
liſhed betore, 


EX AMr IE V. What is the intereſt of 14921. 108. 64, lor 
25 days, at 34 per cent, per annum? 


1ſt Method of Dividing. l, 8. d. 
124471 1422 10 6 
. A. 

| — 4267 11 0 
4000 TAC 711 5 3 
3˙4105 4970 2 
* J 


2 Anſwer. 
Or g. 8s. 44 


2d Method of Dividing, 4 1447 18 9 
: zd Method of Dividing. 


61124478: 124471 
9/2409 | 2 


a4bg4 3 9 
; 


)2 

929 —89 62 

830 4705 
7578 g 


Senor, I. The dividing by 63 or g65 is the ſame as the 
above, only in the quotient there will be one or two more 
places of the whole numbers reſpectively, and it will be re- 

uiſite to annex to the pounds the decimal parts anſwering to 
the ſhillings, and in the latter caſe when the pence are above 
ſix-pence it will be as well to call the ſhillings one more, 
then no error can ariſe, 


SCHOL. II. Hence when the number of days is diviſible by 
10 or 100, the principal may be multiplied by +; or 15s part 
thereof inſtead of the whole, and the diviſion made as by 365, 
or 3650, accordingly, 


ScnoL. III. When the rate of -Intereſt is 5 per cent. the 
principal need only to be multiplied by the time, and the pro- 
duct divided by 7900; in which caſe the ſhillings, &c. may be 
rejetted, or the pounds increaſed 1 more when the ſhillings ex- 
ceed 10, as was ſhewn in the method for dividing by g6500. 


SCHOL., M. When the rate of Intereſt is 5 9 cent. yl — 
e principal nee 
Princip — 
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de time be under a year g or, the remai 


ultiplied by or T part of the days, and the pro- 
2 ted 72 4 730; obſerving to retain the decimal of 
the ſhillings; and in the former caſe, regard being had to the 
pence, When above ſixpence, as was before ſhewn. _ 

in dividing by 730, one figure more muſt be pointed, off to 

:mals, than is directed to be done in the dividing by 73 

Scot. V. When the given time conſiſts of years, and days, 
the intereſt may be calculated firſt for the 2 and then 
for the da and the ſum of both will be Anſwer ; or, 
when the odd time is given in common months or weeks, without 
days, it may in ſome caſes be ſufficient to take aliquot parts of 
the intereſt for a year, for ſuch odd time, 

Thus, for 6 months, to taken 4; for 4 mon F for 3 months, 
4; for 2 months, ; and for 1 month, r. Alſo for 2 weeks, to 
take the ; and for x week, the 4 of the intereſt for 1 month, &c. 

This way, however? is a looſe method of calculating, and 
ſhould never be adopted where ſtrict accuracy is r 

Scuot. VI. If the hr er at Simple Intereſt of _—— 

oney for any pro time, at a given rate, per Cent. is 

require te intereſt muſt be found by the foregoing rules, and 
the principal. a 

wn 1 the Simple intereſt of Dt 128. 6d. for 


V. 
EXAMPLE © is. coquleed 


in time, at 5 per cent. be 861. 6s. 1 
— how long the ſame was out at interelt? 
J. pence. |. 8. d. pence, year. 
As * 24000): 575 126 (or 138150): : 1: (iſt Anſwer.) 
„ farthings. I. 8. d. farthings. | 
And as 5 (or 4800) : 86 6 10{(or 82890): : 1ſt Anſ; (An. req.) 


24000X 1x 82890 _ cXB8a8g Bags _ 
Then i1381;50X4800 © 138ig 3581 he 
Anſwer. 


Cor, I. Hence, when the principal, intereſt, and rate of 
intereſt, are given to find the time at Simple intereſt, 

The rule is, multiply the given intereſt by 100l. for a divi- 
dend; and the rate per cent. and the principal together for a 
diviſor z and the quotient will give the Anſwer in years, or years 
and parts, or parts of a year and to know the number of days, 
if the time be not years complete, multiply the dividend, if 
ned, if It be above a 
year, by 365 3 then divide by the (aid diviſor, and the quotient 
will be the odd days, 

But note, before the above rule is applied, the 100l. and the 
wen principal muſt be reduced to one and the ſame denomina- 
on ; likewiſe the rate per cent, and the given intereſt muſt alſo 

be reduced to the loweſt denomination mentioned in the intereſt 1 
or, the odd money of the given principal and intereſt, if any; 
may be reduced to the decimal part of a pound, and annexed to 
the pounds, and then no other reduction will be neceſlary ; 
only in png > and dividing, the rules for managing 
cimals muſt be ſtrictly obſerved. 

Cox. II. If the intereſt, the rate of intereſt, and the amount, 
be given to find the time, ſubtract the intereſt from the amount, 
ul it will leave the principal, with which, and the reſt of the 
data, proceed as before, 

Cor, III. If the rate of intereſt, the principal, and amount, 
* to find the time, ſubtract the principal from the amount, 

it will leave the intereſt z and & the time will be found 
according to the aforeſaid rule. 

N. B. Other rules might have been given for theſe caſes, But 
none more eaſy than the above z and therefore it would be both 
needleſs and 1 — to enlarge further on the matter. 

Cor, IV. If inſtead of the rate of intereſt, the time be given, 
and the rate of intereſt be required, then 1 2 princi- 
pal by the time for a diviſor z the dividend wil as before: 
and 224 will be the rate of intereſt, But note, 

iſt, If the time be days, they muſt either be reduced to the 
decimal parts of a year, or otherwiſe the dividend, beforemention- 
od, muſt be multiplied by 365, for a roper dividend in this caſe, 

2d, If the time be and days, then the decimal for the 
odd days may be taken, and annexed to the years z or the whole 
may be reduced into days, and the proceſs conducted accord- 
ing to the laſt note, 

3d. The Anſwer will be of the ſame denomination into which 
the given intereſt was reduced; which muſt always, as was ob- 
ſerved, be brought into the loweſt, if decimals are not uſed. 

Con. V. If the rate of intereſt, the time and the intereſt be 
on to find the principal, then the rate muſt be multiplied by 
the time for a diviſor; the dividend being as before, vis.=the 
intereſt multiplied by 100l. and the Anſwer will be had in 
pounds, 22 and parts of a pound. | 

N. B. theſe caſes follow eaſy enough from the Rule of 


Ate L Hue principal, tine, md rae of intereſt, 
LEM * inci , | 
i giv to find the A or intereſt 


4 Ads decimal, to the intereſt of 
, * or a year, which, at 3 per cent, is og at 3þ, is.035 at 4, 
or 03, 4þ by 74 at lis, 2 is . 
il. for a year, 


a year involve this amount to the. denoted 
the time, viz. to the ſecond power, if it is 2 years; to the 


ird power, if the the fourth | 
NZ. You k 2 "oy ; 


of ANNUITIES, Chap, I. I have 


ARITHMETIC. 


&c, and it will give the amount of 1]. for ſuch time; and this 
multiplied by the principal (taken decimally if there be odd 
money) will give the amount of the principal in pounds and de- 
cimal parts, from which ſubtract the principal, and it will leave 
the intereſt, 

ExAaMPLE, What is the amount of 550l. for 4 years, at 5 
per cent. Compound Intereſt ? 

Here 1.05 is the amount of 11, for a year, which involved to the 
fourth power, is 1. 52 50625; which multiplied by the principal, 
5501. gives 668. 52843751. =6681. 108. 64d. the Anſwer, 

From this ſubtract 5501. and the remainder is 1181, 10s. d. 
the intereſt, 

. ScHor, When the time runs high, or is not given in com- 
plete years, logarithms ſhould be uſed, or the trouble in ſome 
caſes would be almoſt immenſe. 

But 4 ithms, any caſe of this ſort is ſolved with the ut- 
moſt di 4. hy The rule is this, take the logarithm of the 
amount of 11. and multiply it by the time, taken in years; or, 
if there be odd days, the days muſt be taken in fractional or de- 
cimal parts of a year; and to the product, add the logarithm 
of the principal in pounds, or pounds and fractional or decimal 
parts of a pound, if there be odd ſhillings, and the ſum will be 
the logarithm of the amount; then look in the table of 


rithms for the correſponding number, and it will be the amount 


itſelf in pounds and decimal parts, 

ExAMPLs., What is the intereſt of 3501. tos. for 54 years, 
at 34 per cent. per ann, Compound Intereſt ? 

Here the amount of fl. for year, is 1.0351. and the logarithm 
thereof, is . 0149403; which multiplied by $5} == 0784366, 
Alſo 350l. 10s = 359-5 the logarithm of which is 2.544088, 
and this added to , 7 4366 = 2.023124 = the logarithm of 
the amount; and conſequently the amount itſelf, is 419.88g61, 
From this, ſubtract 350.5, the principal, and the remainder is 
69.3846 2 690. 78. 17 the intereſt required, 

PronLaM II. The intereſt, rate of intereſt, and the prin+ 
cipal, 4 amount, being given to find the time, at Compound 
ntereſt. * 

Rorz. From the logarithm of the amount, ſubtract the lo- 
garithm of the principal, and divide the remainder by the lo- 
garithm of the amount of 11, for a year, and the quotient will be 
the time required, 

EXAMPLE. If the Intereſt of 3501. 108, dt per cent, per 
annum, Compound Intereſt, be 69), 7s. 94d. it is required to 
determine how long the ſame was out at intereſt ? 

Here, the Intereſt, 691, 78. 94d — 69.3 . and the 
— 3501. 10s, = 350.51. conſequently the amount is 
419.8396], The logarithm thereof is — Alſo the 
logarithm of the principal (350. fl.) 2. 344688 which ſub- 
trated from 2.6231246, leaves ,0784366, aryl this divided by 
0149403, (the logarithm of the amount of fl. for a year) 
5. 25 years, or 7 years, the Anſwer, 

PRoBLEM III. Given the intereſt, the time, and the amount, 
or principal, to find the Rate of Intereſt, 

ULE, For the logarithm of the amount, ſubtract the lo- 
arithm of the principle, and divide the remainder by the time, 
55 will the quotient be the logarithm of the amount of il. for a 
ear. Then the number anſwering thereto, will be the amount 
leaf from which ſubtract 1], multiply the remainder by 100 
and the product will be the Rate of Intereſt required. 

ExAMPLte, The Compound Intereſt of 350l. 108. for 5þ 
years, being 6g]. 78, 77 t is required to determine at what 
9 annum, the ſaid ſum was put out to Intereſt ? 

ere, as in the laſt Example, the amount is 419.9896l. and 
the logarithm thereof is 2.6231246, Alſo the logarithm of the 
incipal (389. 5.) is 2.544088 ; and this ſubtracted from the 
rmer, leaves . 0784366 which being divided by $5.25, gives 
0149493, * logarithm 0 $039 and therefore 77 is the 
intereſt of 11, for a year; $ (or cent.) 18 
of intereſt required, f . 

Senor. To facilitate the ions of Compound In- 
terelt, it has been t6 give tables of the amount of 11: 
at the different, Baths of In , calculated for as many years 


as it is — will occur in — "MAS 
e, however, appear unnece as in yſtem 
f y uch tables as will 


always anſwer the ſame purpoſe, with their uſe at large; to which 
I refer the reader for further information. ET 
CHAP. XVI. DISCOUNT. 
Diſcount is but a particular caſe of intereſt, being confined to 
the ſolution of this Problem, viz. Given the amount, the time, 
and Rate of Intereſt, to find the Intereſt, 
In which caſe the Intereſt is termed the Diſcount; becauſe, it 


is that which ought to be diſcounted, or allowed, for the 
yment of ; F f 


pa ſum (equivalent to the amount) at ſo long a time 
it becomes due, as is denoted by the given time. 

Alſo the principal, in that caſe, is termed the preſent value; 
becauſe it is that money which a creditor ſhould receive in pre- 
ſent payment, in lieu of a ſum equivalent] to the amount, and 
2 not till ſuch a period hence, as is expreſſed by the given 

me, 


In Simple Intereſt this, like the reſt of the caſes, is performed 


by the Rule of Three. 


4 K 5 ExAMPLE 


\ 


the rate, 


} 


ARITHMETIC. 


Exaurtt. What is the diſcount of 5731. 15s, due 3 years 


hence, at 4þ per cent. Simple Intereſt ? 
BD Deco thus: F 
Int. of 100l, 
Year Years fe a year, | 
As 1: 114. fl. : the Intereſt of 100l, for 3 years, = 
. The Amt. of 10d l. The given Dif. of 1135l. 
| for 3 years Amount for 3 years, 
Then, as 200+ 13-5 (or 113.51.) : $7375 :: 155 : 


| * 
the Diſcount of 573-751. for 3 years = — 4113. 


$7375 X27 o 1549-125 68.2434). nearly =681, 48, 1004. 
the Aale w— 
mwer. : 

Hence this rule: Find the amount of 1001, for the given time, 
according to the proper Rate of Intereſt. And then ſay, as the 
amount of 2001, is to the ſum to be diſcountedh ſo is the intereſt 
of fool. for the ſaid time, to the Diſcount requiredz and the 
' Diſcount ſubtracted from the given ſum, leaves the preſent value, 
or the money, Which the ſaid given ſum is worth in ready caſh, 

Scuol. When Compound Intereſt is uſed, find, according 
to the ſed rate of Intereſt, the amount of 11. by the me- 
thod of Compound Intereſt for the given time. Then divide the 
given ſum by that amount, and it will give the 
which, ſubtracted from the ſaid ſum, leaves the Diſcount. 

n the foregoing Example, the amount of 11, for 3 years, = 


1.141 166125 and W And this ſubtracted 


from 573-751. leaves 0.97477) = 7ol 198, 6d. nearly, = 


the Di count, at Com 
The rule in this caſe, by logarithms, is as follows; take the 


loga 

thm of the amount of 1 

the time, in years, or decimal of a year, and ſubtract the 

product from the logarithm of the ſum to be diſcounted, taken 

_—_—_ and the remainder will be the logarithm of the preſent 
value. 

Then the number in the tables anſwering thereto, is the pre- 
ſent value itſelf; which, ſubtracted from the ſaid given ſum, gives 
the Diſcount as before, 

N. B. The moſt correct and uſeful book of logarithms, of u 
reaſonable price, is that of which Dr. Hutton, F. R. S. and 
Profeſſor of Mathematics, at the Royal Academy at Woolwich, 
is the author. ; 

He has been at extreme pains in comparing, amending, and 
enlarging the beſt editions of Sherwin's Tables; and has alſo 
given, by way of introduction, a valuable hiſtory of Logarithms, 
with the various methods of conſtructing them, and their applica- 
tion, in a variety of caſes, 


CHAP, XVII. EQUATION OF PAYMENTS, 


- Equation of Payments is the method of finding a time, at 
which, if ſeveral debts, due at different periods, be all paid at 
once, neither party ſhall either gain or loſe thereby. 

The common rule is this : 
Multiply each payment by the time at which it will become 
due from reſent time, or from any fixed time that ſhall not 
be after the firſt payment; then divide the ſum of the products 


by the ſum of the payments, and the rms will be the equated 
time required, —— from the ſaid fixed time. 

ExAMPLEs. A owes B three ſeveral ſums of money; viz. 100]. | 
due at the end of 6 months; gool. due at the end of 12 months; 


and 400l. due at the end of 15 months; what is the equated time 
for paying the whole ? 
Here too x 6=600z 
6000. Alſo, boo + 
+ 400 = 1000, 


Then 12599 = 12.6 months, or 12 months and 18 days, 


000 
allowing 30 days to the month, the equated time required. 
: * is metos though much ee on account of 
the eaſy mode of Calculation, is not ſtrictly true, as it neither 
rees with the principles of Simple or Compound Intereſt, 
owever, where the whole time concerned is not long, it will 
deviate but very little from the truth at Simple Intereſt, 
The error of i this method lies in making no difference between 
the intereſt and the diſcount, whereas the latter is ever leſs than 


_ the former. The ſequated time, by the above Rule, will be al- 


a - 1 great. 
ut when the period between the firſt and laſt is 
Conſiderable, the equated time ſhould be aſcertained according 
to the principle of 2 — Intereſt, as it will be inequitable 
if only Simple Intereſt is regarded, And, as the calculation ac - 
cording to Simple Intereſt is fo very tedious that no author which 
I have read has given themſelves the trouble of inveſtigating a true 
method for more than two payments ; and even for two payments 
none have been ſtrictiy accurate, except Mr. Burrow and Mr. 
| omg ney and as the method already given is ſuffleſent when 
the time between the firſt and laſt payment lo not very great, it 
would only be introducing ſuperfluous matter to deliver any "hag 


further on this ſub R und I 
which is this : Jet, ving the ule of Compound n ) 


x 12=6000; and 4o00x15= 
6000 +6000 = 12600; and 100 + ho 


ſent value 


for a year, and multiply it by | 


Þ 
he i d hu (hr 


Find the t value of each ſeparate . d 
at Compound Intereſt, according to the given rate of bent 


from the time of its becoming due, to the time of the fp 
ment, Then, making the ſum of all the preſent values a prin. 
cipal, find in how r at Compound Intereſt, the fame 
nap rr to the of the payments, and that Will be the 
time required, 

The nplcato hereof is eaſy enough from what has been 
delivered in the Rules of Compound Intereſt and Diſcount, wit, 
out intruding further Examples, 

CHAP, XVIII. OF PROGRESSION, 
on is either Arithmetical or Geometrical: the forme; 
ariſes from the continued Addition of ſome Common Number 
and the latter from the repeated Multiplication or Diviſion by 
ſome ſuch numbers, 
SECT. I. AntTHMeTiCAL Proontawton, 

DerintTion I. An Arithmetical Progreſſion is a ſerles or 
rank of numbers, wherein each ſucceeding number either increaſes 
or decreaſes by dome common difference, 

II. The Common Difference is called the Arithmetical Ratio 
of ſuch Progreſſion, 

III. Each number in the Progreſſion is called a Term. 

IV. The Term which immediately precedes another, is named 
the Antecedent of that other; and that other is named the Conte 
quent of the preceding Term, 

V. The firſt and laſt Terms of a Progreſſion are called the Ex. 
tremesz and the other Terms, the Means, 

Tutonzu I. In any even number of continued arithmetica) 
proportionale, the ſum of the extremes is equal to the ſum of any 
two means that are both equally diſtant, 

Thus, in the Progreſſion, 2, 4, 6, 8, 10, 12, the ſum of the 
extremes, viz. 12 + 2, is equal to the ſum of any two equi. 
diſtant means; vis. 10 + 4or8 +6, 

Tusonzu II. In any odd number of continued arithmetical 
proportionale, the double of the middle term is equal to the ſum 
of any two terms that are equally diſtant, 

Thus, in the Progreſſion, 1, 3, 5, 7, 9, the double of the 
middle term 10 is 10=1 + 92=7+3. 

Tutonzu III. The difference between any two terms in an 
arithmetical progreſſion is equal to the difference between any 
— in that progreſſion that are at the ſame diſtance from 
each other. 

Thus, in the ſeries 2, 5, 8, 11, 14, 17, 20, the difference 
between any two terms, for inſtance, between 2 and 8, is equal 
to the difference between any other two terms that are alike re- 
mote from each other; viz, to the difference between 5 and 11, 
8 and 14, 11 and 17, and 14 and 20. 

Con. I. If there are two arithmetical ſeries, having the ſame 
common difference, then the difference between any two terms 
in the one is equal to the difference between any two terms in the 
other, taken at the ſame diſtance from one another in each. 

Cor, II. Any ſeries which conſiſts of a conſiderable number 
of terms, may be reſolved into two or more ſeries, whoſe ratio or 
common difference ſhall de double or treble, &c. to that of the 


iven one, 

Tuck IV. If there be two ranks of numbers in arith- 
metical progreſſion, having the like number of terms in each, 
their ſum will be in arithmetical progreſſion, whoſe ratio or com- 


mon difference ſhall be equal to the ſum of the rativs of the two 
given progreſſions, , 
us, let the rſt rank be 5, 7, 95 11, 13, 15, 17, com. diff. =2, 


2d rank , 6, 9, 12, 15, 18, 21, com. diff. z. 
Their ſum = 13, 18, 2 IF \ 38, a progreſſion 
whoſe common difference is ” . * a 

Tusoanu V. If three numbers are in Arithmetical Progreſ- 
ſion, the rectangle of the extremes, together with the ſquare of 

the common di is equa] to the ſquare of the middle term. 
Thus, if the quantities be 4, 6, 8, the rectangle of the ex- 
tremes, viz. 4X8 or 32, added to the ſquare of the common 
difference, viz. 4 {or 2X2) ==32+4=36= the ſquare of the 


middle term, viz. bx 

Tutonzu VI. The & of the ſum of the extremes, by 
the number of terms in any Arithmetical Progreſſion, is equal to 
twice the ſum of the ſum of the ſeries ; and conſequently, the ſum 
of the ſeries is equal to half that product. | 

Thus, let the feries be 3, B, tr, 14, 17. 

Then, 3 + 84 11 + 14+ 17, or the ſum of the ſeries == 
194+$X5 22X5. 
- = 11 X 58355. 


2 

Con, I. Twice the ſum of any arithmetical ſeries divided 
by the ſum of the extremes, is equal to the number of terms. 

Con, II. Twice the ſum of the ſeries, divided by the number 
of terms, is equal to the ſum of the extremes; and, therefore, if 
one extreme is given, the other is had by Subtraction. 

THronen VII. In any arithmetical ſeries, the laſt term in 
an inc progreſſion, or the firſt term in a decreaſing one, 
is equal to the ſum of the other extreme, und the product under 
the number of terms, leſs t, and the common difference. 

Thus let the ſeries be 3, 6, 9, 12, increaſingy or 13, 95 


ta or 
X3) 1s tho laſt term In the former, 
THROMIM 


A £ a! 


fn Boz az: mT 37. 


= K 


| ARITHMETIC, 


Taroxen VIII. In any arithmetical ſeries, the firſt term in | 
in increaſing progreſſion, 


or the laſt in a decreaſing one, is equal 
to the difference between the other extreme j and the produtt un- 
in foregoing ſeries, 12—9= 3, the firſt term 
* , nd the laſt in the decreaſing one. 
Con. I. The ratio, or common difference, is equal to the dif- 
ference of the extremes, divided by the number of terms, leſs 1. 
Con, II. The quotient produced by dividing the difference of 
the extremes by the ratio, or common difference, is equal to the 
of terms, leſs 1 and conſequently, the ſaid quotient, 
more 1, is equal to the number of terms. 
Tutonzm IX. If the roots of a ſeries of ſquare, cube, biquad- 
nate, &c. numbers, are in arithmetical progreſſion, the ad, Seele 
kc, differences vf ſuch ſquare, cube, biquadrate, ke. numbers re- 


1 
5 , , 
it dif, 8, 16, 2 
Squares 1, 9, 25) 49) b1 2d df. , & "Bequa 
aſt diff, 26, 96, 218, 386 


Cubes 1, 27, 125, 343, 729 1 222 2 4 equal 


ART. I. Qugtion: in Arithmetical Progreſſion. 


pier, I. A maſter hires a ſervant for 6 — — agrees 
to pay him for the firſt day, two-pence, for the ſecond, Four-pence, 
for the third, ſix-pence, and ſo on, advancing his wages two-pence 
per day. What $ the amount of the ſix weeks wages? 
Here the firſt term is 2, the ratio 2, and the number of terms 
1. eee ee term lu 41 K 1122 
17122 


Alſo, by Theorem VI. FIX = ſum of the feries= 


4 I. 108. 6d. the Anſwer, 

Quarrion II. A n undertakes to walk 400 miles j and to 
walk 31 miles the firſt day, and encrenſe each day's journey by a 
certain conſtant portion, in ſuch ſort, that the laſt day's Journey 
ſhall be 49 miles, It is required to determine how long he will be 
in perſorming this undertaking, and what will be the increaſe 
wherewith he will daily mend his pace ? 

Here there is given the ſum of the ſeries, and the extremes, 


And, by Theorem VI. Cor. 1.4992 509. 1, = the 


31+49 80 
number of days he would' be on his journey : alſo, by Theorem 
VIL Con DF = 3 ma, the miles he walked each day 


more than on the preceding day, 


Quesrron III. A perion paid off, by inſtalments, s certain 
debt ; the firſt payment was 20s. the next 258. the next 30s. and ſo 
on; increaſing the payment each time by 5s. Now the laſt pay- 
ment was ten guineas, I demand what was the debt, and in 
many — the ſame was diſcharged ? 

By Theorem VIII. Cor. II. the number of payments is = 
210—20 


0 

* ==, 1==38 + 1==39. Then, by Theorem 
VI. the debt is =D ED EIN Sz 15 x 39= 448; 
ſhillings = 224). 58. 


ART. II. A Synopfir of the different Caſet in Arithmtical Progreſſion, 


Caſe, | Given, | Required. Solution. 


. Gm, | 51 GG 


| | l—sz 
21 2, 4, , "ts wh tt 


; _ 


4 = 2 
3 a, J 1, <4 # 3 
1 1 © TT 


0 4, , 5 4. l 117 


3 % 1, l, 4% 1, 


1 
6 1 4 u, 4, 4% 6 


in 
ne, 
let 
95 
7 
$2 


| 


reſult 


Caſe, | Given. | Required, Solution, 4 
| | — I — 
28 1d 
7 a, d, 1, 1, J, — 
rand |* + % = 
_ 2 


4 2 125114 
8 4 „ a, t „ 2 En 
= 


— —  __ 


LOTION 
4 7 


„ 4 l, 7. a, * | _ 
| n+d + v WT, 


n= ad 


a = — 
10 1 ny ts a < 1 = 21517 


1x 


a=leait term 
| =>greateſt term 

Note in the above ] „number of terms 
4==common difference 
ij1=\ſum of the ſeries 


ART. III. Of Figurate or Polygenal Numbers, 

I, The ſums of numbers in a continued arithmetic proportion 
from unity, are called Figurate or Polygonal Numbers, 

II. The ſeveral ſums of a ſeries of Figurate Numbers, are called 
Solid Figurates or Pyramids, Alſo, the ſums of the Pyramids are 
named Second Pyramidals ; Pyramidals, the Sums of Second Pyra- 
midals. Third Pyramidalsz and fo on. 


nnn. An 


Arithmetical | Dif.1. Bf z. Dif. : | nd 

Series, 1, 2, 5 4c. ITO z10,000.|1,5,9,1%, &c, 
Figurates ofthe |T riangulars| Squares. |Pentagonals|Hexagonals. 
Firſt order 1, J. 5, Toi, 9» 16 =; 12, 231, 6, 15, 2 
Second order t, 4, 10, 20[I, $, 14, 30\t, 6, 18, 4 ty, 7,22, 5 
Third order , 5, 15 35[t, 6, 20, Solty 7, 25, ©51t, 8, 30, U 

Note. All the hgurate orders of the ſeries, 1, 2, 3, 4, &c. where 
the difference is 1, are of the triangular kind ; becauſe the units of 
each number in the firſt order (after the firſt) may be regularly diſ- 
poſed in a triangular form z viz. trees, or any other things to the 
amount of thoſe numbers, may be ſo diſpoſed, Alſo, all the orders of 
the ſeries, 1, 3. 5, 7, where the difference is 2, are of the ſquare 
kind, becauſe the numbers in the firſt order form ſquares: and all 
the orders of the ſeries, 1, 4, 7, 10, where the difference is 3, are 
of the pentagon kind, becauſe the numbers in the firſt order form 
pentagons;z where the difference is 4, they are of the 
kind : and, in general, all the orders of any ſeries are denomi- 
nated after the name of that polygon whoſe number of ſides or 
angles exceed the common difference by 2. 

ote alſ», The number of terms compoſing any figurate num- 
her ©f the firſt order, ſhews the number of to be diſpoſed on 
each ſide of the polygon to which it relates, 

ProBLEM |, Given the fide or number of terms compoſing any 
figurate of the hrſt order, and the common difference of the arith- 
metical ſeri*s from which it is derived, to find the figurate number; 

Rötz. Muluply the fide or number of terms, leſs 1, by half 
the product under the ſide and common difference: to the reſult 
add the ſaid ſide, and it will be the Anſwer required. 

Exaurts Let the common difference of the arithmetical ſeries 
be 4, and the number of terms 10; what is the figurate number? 


Here 10+ 10— 1 * =10+9x2x10=10+180=199 


the figurate number required. 

Cos, I. Since a figurate number of this order is == to the ſum 
of all the given number of terms in the arithmetical ſeries, it fol- 
lows, that this cale is equivalent to the finding of the ſum of an 
arithmetic ſeries proceeding from unity, the common difference 
and number of terms being given. 

Cor, II. If the number of the ſides or angles of the polygon in- 
ſtead of the common difference of the arithmetical ſeries been 
given, the caſe would have been the ſame, ſince the number of ſides 
or angles, leſs 2, Is common difference, 

ProntEm II. Given a figurate number of the firſt order, and 
the common difference of the arithmetical ſeries, to find the (ide, 
or number of terms compoſing it. 

Rutn. To 8 times the given number, add the common dif- 
ference, and from the ſum ſubtract 4 ; then multiply the remainder 
by the difference, add 4 to the product, divide the ſum by 4 times 
the ſquare of the difference, and extract the ſquare root of that quo · 
tient. Alſo take the difference between 2, and the common di 
ence, and divide the ſame by twice the difference j then, if the com- 
mon difference was above two, the quotient thus obtained muſt be 
added to, but, if leſd, ſubtracted from, the ſald ſquare root, and the 

will be the Anſwer, 


ARITHMETIC. ; 


If the common difference be 2, the ſquare root itſelf is the 
ſwer. | | 

—_— Let the figurate number be 190, and of the hexa- 

kind, what number of terms is it 3 of, or what term 


oY the figurate rank ? 34 
; Here | >a 5 of ſides, and 6=2=4, the common difference. 


| Alſo 190 x 8+ 4—4=1520, = 
And 1520X4+4— 1520+1. 1521 =330-259 5.0625. 
4.4 4 4X4 1 
ThenF95.0625=9.75, Likewiſe 77. 7 = 42.6 


und 9.75 T. 25 10 the Anſwer ſought. 

Os I. ; is caſe amounts to the ſame thing, as finding the 
number of terms in an arithmetic ſeries, proceeding from unity z 
by having the ſum of the ſeries, and the ratio or common difference 


given. | 

Pros, —— Wks find any aſligned term of a triangular ſeries of 
any given order. 

RuLE, Let n denote the place of the term in the ſeries, and m 
the number expreſſing the given order; then, if as many terms of 
the following ſeries, as is denoted by m+ 1, be multiplied toge- 
ther, the reſult will be the Anſwer. | 

Note alſo, the denominator of the laſt term, included in the ope- 
ration, is always ==, 

The ſeries, 1, 2s "+3, 21 »+0 &, ad in- 
fnitum, 2 4 6 7 
EKxaurtt. What is the 6th term of a ſeries of the 5th order of 
the triangular kind ? | 

Here #=614 and m=5 and theteſore the number of terms to 
be multiplied = 34 16. 

bx7xBxgxioxt 


Conſequently, OERIRIN Ne oC 


Wee 3Ktt==464, the Anſwer, 


Con. The fum of „ terms, in any order, is equal to the mth 
term in the next ſuperior order. Hence, the above Anſwer, is 
equal to the ſum of 6 terms in the 4th order, 

PrRobitm IV. To find the figurate number in any place of 
any order, and of what ſpecies ſoever the polygon ls. 

Russ. Find by the laſt Problem the figurate number, in the 

ven place, and order, of the triangular ſpecies ! alſo And the 
Nauru number, In the preceding place of the ſald order, and 
ſpecles ; and multiply the ſame by the number of the order, lefh 
t 1 to the product, add the firſt found Agurate number, and the 
ſum will be the anſwer fought, | 

ExAMPLEt, Let It be required to find the fourth term In the 
ſerles of the third order of pentagonals. 

Here n and mam; and, therefore, the fourth term In 


the triangular frle ee — 

4 4 4 
l And the preceding term in that 
order, &c, = 1 „ nn Then 15 x J—1 


15 X 2=20, and 30+ 35==6s5, the Anſwer, 
* The ike — — place here as in the preceding 


Problem, fo that this Anſwer is equal to the ſum of 4 terms of the 
pentagonals 


ſeries in the 2d order of or the ſecond order of the 3d 
ſpecies of figurates. 
SECT, II. GromteTrIcat PRoGrEsSIONS, 


I. Any ſeries of numbers increaſing by a conſtant multipliea- 
tion, or decreaſing, by a conſtant diviſion, is ſaid to be in 
metrical progreſſion, thus: 2, 4, 8, 16, 32, &c. is an increaſing 


feries by a continual multiplication by 2, and 51, 29, 9, 3. 1, Kc. 


is a decreaſing ſeries by a conſtant diviſion by 3. 

II. The number, by which the ſeries is conſtantly multiplied, 
or divided, is called the ratio, | 

III. Duplicate, triplicate, quadruplicate, &c. ratio, is the ſquare 
cube, biquadrate, &c. of ſome given ratio. 

IV. The greateſt and leaſt terms are called the extremes, and 
the intermediate terms the means. 

V. The antecedent of any term, is that term which immedi- 
ately precedes it; and the quo of any term, is that term 
1 Il 1 wt 15 

RREOREM I. In any ſeries of num geometrical pro- 
greſſion, the product of the extremes is equal to the product of 
any two means equally diſtant from the extremes. Thus, in the 
geometrie progreſſion, 3, 6, 12, 24+ 48, 96, the product of the ex- 

tremes, vis. 3x96 (or 108) N48 1&4. 
Con. In a ſeties where the nuwber of terms is odd, the product 
of the extremes is alſo equal to the ſquare of the middle term. 

THrokeM IT, If out of an etric ſeries, there be taken 
any ſeries of equidiſtant terms, that ſeries will alſo be in geometric 


4 | 
ws in the etien 1, 3494 899 b., 30 108g, br. there be ub 


the terms, 3. 27, 4, theſe terms are alſo in 
and vein theo eats ratio of the formers 
on. Hence, any geometric ſeries, where the num 
1 conſiderable, may by reduced in two or mere other fe, Ws 
TazorEn III. If there be a ſeries of terms in geometrie 
greſſion, their reſpeRtive differences will alſo be in the fame . 
rr —— in 8 9, 27, Bt, 34 
&. the ences 3—1, 94, 27=9 I=27, Keri 3 
18, 54, reſpeRively, are in geometric progreſſion, wi. 
the given ſeries, viz. the ratio in both progreſſions is the (ae? 
ok. Hence, the differences of theſe differences; and 
the differences of theſe latter differences, will be in the fame geo. 


metric progreſſion, 

Tusonzu IV. The laſt term in any deſcending geometric 
ſeries, or the firſt term in any aſcending one, is nm 4 the other 
extreme divided by the ratio, raiſed to the power denoted by the 
1 6, 18, 54, aſcendi ESR þ 

us, in es 2, 18, 5 ' or a 
deſcending; the firſt term in the er, or laſt 2 lb z 
equal to 34, divided by the cube of the ratio, viz. by 3, or 2; 
= — 


22. 

on. I. The laſt term in any aſcending ſeries, or the iſt in an 
deſcending one, is equal to the other extreme, multiplied by the 
ratio, raiſed to the power, denoted by the number of terms, Wi l, 
Con, II. In general the n term of an aſcendi ſeries, ivequal 
to the firſt term, multiplied by ru— ; where hne ne 


the ratio, f 
Cox. III. The nth term of any deſcending ſeries, i 
oy — _ as, 4 10 6 3 
HEOREM V. In an etric ſeries er aſcendi 
deſcending, the en between the ſquare of the firſt tom, 
and the product of the ſecond and laſt, divided by the difference 
— the firſt and ſecond terms, is equal to the ſum of all the 


es. 
Thus in the afcending feries 2, 4, B, the ſquare of 
firſt term (a) is 4 the Produ FN 16, 38, and 2. 2 


= 125: 14-4 mw 124. Alſo the difference between 
— X. termamg— f= and 10, the um of 
ties, | 


Again, in the deſcending ſerles 38, 16, 8 the 
the fr term 4 is me AN Vo Nebel 4 e 
and laſt = 16 K f = 1 and 10 2, 
| Fu d M4 Jizz99 


ference and ſecond terms mz $2—16 wz 16; and 
293 8 61, the fum of the aries, as before 


Con, I. Or, If the difference between the firſt and laft term 
be divided by the difference between the firſt and ſecond tormt, 
and the gut ent be multiplied by the ſecond term 4 then this pro- 
— ad +. © firſt term, will be the ſum of the ſerles, whether 

0 be an 

Con, II. If the greateſt term of any geometric be mul · 
tiplled by the me j wo if from the product, the lea(t term be 
ſu trated and the remainder divided by the ratio, leſs 1, the quo- 
tlent will be the ſum of the ſeries. 

Con, III. It in any geometric ſeries, the difference between the 
greateſt and leaſt terms, be divided by the ratio, leſt 1 ; and, if the 
_ — added to the greateſt term, the reſult will be the ſum of 

the 1lerices, . a 

Con. IV. If the ratio of any geometric ſeries, be raiſed to the 
Ee by the number of rerms and I be ſubtracted there- 
rom z and, if this remainder be divided by the ratio, leſs 1, and 
the ; be multiplied by the leaſt term, the produ& will be 
e 

ok. V. o of an de raiſed to 
wer denoted by the member of ring, and 1 be ſubtracted there- 
and, if this remainder be divided by the next inferior power 
of the ratio, or by the ratio raiſed to the power, denoted by the 
number of terms, leſs 1, and this 8 be multiplied by the 
1 = 1 * = ſum of all the ſeries. , 
ok. VI. In an te ing geometric reſſion, i 
the ſquare of the term be divided b the difference between 
the firſt and ſecond terms, the quotient be the ſum of the ſeries. 

Con. VII. If in any infinite decreaſing ic progreſſion 
the product of the firſt and ſecond terms be divided by the differ- 
ence of thoſe terms, and the quotient added to the firſt term, the 


reſult will be equal to the ſum of the ſeries. 
eometric 1 
Ne product be divided 


Con. VIII. If in any infinite decreaſi 
the firſt term be multiplied by the ratio, an 
by the ratio, leſs 1, then the quotient will be the ſum of the ſeries. 
Con. IX. If the ſum of an infinite decreaſing geometric pro- 
I 15 difference between the ſum and the firſt 
z the quotient will be the ratio of ſuch ſeries, 
Con. X. If the ſum of an infinite decreaſing tic 


nding or deſcending one. 


| on, be divided by the ratio, and the quotient ſubtracted 
or ſum, or multiplied b 1 Bn, 
former eaſe, of the — 


5 


etric teſlion, are 
195 as through their uy, Mu licktion is 


the ratio, leſs , the remainder in the 
fi the latter, will be the firſt term. 
N. B. Moſt of the operations it 


wrong 


tion z Diviſion, by Subtt 4 Involutiony 
i _ QUESTIONS 


and 


ht by 
y 
| by Multiplication | 


ARITHMETIC. 


9 ons in Geometric Progr. cond and third, as the firſt term is to the third, they are ſaid to be 

Qun8rTI0N. I. What debt will be Aten 9 months, b LIES 7? 
paying J. the firſt payment, 61. the ſecond, 121. the third, andſo | II. When four terms are ſo diſpoſed, that the difference between 
In, doubling the payment each time; and what will be the laſt | the firſt and ſecond is to the difference between the third and fourth, 
t: rh, 


29 —1 tional, | 

Here, by Theorem V. Cor. IV . III. If the terms of an harmonic proportion be continued, then 
1X33 alſo, 2'>=2X2X2X2X2X2X2X2X2==512; and it - _ 1 —— : 
A ax 3=13361 the debt, * — EM I. Given two terms to find a third in harmonie pro- 
L Theorem IV. Cor. I. “ x 3==laſt payment 56 x \ ent, Divide the red, of the two terms by the dfferenc 

. F ween twice the firſt ſecond term, and the quoti ill 

QuasTION II. What debt will be diſcharged by — the third term of the op mr but if it be the — Ar 

. 


— A , 9 =-*_L 


ments in geometric progreſſion, the firſt payment being 11. term that is given, and the firſt term is wanted, then divide the 
laſt 20481. the ratio _ 2 ** product by the difference between twice the tir term and the — 
Here, by Cor, III. o48— + 2048 = 2047 + 2048 == | cond, and the quotient will be the firſt term. 
2—1 Note. The firſt or third term (according as the caſe ſhall be 
5. the Anſwer, poſed) muſt be greater than half the „other wiſe the q 
| 18710N III. —— body to move ally after this will be impoſſibſe. 
manner 3 vis. the firſt year 20 miles, the ſecond, 19 miles, the | ExAMPLx. Let the firſt and ſecond terms be 10 and rs, reſpee · 
y third, 18; N . ſo 2 in a — pr — whe e ratio ut; tively, what is the third term in an Harmonic Proportion 
far will it move in an eternity, or is ance on lz. 10X 
Here, by Theorem V. Cor. VIII. 20. K . 4 1 = Prone Il Given three terms to find a fourth in harmonic | 
| 10 19 | | 
0 10 K 19 440 M 20222400 miles Hance x urn J. If the three firſt terms be the firſt, ſecond, and third, 
it 10 1 the dl required — — = 4 of — — — by — difference de- 
: ween twice the firſt term and t term, votient 
= Cafe, 4 Fe "ens aa w be ay 1 the — 4 je: uur 
— 0 ere the firſt term muſt be propoſed greater 
5 1 mn af the ſecond, or the caſe will be impoſſible. * 
0 „ee ht '\n IT, If the given terms be the ſecond, third, and fourth, to find 
; : Pam | the firſt, then divide the product of the ſecond and fourth by the 
1 — — _ difference between twice the fourth term and the third, and the 
, | i +l quotient will be the firſt term, 
8 i] «an 15 * * _ Here the fourth term muſt be greater than half the third, 
0 om and bo heli; HT nee 2 5 
of Im 0 hl Here 1900 a: 10S INS 0 the Anſwer, 
f 11 „95 h 6 III 110=24 10— ==} 4 
1 92 _—_— CHAP, XX, OF FALSE POSITION, 
— — — Falſe Poſition {4 either fingle or double, and each takes Its name 
FU 22 from having this property of attalning tv the true anſwer of queſs 
M 4 | * LO log, == lag. 0 | one, by the or of a falſe number or numbers, 
1 "= r Queſtions which w_ to poſition are ſuch as cannot be en 
— dl M be bf H -. ſolved by the common rules, Where one ſuppoſition only Is u 
at — 1 y lolving this en | the method Is called Single Poſition z where two ſuppoſitions ure 
* _ ai ak made, It la named Double Polition, 
" 3 „44 =, 9 SECT. dial re 
be In calves where the reſults are propurt to ſuppoſitions, 
— 248 be had dy Golving this the following Rule will give the An er. 

d 2 Rur. Suppoſe ſome fit number at to denote the An- 
he LI: CN wa FIT (wer, and try according to the tenor of the queſtion, whether the 
ho oe * ſame be true or falſe, If it anſwer the conditions of the queſtion, 
o ym wy —. you have hit upon the right number ; but if not, you muſt obſerve 

6 1 what the falſe reſult or concluſion is. Then ſay, by the Rule of 
he amb "ho | === +1 Three, As the falſe concluſion is to the true number given, ſo is 
ut 1 the falſe ſuppoſition to the true Anſwer. 
nd Ibn 77— Ques tion. A | dying left 10000]. his three 
he 7 fons, A, B, C, in ſuch proportion, that A's part ſhould be one 

E fixth of B's part, and B's part five ſixths of C's part. What was 
he } the 0 tre of each. | 
_ 1] nab 2 1152 — Suppoſe A's part == $ool. then B's = . and C's== a500l, 
— wy) — their (um is Soool. which ſhould have 10000l, therefore 
— * an. As G6oool, ; rconol. :: gool to A's part =. 5290000.5900= 
ya 
| A t | 8331. 6s. 8d. and conſequently, B's ſhare == $0ool., and C's== 
if 8] nm» * n= 4186. t 45. 4d. which — 100% i. 
4 —1 £ , . — 
— —— urs. Su two fit numbers, and proc an 
— | 4 = fender the conditions of the queſtion direct ; — if either of the 
- 9-| hn | 4% 6, 958 log. log. . numbers ſo taken ſhall anſwer all the conditions, you have it 
| | 7 upon the true Anſwer ; but, if not, obſerve what the errors are z 
— T T de Tad by ee e e. is. how much is the exceſs or defect of each ſuppoſition, writ- 
* — ing the 1 r one under another, with their errors oppoſite 
" ernennen e 
| | ition by the laſt error, and t uppoſition 
"| wy hn. oh wth = G 22 firſt — then, if the ſuppolitions are of affen kinds, vis. 
l one greater than the truth, and the other leſs, divide the ſum of 
py; thoſe products by the ſum of the errors ; but, if the — 1 4 
ro- 1 — — | are alike, vis. either both greater or both Jeſs than truth, 
= ＋ * — of I q by the difference of the etrors 
the quotient in either en 
1 Note in the above Synopſis Gr, you tnay proceed to find f evrredtion to be added 
& | ſuppoition Thus oy as the differetive of the errors, if alike, 
L — Ir 
; f error to un tw of 
" CHAP, XtX, OF HARMONIC PROPORTION, from the ſuppoſition ts which It belongs according as the 


1, When 4 are ſo dl that the difference be- was leſs ot greater than the truth, here, in order 1 
man th bee . . rm mia Ie ll rope when ie ab 
Ne. $9: You 


ARITHMETIC, 


truth te annex therets the gn (+) to ſhew that the cor= 
—— is ta be added; and when greater, the ſign (=) wu de- 
note that the correct jon is ta be ſubtracted: 

Quz87TIon I, Two perſons, A and at; were diſcourfing of 
their money; A faid to B, give me 5 guinens of your money, 
and I ſhall have juſt as much as you, — replied B to A, ra- 
ther give me 5 guineas of your money, and I ſhall have juli three 
times as much as you, How much money had each! 

Here, ſuppoſe A had 10 — then according to the firſt 
condition of the queſtion, B muſt have had 20; then, by the 
ſecond condition, it A gave B 5 guineas, A will have 5, and B 
25; but thrice A's, viz. 15, ſhould have been 2 to B's; 
therefore, this ſuppoſition of A's money comes ſhort by 10. 

Again: Suppoſe A had 18 guineas, then, according to the 
firſt condition, B muſt have had 28; and, by the ſecond condi- 
tion, if 5 be taken from A's and put to B's money, A will have 
13 guineas, and B 33 guineas. But thrice A's, in this caſe, 
(viz. 39) ſhould be juſt equal to B's. Wherefore this ſuppoſition 
exceeds the truth by 6. So I write down the ſuppoſitions with 
their errors, and proceed as under. 

1ſt Method. 2d Method, 
is Error Error. 
xt Su 10 19 Iſt Suppoſ. 1010 
2d —.— 18 * 6 a Suppol. 18— 6 


Prod. 180. 60 Prod. Difference 16 Sum. 
Add 60 Then, as ” 28:2 6 Abe Cor. 
16)2 0 And 18—3 15. the Anſwer 
20) 240075 _ Or, as 16: B:: 10: 5, the Cor. 
50 And 104 5 15, the Anſwer. 


80 


QuesT1on II, A and B, working her on the ſame work, 
can earn 40 ſhillings in 6 days; A and C together can earn 54 
ſhilling in 9 days; and B and C 80 ſhillings in 15 days. It is 

uired to determine, what each perſon, alone, can earn per day ? 
* ſuppoſe A can earn 3 ſhillings per day, then it is plain 
that B mul earn 22 ſhillings In 6 days, and C muſt earn 54 ſhil- 
lings in 9 days, or as much as A; wherefore, B and C together 
will at this rate, earn 100 ſhillings in 15 days, which is 20 ſhil- 
lings more than is allotted to them by the queſtion z and, as it 
is evident that the wages of B and C will decreaſe when thoſe 
of A are increaſed, it follows, that the value of A's wages has 
been aſſumed too ſmall. Wherefore, for a ſecond ſuppoſition, 
ſuppoſe A's wages to be 4 ſhillings — day, then B muſt earn 
16 ſhillings in 6 days, and C 18 ſhi lings in 9 days z and there- 
Fore, B and C together would earn 70 ſhillings in 15 days, which 


is to ſhillings too little; and therefore the ſuppoſition of 4 ſhil- 
a day for A is too much, 
ence the followi "g operation: 
By iſt * . Or thus, by ad oy 
rror 


iſt Suppoſ, 3+20 
ad Suppoſ, 4—10 
Difference 1 Jo Sum 
130:t:: 201 f. d. 


which added to 3, gives 38. 8d, 


8o It appears, that A car) earn 3, Bd, per day, of 22 (hillings 
In 6 days 4 and therefore, B muſt earn 18 (hillings in 6 days, or 
A hillings per days and C muſt earn 81 Chillings in nine 
of $6: 49; pet day; and; conſequently, B and 


together wi 
earn Yo ſhillings in 14 da to th ie 
ok. the Ante 10 a EP delle, * ch 


p 
It will be needleſs to give more Examples, as thoſe who under- 
NAP. XX. will in ro Mel ina NATION 
AND COMPOSITION OF QUANTITIES, * 

T. J. Or PAN TAT Ok CHANGER 

The Permutation of Quantities, is the ſhewing how many 
different ways the diſpoſition er order of any given number of 
things may be e This is alfo called Variation or Alternge 


When it le required to find the number of Permutations or 
Changes of any Given number of things different from each 
other, the following le the rule, 

Kor, Multlp y all the terms of the natural ſerles of numbers, 
(vis. 1, 4, 44 3, 6, 7 Ce. from 1, up to the given number, con» 
tinually together, and the laſt produtt will be the Anſwer required, 

EXAMPLE I, How many changes can be rung upon 8 bells ? 

Here 1M2X JXM4MS x0 X97 x 8240300, the Anſwer 


Exaurtz II. How many da ſans be placed 
different poſition at dinner 10 * 
or 13 yrs, 41 weeks, 


yp Mae TILL 
and * days, ſuppoſing three leap years to fall within that period. 
When any number of things are given to find how many 
can be made out of them, by taking any propoſed number 
of quantities at a time, obſerve the following rule, 

Lurz II. Take as many terms of a ſeries of numbers, bo- 
ginning at the number of things given, and decreaſing by 1, as 
1s denoted by the number of quantities to be taken at a time, and 
multiply them into one another, and the product will be the Anſwer. 


EXAMPLE: How many changes ean be rung With four bell 
aut of eight! 
61 x 9 6 x 16e, the Anſwer, 

f any number of things are given, whereof there is a certain 
given quantity of things of one fort, and a certain gien 
quantity of another, and it is required o determine fon, 
2 can be made out of them all, then obſerve this 

ue, : 

Rur III. Let m denote the whole number of things; allo 
let p denote the number of one ſort, and ę the number of things of 


I1X2X3X4X 5 &c. to m terms, 
another ſort, &c, then | EI 
1% 2X 3, &c. to p ter. x1X2X 3, &c. to q ter, &c, 
will be the anſwer required. 

ExameLE. How many different numbers can be made out 
of the following figures, 1220005555 ? 
Here the whole number (or m) =10, alſo, there being one 1 
two 2's, three 0's, and four 5's, the Anſger will be exhibited 
1IX2X3X4X5X6x7X8X9xX10 


I. XI XZ. XI XAXI. XI XXX 3X 


as follows, viz. 


the Anſwer. a 

If is required to find the changes of any given number of 
things, taking a given number at a time, in which there are ſe- 
veral things of one ſort, ſeveral of another, &c. then proceed 
as under. 

RuLE IV. Find all the different forms of Combination at 
all the given things, taking as many at a time as is ſpecified in 
the queſtion : alſo find the number of changes in any form, and 
multiply it by the combinations in that form. Do the fame for 
each diſtin form, and the ſum of all the products will give the 
whole ſum of the changes required. 

Note. All the e here, is to find the combinations re- 
quired, and this is eaſily done when the quantities ate but few, 
by joining together every two, every three, &c. till you come 
at the given number to be taken at a time, and then reckonin 
how many different forms there are, having given the number at 
a time, and how many in each form. But when the quantities 
are many, and often repeated, this method will be impracticable; 
ſo that recourſe muſt then be had to Problem VI. following, to 
find theſe Combinations ? 

ExAmyeLs. How many changes can be made of every Hur 
letters out of theſe eight ; viz. aaabbbec 

Set down the quantities as though you were going to multiply 
them in an algebraical manner, and note down all the products 
accordingly, except ſuch as 1 to be the ſame as ſome ol the 
foregoing, and ſuch as are out of the queſtion, , 

, 6b co 
a, 6, ˖ 3 
aa, ab, ac, bb, be, cc, 
do coroner X 
aaa, _ aac, add, acc, bb, bbe, bee, 
a, #, C1, | 
— —＋ aabb, 282 abbb, Fa abce, bb, bbc 
ere there are 4 of this form, ad, 
and the number of changes is 4 therefore 4 x 4=16 
3 x b=18 


1260, 


There are 3 of this form, db, an 
the changes are 6, 
And there are 3 of this form, To 
e 


and the changes LIL, 


h 
SECT, II. COMMNATIG. F 
The Combination of Quantities, is the Chewing how often 


« leſs number of quantities of things can be taken ddt of « great« 

er, and combined together, without conſidering thelr places, 

.. ſtand In. This ls dasses called Nudes or 
0 


oe, Here every parcel muſt be different from all the teſt 


and no two are to have preciſely the ſume Quaniiil hings. 
Combinations of the ſame hea, ate Nr — or ng are 


the ſame number of quantities, and the fa (t{6H$ | as 
1 s c 60 ey 2% t. 45 us of the ms form, All 7% 
Are 0 t 1 

A ho G, A BY, A e, 405 re ef different forms, NN 
Here obſerve, when any quantity is written with an Index 8. 
the tops it denotes ſo many repetitions of that quantity] thus 4“ 


9 4% , 444, &. 

hen is it required to find the number of combinations of any 
given number of things, all different from one another, and taken 
any glven number at a — . is the rule. 


UL8I, Lot mw denote the number of th 
number taken at « time, * 


XX mn N- NN. e, tos terms. 
1 NN NN ere eee = to tho 


Anſwer. 
Exameis, How many combinations can be made with three 
letters of the alphabet, reckoning but 24 letters in the alphabet! 


Here IT =6>023X 22222024, the Anſwer, 


Con. I. The number of Combinations of u things, taken 


out of m, A to the co-efficient of the 7 T 17h term of i 
* 


binomina) to the ms power, 


Cox. IL 


= £ an - ww — — 


ARITHMETIC, 


Con, It, The number of all the poffible Combinations of all the 
one's $wo's, three's, Ce, is one leſs than the ſum of all the co effi» 
cients of a binominal raiſed a the #4 power, and that is equal to 
au-. This is the number ol all the electians, 

Con, III. There is the ſame number of Combinations of = 
things out of aw as of n -s things out of . 

Cor. IV. There is but one Combination of m things out of m, 
whether they be all different, or ſeveral of one or more forts, 

Cox, V. The number of Permutations of m things, taken u at a 
time, is equal to the like number of Combinations, multiplied into 
x terms of the natural ſeries, 1, 2, 3, 4, 5, &c. 

When you would know the number of Combinations of any 
number of things, in which there are certain quantities of different 
ſorts, and in the combinations of which ſuppoſing any number to 
de taken at a time, proceed by Rule II. 

Note here, when the quantity is often repeated, as aaa, bbbb, 
c. they may be written thus a, 54, &c. where the index ſhews 
the number of repetitions of any quantity, or how often it is to be 


en. 

1 II. Place the number oſ things ſo that the greateſt in- 
dices may be firſt, and the reſt decreaſe in order. Then begin at 
the firſt letter, and on it with the ſecond, third, fourth, &c. to the 
laſt; alſo, take the ſecond letter and join it to the third, fourth, &c. 
and likewiſe the third, and proceed in the ſame way; and then the 
fourth, fifth, &c. till all be done; always taking care to reject ſuch 
combinations as you had before. Thus you have the combinations 
of all the two's. 

Then, for all the three's, join the firlt letter of every one of the 
two's ſucceſſively; and then the ſecond and third, &c. to the laſt, 
leaving out ſuch embinations as are had before. So you will have 
the combinations of the three's. ; 

Proceed the ſame way to get the combinations of all the four's, 
five's, Kc. till you come at the given number to be taken at a 
time, and ſo you will at laſt get all the ſeveral forms of combina- 
tion, and how many there are of each ſort. 

But, when there are many terms, it will be proper to proceed in 
this manner: let the ſeveral ſorts of things denoted be a, % c, d, &c. 
and the number be m, and let the quantity to be taken at a time be 
j; alſo, let p, 4 r, s, &c. be the reſpeive numbers of each ſort ; 
ſo will as, by, ct, di, &c, denote the repetitions of the ſeveral different 
ſorts of things, whether equal or unequal, 

Likewiſe, let a, bv, cw, A, &c. be the form to be combined, the 
indices being t, v, w, x, &c. either equal or unequal z then the 
Rule for any Single Form will be as under. 

Let A, B, C, D, &c. be the number of different letters, in the 
m things expoſed, the indices of which are equal to or greater than 
(t, v, tv #, Ke. reſpeRively) the indices in the n things. Then the 


AR Nix C-ix LA.. 
number of combinations in that formi1——— 


, &c. 
tontinued to as many terms as there are different letters in the 
form propoſed z where RINA, or 1X 2 * 3, Or IX2X 3X4, 
xe, when any index in the form is twice, thrice, or ſour times, &c. 
ated z and the like for 8, &. 
be opetatlon muſt be repeated for every form, and the ſum of 
all will give the number of combinations required. 

Con. Hear, before the required number of combinations can be 
determined, all the different forms of combination muſt be firſt 
found z the beſt method for which is thus t 

Set down all the indices contained In the n quantities, _ 


the greateſt Reſt; and the reſt in like order, Ihen, to get « 
the — write down the greateſt index firſt, and the next leſs, 
ward the tight hand 4 and fo on, till the fur be val to n ob- 


tying that the number of places cannot exceed the number of 
4erent letters: | 
Proceed from row to row, In breaking the leaſt figures, vis. 
thoſe towards the right hand, into others that are i leſs, till _ 
be wilts, And thus go on, figure by figure, from right to left, 
the numbers are diminiſhed as low 6s the eaſh will admit. 
EXAMPLE, How many combinations are there In 4“, 4% % & 


6 klang U at a time f 


Forms, | Combinations, 
12 i 
Here the Indlees of the given 415 6 
quantity, are 44811 „ , 4111 i 
and the number of places, in J441 a 
any form cannot exceed 3. 5 q : - 
| a 


Total qe Anſw. 
the forms in this Example is fo 


Here the method of derly| 
obylous, that it is needleſs to 4 any thing about it 4 but it may 
neceſſary to explain the application of the preceding Rule, in 
finding the number of combinations according to each form, 


The firſt form is 42%, Now there is but one index in the 

ven quantity that contains the firſt index of this form (4) ; 

refore, Az! z but there are three indices that contain the ſe» 
cond- and third indices of this form ; and therefore B and 
C ii allo, fince in the faid form there is one index, namely 2) 
that occurs twice, therefore R==1 x 222M. 


Hence, by the Rule, the niimber of combinations S 4 
=1; inthe ſecond form, A = U BR g. C5, andD = 5; 


| 


alfa ane index (vis, 1) eeeurs twice; therefore, RIM Bs, 
Henee the number of combinations THIN LESTY 


In the third form, Ari, Bag, and Cs, Dag and E 
i and ane index (via. 1) — four = if Bone Bo 
IX2X JX4=24=R; andthe number of combinations= 
IN4XNININET =. 

24 


In the fourth form, A r t, B r 3, and C3, DS and R 


=2; conſequently the number of combinations= 1 2X 1 N22. 
2 
In the fifth form, Art, B=3, C=5, D=5, and Eg; 
andR=1 X 2 X 3==6; therefore, the number of combinations 
S ARI. 


0 
In the laſt form, A = 3, B 3, C=3, D=5, md E= 5; 
and here one index, (viz. 2.) > Fm 38 — nd N 
1 * 2 X 3.6 and another index (viz. 1.) occurs twice, therefore, 
S =IX2=2; and, conſequently, the number of combinations 
22 X2XIX2xX10_. 


— 1. 


o * 2 
The ſum of all the combinations is 13, the Anſwer. 


SECT, 1. Courosiriox. 


The Compoſition of Quantities, is the taking a given number 
of quantities out of as many equal rows of different quantities, one 
out of every row, and combining them together, 

Here no regard is had to their places, and it differs from Com- 
bination, in which there is but one row. of things. 

If you would find how many compoſitions of things, each con- 
ſiſting of any ſpecified number, can be taken out of a ſpecified num- 
= of rows, each containing any given number of things, proceed 

us: | 

Rurs. Involve the number of things in each row, to the power 
denoted by the number, that is, in each compoſition ; or, which is 
the ſame, to the power denoted by the number, which expreſſes the 
quantity of rows, and the reſult will be the Anſwer, 

Cor. If » be the number of rows, or number in each 
compolition, and m == number of things in each row; 


141 1 | 
then "—, (or ——1 xm.) is equal to the number of eompoſi- 


tions of all the one's, two's, three's, &c. to u. 
ExaMri l. How many combinations of three letters are there 
in three alphabets, each containing 24 letters ? 
Here 24 = 13824, the Anſwer, 
ExAmvyti II. How many words can be fornied out of the whole 
alphabet, ſuppoſing any compoſition from à to 24, to make a word, 
Here m1 = 24, and # = 243 and by the above Corollory 
24 | 
775 x 24=the number of words, if the compoſitions of x 


were included. Now the compolitions of 1 44 and therefore 


24 
2% T x 44—14 = 13917242888812529994451 28493400116, 
the Le required, 

Other Problems of the like nature _ be given ; but they ary 
ſuch, as ore ſeldom Wanted 4 and, Indeed, more have been alte 
{ntrudueed, than are to be met with In moſt books of Arlthmelle, 


CHAP, XXII, OF CIRCULATING DECIMAL, 


SECT. I. Davinitions AND PREPARATIYB InfRoDVe= 
TION, 

J. A Cireulating, er Recurring Decimal, le that wherein one 
or more figures are continually ropentIng as 44. 3856666, Ce. 
which is named a Single Clireulatez and 93, 646%, 4e. 
which Is called a Compound Circulate, 

II. The recurring part of a Deelma), le named the Repetend, 

It, A Single Repetend, Is expreſſed by writing a point over the 
elreulating figure, thus 2333, Ke, ls denoted by 3. 

IV. A Compound Repetend, is diſtinguiſhed by putting points 
over the firſt and laſt repeating figures j thus 37437373, Ce, is 


nr 7s 

„ Similar Clreulating Deelmals, are ſueh as confiſt of the 
fame number of figures, and begin at the ſame place, either be» 
fore or after the Decimal point f thus 3. and 4. aro Similar Cir- 
eulates ; fo alſo are 3:43 and 5.29, &e, | i 
VI. Difimilar Repetends, conlift of an unequal number of 
figures, and begin at different places, 

VII. Similar and counterminous Circulates, are ſuch as begin 


and end at the ſame place; as 2.4638, 5.3246, and 9.5435, Ce. 
N. B. Any Proper Vu F — IEA oom - 
nded of any other number than 2 and 5 will produce a eircu- 
ating Decimal j which will always repeat there are as many 


figures obtained, as there E units in the denominator. 


TrzorRaM. In any 


. 


ARITHMETIC. 


jating or repeating part, running on for ever, is equal to a Vul- 
gar — inns numerator 1s the number repeating (or re- 


petend) and the denominator as many g's as there are in 
the repetend, 

Cor, I. The circulation may be ſuppoſed to begin at any 
figure of the repetend. 


Cor, II. If any circulating namber be multiplied by any given 
number, the product will be a circulating number, and the re- 
petend will conſiſt of the ſame number of figures as before. 

Cos, III. If a circulating decimal has a repetend of any num- 
ber of figures, it may be conlidered as * a repetend of twice, 
_ thrice, or any multiple of that number. Thus, 4137, is equiva- 
lent to 4413737, or 4 1373737, &e. | 

Con- 1078. two —— numbers be added together that have 
repetends of equal places, the ſum will have a repetend of the 
ſame number of places. 

Pros, I. Having a vulgar fraftion given in the loweſt terms, 
and the denominator a prime, (but neither 2 nor 5) to find the 
number of figures that circulate in the decimal thereof. 

RuLs, Divide 99999, &c. by the denominator till o remains; 
then the number of 978, made uſe of, will be equal to the number 
of places in the repetend. | 

XAMPLE. Let the fraction be 3. 
12999999 &c- 
142857, and o remains. 
So in taking 6 nines, there is no remainder; and conſequently 
yn fraction 43 be reduced to a decimal, it will have a repetend of 
places. 

Pros. II. Having a vulgar fraction in the loweſt terms, and 
the denominator made up of two or more primes (2 and 5 exclud- 
ed) to find the number of figures that circulate in the decimal 


thereof, 

RuLE, Find by the laſt Problem the number anſwering to each 
prime; alſo find by Prob. IV. of fractions, the leaſt dividend that 
will divide by each ſuch number without a remainder, and it will 
be equal to & number of figures in the repetend of the decimal. 

ExAmeLs. Let the fraction be 115. or, 2 | 

Here the 1 — by 11, conſiſts of two places, and that by 37, 
of 3 places i alſo the leaſt number that will divide by 2 and 3 is 6. 
Conſequently the fraction h will produce a repetend of 6 places. 

ProBLEM III. Having given any number of diſſimilar repe- 
tends, to reduce them to ſimilar and conterminous ones. 

RuLts. Find the leaſt dividend that will divide by the ſeveral 
figures, denoting the number of places in the propoſed repetends. 

en that dividend will denote he number of places in each ſimi- 

and conterminous repetend; then that number, whoſe repetend 
begins the farthermoſt to the right hand, (viz. at the greateſt diſ- 
tance from the units figure) muſt be increaſed till the repetend 
conſiſt of the due number of figures, as above mentioned; and 
then the decimals in the reſt of the numbers muſt be augmented, 
if need be, ſo as to have a like number in each. FP : 

EXAMPLE. Let the diſſimilar 2 be 6.214, 15 and 1.2, 

Here the number of places in the firſt repetend is 3; in the 
ſecond 2; and in the third 1; and the leaſt number that will di- 
vide by each of theſe is 6. 

Therefore there muſt be ſix places in the repetend, and conſe- 
quently the numbers become 6.214214 ; + 151515; & 1.222222 
reſpectively; and thus they are made ſimilar and conterminous. 
The nature of this proceſs is farther evident from what has been 
ſaid in Corollories I. and III. of the preceding Theorem. 

Note, If a number be propoſed that is not a repetend of itſelf, 
yet one or more cyphers (as decimals) may be annexed, and ſo it 
may be conſidered as having a repetend of cyphers. 

SECT. II. Appition or CixcutaTinG DECIMAISõ. 

Rute, Make the ſimilar and conterminous, if they 
are not ſo already; find the ſum of the ſimilar repetends; and di- 
vide the ſame by a number, conſiſting of as many nines as is 
the common number of places in the ſimilar repetends ; then the 


remainder will be the repetend of the required ſum ; and the quo- | 


tient will be the number to be carried to the next column to be 
added as finite decimals. : 

— ExameLs. Let it be required to add 2.5; 62.342; and 
n 


placed in order for addition, will ſtand as 25555555 
are here put down: and the ſum of the repe- = ©2-3423423 
tends is 1252251, which divided by 999999, 3273273 
the quotient is 1, to be carried to the next row, — - : 

inder is 252252, to be put 5.222252 


down for the repetend; and ſo the whole ſum is 65.2252252, 
but it is obvious that this repetend may be taken in fewer $ 
thus the above ſum is=65. 125 265.22. 

SECT. III. SuBTRrAcTION oF CIA curl AT IN DEctMALs. 


Rorz. Make the repetends ſimilar and conterminous, and 
ſubtract as in finite decimals; obſerving to make the laſt — in 
the remainder 1 leſs, when the repetend in the number ſubtracted 


is greater than the repetend in the number ſubtracted ſrom. 
ExAMPLE. + From 35.12 take 2.764. 


2 — 


Here the numbers reduced to a like repetend, are 35.1212, and 
2.7644. And 35.142 12—3. 7644 34.3568. But the repetend in 
the number ſubtracted (viz. 44) being greater than the Other 
(viz, 12) therefore I take 1 from the laſt decimal figure, and (, 


the proper remainder i 32-3567 ; the two laſt figures being , 


repete 
SECT, IV. MuLTiPLicaTIon AND Division or Cis. 
a, — by 

Ruts. By the foregoing Theorem, turn the terms 
their p vulgar Frations, and find the product or _ 
tient of theſe fractions as uſual, Then, if the Anſwer is te. 
quired in decimals, reduce the ſractional product, or quotient, 0 
a decimal, : . 

Exampie I. Multiply 4.72 by 36 

Hero 4.73  4.73=0"511 = v4 and 36 = ska. 

An „ 4258 LENT 9  ,.; 
TRE 99 1 9 -y = 17.3; = 
17.3148. ; 1 
ExAMPLE II. Divide 3.5 by. 24. 
Here 3-5=3-j=="* ; and . ag. And 1? ＋ ür 
22 K 1 7 
2 e666, &c. 214.6. 
CHAP, XXII. OF PERFECT NUMBERS, 

A perfect number is one that is equal to the ſum of all its ali. 
quot parts. 

THroReM. If any number of terms of the following geo- 
metric progreſſion, 1, 2, 4, 8, 16, &c. be taken, and if the ſum 
be a prime number, then ſuch ſum, multiplied by the laſt term, 
will give a perfeft number. 

Thus the ſum of the two firſt terms 14 223, a prime, and 
2 x 3==6, a perfect number; for its aliquot parts ate 3, 2 and U 
which make 6; and therefore 6, is a perlect number. 

If three terms of the ſeries ate taken 1.24, a prime; 
and 4 =28, a perfect number. 

Alſo 1+2+4+8+16=31 a prime; and 31X16=496, a 
perfect number, 

Likewiſe 1424418716 + 32+64=127, a prime; and 
127X64=8128, a perfect number. 

Again, if 13 terms of the ſeries be taken, the ſum will be 
8191, a prime; which multiplied by the laſt term, (4096) gives 
3355933 + a perfect number. 

his method will always find a number; and, I believe, 
every perfect number, though that has not yet been demonltrated; 
nor has it been demonſtrated what number of terms of the given 
ſeries muſt be taken each time that the ſum may be a prime; 
ſo that the finding whether the ſum be a prime or not, in large 
numbers is exceeding tedious; and renders the proceſs very in- 
tricate, 

There are but few perfect numbers yet diſcovered ; and Ur. 
Harris, in his Lexicon Technicum, ſays, there are but 10 ſuch 
numbers between 1, and 1 million of millions, 


A SUPPLEMENT TO CHAP. X. 


The following Rule for extracting the Cube Root, is derive 
from the ſame principles as that in Sect. VI, Chap. X. but it 
will be ſtill more commodious for practice. 

Rur. Take + of the difference between the number to be 
extracted, and the neareſt Cube: alſo take the ſum of, or dif- 
ference between, the number to be extracted, and the ſaid third 
part, according as ſuch Cube is 4%, or greater, than the given 
number, and divide the refult by the aforeſaid Cube; then the 
ſquare Root of the quotient, added to the aſſumed Root, will 
be equal to twice the required Root, nearly, | 

If more accuracy is requiſite, the operation muſt be repeated. 

Generally, If any number to be extracted be denoted by N, 
the index of the power by u, and an aſſumed Root, taken at plea- 
ſure (but as near as may be to the true one) by r, then will 


I —2 . 
— X N T +1n—2.7, be equal to the re- 


n—1 1 : 
quired Root, nearly. 
N. N. When the aſſumed Root (r) is too ſmall, then 


n—2 Ng, r* muſt be added, to N; but when v, is too great, 


n 
then the difference between this quantity and N muſt be taken. 
This approximation, commonly trebles the number of true figures 
in the Root at each operation. 

The above general method I inveſtigated after the copy of this 
Syſtem went 10 the preſs. It appears inferior to none for caſe and 
expedition z and, I believe, I need not ſcruple to aſſert that it 1 
intirely new. 

1 could add but little more to thit Syſtem e xcept-duodecimal arith- 
metic and croſs multiplication, which come with greater propriety 17 
the treatiſe on ration : therefore theſe who wiſh to conſult thiſe 
partieulars are r to the TREATISE. 

ROBERT MOODY 


cles OFFICE, BROAD STREET, 
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ARK 


Mah Anx, a floating veſſel built by Noah for the 

— of his family and che ſeveral ſpecies of animals 
ing the deluge» The ark has afforded ſeveral points of 
— enquiry among the critics and naturaliſts, relating to 
— capacity, materials, &c. The wood whereof it was 
built is called in the Hebrew Gopher-tvood, and in the Septua- 
int, ſquare timbers. Some tranſlate the original ceday, others 
25. others box, & c. Pelletier, prefers cedar, on account of 
un incorruptibilit , and the great plenty of it in Aſia; whence 
Herodotus and T hraſtus relate, that the kings of Egypt 
and Syria built e fleets thereof, inſtead of deal. The 
Mr. Fuller, in his Miſcellanies, has obſerved, that it was 
nothing but that which the Greeks call ur ée, or the cypreſs 
're; for, taking away the termination, tupar and gopher dif- 
fer very little Fa ſound. This obſervation the great Bochart 
has confirmed, and ſhewn very plainly that no country abounds 
{ much with this wood as that part of Aſſyria which lies about 


Bop what place Noah built and finiſhed his ark is made a mat- 
ter of diſputation. But the moſt probable opinion is, that it 
was built in Chaldea, in the territories of Babylon, where there 
was ſo great a quantity of cypreſs in the groves and gardens in 
Alexander's time, that that prince built a whole fleet out of it 
for want of other timber, And this conjecture is confirmed by 
the Chaldean tradition, which makes Xithurus (another name 
for Noah) ſet ſail from that country. The dimenſions of the 
ark, as given by Moſes, are 300 cubits in length, 50 in breadth, 
and 30 in height; which ſome have thought too ſcanty, con- 
ſdering the number of things it was to contain; and hence an 

ument has been drawn againſt the authority of the relation, 
To ſolve this difficulty many of the ancient fathers, and the 
modern critics, have been put to very miſerable ſhifts: but 
Buteo and Kircher have proved 8 that, taking the 
common cubit of a foot and a half, the ark was abundantly ſuf- 
ficient for all the animals ſuppoſed to be Jodged in it. Snellius 
computes the ark to have been above half an acre in area, Father 
Lamy ſhows, that it was 110 feet longer than the church of $t. 
Mary at Paris, and 64 feet narrower : and if ſo, it mult have 
been longer than St. Paul's church in London, from welt to caſt, 
and broader than that church is high in the inſide, and 54 feet of 
our meaſure in height; and Dr. Arbuthnot computes it to have 
deen $1062 tons. | 

be things contained in it were, beſides eight perſons of 
Noah's family, one pair of — ſpecies of unclean animals, and 
ſeven pair of every ſpecies of clean animals, with proviſions for 
them all during the whole — The former appears, at firſt 
view, almoſt infinite z but if we come to a calculation, the num- 
der of ſpecies of animals will be found much leſs than is gene- 
rally imagined ; out of which in this caſe, are excepted ſuch 
animals as can live in the water ; and biſhop Wilkins ſhows that 
only 72 of the quadruped kind needed a place in the ark, By the 
deſcription Moſes gives of the ark, it appears to have been di- 
vided into three ſtories, each ten cubits or fifteen feet high; and it 
is agreed on, as moſt probable, that the loweſt (tory was for the 
beaſts, and the middle for the food, and the upper for the birds, 
with Noah and his family ; each ſtory ry ubdivided into di- 
ſerent apartments, ſtalls, &c. though 1 Philo, and 
other commentators, add a kind of fourth ſtory under all the 
reſt; being, as it were, the hold of the veſſel, to contain the 
ballaſt and receive the filth and frces of ſo many animals: but F. 
Calmet thinks, that what is here reckoned a ſtory, was no more 
than what is called the krel of ſhips, and ſerved only for a 
conſervatory of freſh water. Drexelius makes 300 apartments; 
F. Fournier, 333; the anonymous author of the Queſtions on 
Geneſis, 400; 3 Temporarius, Arias Montanus, Hoſtus, 
Wilkins, Lamy, and others, ſuppoſe as many partitions as there 
were different forts of animals. Peletier makes only 72; viz. 
30 for the birds, and as — the beaſts. His reaſon is, that 
if we ſuppoſe a greater number, as 333 or 400 each of the eight 
perſons in the ark muſt have had 37, 41, or 50 ſtalls to attend 
and cleanſe daily, which he thinks impoffible to have been done. 
But it is to be obſerved, that there is not much in this : to dimi- 
niſh the number of ſtalls without a diminution of animals is vain 
it being perhaps more difficult to take care of 300 animals in 
ſeventy-two ſtalls than in 300. As to the number of animals 
contained in the ark, Buteo cumputes that it could not be equal 
to 500 horſes ; he reduces the whole to the dimenſions of 
50 pair of oxen. F. Lamy enlarges it to 64 pair of oxen, or 128 
oxen; ſo that, ſuppoſing one ox equal to two horſes, if the ark 
had room for 256 horſes, there muſt have been room for all the 


animals. But the fame author demonſtrates, that one floor of it k 


would ſuffice for 500 horſes, allowing nine ſquare feet to a horſe. 
As to the food in the ſecond ſtory, it is obſerved by Buteo 
from Columella, that 30 or 40 pounds of hay ordinarily ſuffices 
fot an ox a day z and & a ſolid cubit of hay, as ufually preſ- 
ſed down in our hay-ricks, weighs about 40 pounds; fo that a 
ſquare cubit of hay is more than enough for one ox in one day. 
ow, it appears, that the ſecond ſtory contained 150,000 
ſolid cubits ; which divided between 206 oxen, will afford each 
more hay, by two-thirds, than he can eat in a year. Biſhop 
Wilkins computes all the carnivorous animals equivalent, as 
N“. 27. Vor I. 


| the ſecular arm. The council of Antioch, held in 


fitted out, and provided, in 
* 


ARM 


to the bulk of their bodies, and their food, to 27 wolves; and 
all the reſt to 280 beeves. For the former, he allows 182 
ſheep ; and for the latter, 109,500 cubits of hay : all which wi 
be eaſily contained in the two firſt ſtories, and a deal of room 
to ſpare. As to the third ſtory, no body doubts of its being ſuf- 
ficient for the fowls j with Noah, his ſons, and daughters, Upon 
the whole, the learned biſhop remarks, that of the two, it ap- 
pears much more difficult to affign a number and bulk of neceſ- 
lary things to anſwer the capacity of the ark, than to find ſuſi- 
cient room for the ſeveral ſpecies of animals already known to 
have been there. This he attributes to the imperfeRtion of our 
litt of animals, eſpecially thoſe of the unknown parts of the earth; 
adding, that the moſt expert mathematician at this day could not 
aſſign the proportion of a veſlel better ted to the pur- 
poſe than is here done : and hence he finally concludes, that the 
capacity of the ark, which had been made an objeQion againſt 
ſcripture, ought to be eſteemed a confirmation of” its divine au- 
thority ; ſince, in thoſe ruder ages, men, being leſs verſed in arts 
and philoſophy, were more obnoxious to vulgar prejudices than 
now; ſo that, had it been a human invention, it would have 
been contrived according to thoſe wild apprehenfions which ariſe 
from a confuſed and general view of things as much too big as 
it had been repreſented too little, But ic muſt be obſerved, that, 
beſides the — requiſite for the beaſts and birds, and their 
proviſions, there was room required for Noah to lock up houſe- 
hold utenſils, the inftruments of huſbandry, grains, and ſeeds 
to ſow the earth with after the deluge ; for which 4 # I% 
thought that he might ſpare room in the third ſtory for 36 ca- 
bins, beſides a kitchen, a hall, four chambers, and a ſpace about 
48 cubits in length to walk in. 

ARK of the Covenant, in ſcripture, was a kind of cheſt where- 
in, by God's command, Exodus xxv. 16, were kept the two 
tables of ſtone, whereon God had engraven the ten command- 
ments given to Moſes on the Mount, and held in high venera- 
tion among the Hebrews, It was depoſited in the hoſieſt place 
of the tabernacle. It was taken 7 the Philiſtines, and detained 
twenty, ſome fay forty years, at Kirjath Jearim ; but the people 
being aMicted with emrods on account of it, returned it with 
divers preſents, Afterwards, when Solomon's temple was built, 
it was placed therein, 

On the art was the propitiatory, or mercy-ſeat ; over which 
were two figures placed, called Cherubims, with expanded wings 
of a peculiar form. The high prieſt appeared before this mercy- 
ſeat once every year, on the great day of expiation ; and the 
Jews, wherever they worſhipped, turned their faces towards 
the place where the art ſtood. In the ſecond temple there was 
alſo an art, made of the ſame ſhape and dimenſions with the 
firſt, and put in the ſame place, but without any of its contents 
and peculiar honours, It was uſed as a repreſentative of the 
former, on the day of expiation, and a repoſitory of the ori- 
ginal copy of the holy ſcriptures, collected by Ezra and the 
men of the great ſynagogue, after the captivity. And in imita- 
tion of this, the Jews, to this day, have a kind of art in their 
ſynagogues, wherein their ſacred books are depoſited. This 
they called aron. Leo of Modena gives a deſcription thereof, in 
his account of the Cuſtoms and Ceremonies of thoſe cf his Na- 
tion: * The Jews, ſays he, in the eaſtern ſide of their ſyna- 
« gogues, have an ard, or armory, called aren; in memory of 
« the ark of the covenant. In this are preſerved the five books 
« of Moſes, written on vellum, with ink made on purpoſe” 
&c, Some have ſuppoſed that the figure of this ar4 is ſtill re- 
maining on the triumphal arch of Titus at Kome; though Vil- 
lalpandus and others, with greater reaſon, are of opinion, that 
it is the table of ſhew-bread. Prideaux's Conn. vol. i. p. 209. 
A cheſt or coffer, very near reſembling the Jewiſh art, and 
called the houſe of the god, was found in Huaheine, one of 
the iſlands in the Southern ſea, Mr. Banks could obtain no 
other information concerning it, than what the name imports. 
Hawkeſworth's Account, &c. vol. ii. p. 252. 

ARM, a part of the human body, terminating at one end in 
the ſhoulder, and at the other in the hand. Among anatomiſts, 
arm only includes that part between the ſhoulder and the el- 
bow; the reſt from the elbow to the wriſt, being taken into 


the greater hand; by others called the fore-arm. e arm, in 


this latter acceptation, has only one large bone, called the hu- 
merus, or ſhoulder-bone. For a particular deſcription of the 
bones and muſcles of this part of the human body, ſee the Syſtem 
of Ax Aron, Part I. Art. 2. and Part II. Art. 22. For repre- 
ſentation, ſee the Plates annexed to the reſpective parts of banes 
and muſcles. 
ARM is uſed figuratively for power. The ſecular armis the 
lay or temporal authority of a ſecular judge ; to which recourſe 
is had for the execution of the ſentences paſſed by eccleſiaſtical 
judges. The church ſheds no blood; even the judges of inqui- 
ſition, after they have found the perſon guilty, ſurrender 1 ta 
1, decrees, 


that recourſe be had to the ſecular arm to repreſs thoſe who refuſe 


' obedience to the church : for ſecular arm, they here uſe exterior 


, for war. Amed hip 


"Anne, in bea-Languags. A thip i kid to be armed, when, 
4M more 


moro peculiarly. denotes u veſſel that is occaſionally taken into 


ARM 


the ſervice of government In time of war, and employed to guard 
ſome partleular coaſt, or attend on « fleet, All (hips of this ſort 
are commanded by an officer of the r are upon the ſame 


eſtabliſhment with the king's loops. Al 


a eroſy-bar (hot is ſaid 


to be armed, when ſore rn or the like, ls rolled round 


about one end of the Iron bar whic 


runs through the ſhot, both 


that the ſhot may be the beiter rammed down Into the gun, and 
the (harp end of the bar ſhould catch Into any honeycombs within 
the cylinder of the plece, 

ARM, in reſpe&t of the Magnet. A load-ſlone de ſaid to be 


a" med, 


der to make it take up the greater welght; and alſo to dl 


_ readily 


the principles of magnetiſm, ſee 


when it is capped, caſed, or ſet in iron of ſteel; In of» 

les, For the Mitra fth 12 0 
it , the altractin wet of the magnet, an 
r ay Articles er and 


MaAonEtiim The armour of « fpherical loaditone cunſiſts of 


two ſteel (hells faſtened to one another by 1 and covering a 
part of the convexity uf the None, 


is alſo is to be 


away till the effect is found the greateſt, Kircher, in his book de. 
Magnete, tells us, that the beſt way to arm a load Mone, le, t& 
drill & hole through the ſtone from pole to pole, and In that, to 


place a 


take up more wy oy at the end, 
9. 


ſteel rod of & moderate length; which rod, adds he, will 
thin the ſtone Iifulf armed the 


common way can 
ARMADA, «s Spanith term, fgnifying a fleet of men of war, 
The Armada which attempled to Invade England In the time of 
veen Elizabeth, is famous In hiſtory y It was partly ſcattered by 
the wind, and partly ſubdued by the Engliſh fleet. On whle 
oecaſion à medal was ſtruck with this motto, Affevit Deus, et 


4 


tur, 
RMADILL , In the ſyllem of Mammafla, the name of the 


— dafypis, For deſerlption of the genus, ſee the Article 
avypus, For elaſlification, fee the N. TEM. For repre- 


ſentation 
ARM 


bf a bli 
low, 
mehla, 


in the mines at Quſſelaer, In Saxony, 


It is @ very ſearce fuſlil, anclently broug 


ſee Plate II. Genus 10. 
ENIAN fone laplt armeonusy A mineral None, of earth, 
is colour, ſumetimes, ſpotted with green, black, and yel- 
hi only from At- 
n ſmall quantities, 


but Is now found very pure, may 
The Armenian (lone; in 


its harder ſlate, bears 4 near reſemblance to lapls lasuli, from 
which it ſeems only to differ In degree of maturity ! they are ifs 


tingulfhed by this, that the Japls armenus is foſter, and 
fparks of gold, Is often 


amon 


nſtead of 
oP with green, Boethaave ranks it 
metals; and fuppoſes It compoſed of a metal and earth. 


Wonolward fays, It owes Its colour to an admixture of copper. 
11 chiefs uſe Is In Nele work, theugh It has ſome place 8 


phyſle, 


In 
Jt Is A very valuable ſybſtanee In painting, being 8 bright 


and ſſarſdd blue, Tt was in fo high efteem as & paint, among 
uncſents, that NN wats 1 N atte * to ſerve In 
' 


Its pace 
RMEN ANS$; 0 * uf religlon, a diviſiun among the 


eaſteih 
clentſy 


anity Wis eftabliſfed in Armen 


ent : 
uy; 
Hate: 


Savethecl by three patriarchy, the chief of 5 ell 


tonal} 
them; 


Both this and the lapls lagill are ores of copper, 


Chrlitiape 4 this called fro Aris ths country an- 
inhabſ'ec by theth; bore hav ppole, that e 
y | pollſe St. Hatthols- 

but this is certaln that in the eginniig or the Fourth cen 
the Armenian Ohriſthaus were [14 tty vufiſlilg 
The Atmenſan church; i the fateen h Lu 
& in 4 

ey at Feſinſiaein., There wee tler hops amount 
hy gffiimed the title of pattiatelisy Wil a pretbga= 


tres aneved 19 114 theugh BY authority defived from The 
4 0 be fas | 


chief patfigfe qd | 
Every if gear 1 make j gitlributs the 


HIAMAE 
Meß 
ng 8 


V 


that country. An 


diſpertid in Wivers 1 of Perſig "ur 0 
fame paris uf 

enmplayment ſe mefehanaſte 
in | fe \ehelie1, we aff f 


they Were Bf by £81 = (opt ang 


eh ſe ths privilege of the patfis Wi — he 
Ane: 
dae Ke ede d gone 15 


9 fixed place of 170 put i 
Fig yz N 
MARRY ſh wc land. { ih 0 


5 iy they exeel; The gafs 
4d 4 deligh a make an ess 


Aae fines 
Ahe, ges NE söhne 
P 1 


BIF eguyt 
erfig, have hg i 


| 10 A 


bliſhment of them U Fes bb, i "lg the cammeres of 


tinting houſe p 
two kinds © 


the chancellur Seguier, granted them & 
atfullles, With regard to religion, there 
Armenians; the one cathulles, and (ublect to 


the pope, having a patriarch In Perſia, and another In Poland, 


tolla. 


The other makes a 28 ſet, having twe patrlarehs In Na- 


The Armenſans are generally accuſed of belng Mong: 


phyſites, and only allowing of one nature in Jeſus Chriſt, As 
to the evchariſt, they agree with the Greeks, except in th 


bread 
evnfilt 
uionks. 
me 
Ives 


fame gecupation, inſomueh that they have hardly t 


| 
that they mix no water with thelr man gs uſe unleavened 


after the manner of the Latins. The Armenian ele 
of patrigrehs, archbiſhops, dofters, ſecular prieſts 
he ſecular _ are not allowed to marry a ſeeond 
and therefore they take eare to chooſe young healthy 
they maintaln themſelves and families by ollowing 
me to per- 


forma thelr eccleſiaſtical funcklons! they lie In the churches on 
the vigils of theſe days they are obliged to oflelate, The Arme 
nian monks are of the order of St, Baſll ; and every Wedneſday 
and Friday they eat neither fiſh, nor eggs, nor oll, nor any 


thing 


of milk, and during Lent they live upon nothing 


ARM 


but roots: they are allowed wine only on the 8 

Holy Week, and meat on the Kader Sunday, oF the 
great Lent, they have four others of eight days each which 
are inſtituted to prepare for the four griat feſtivals of the N, 
tivity, the Aſcentiun, the Annunelation, and of gt, Cur f 
In which times they muſt not ſo much as ſpeak of eggs, ih 10 
or butter, 'The Armenians ſeem to place the ehle part of th 1 
religion in ſaſtings and abſtinences and among the elergy the 
vg er the degree the lower they muſt live 4 Inſormuch that It 
ſaid the archbiſhops live on not ng but pulſe, They eonfecrata 
oy Water but once & year 4 et Which time every one filly a . 
and carries it home, Which brings In « conſiderable revenue to the 


chureh. 
ARMILLARY, In Aſtronomy, an eplthet glve 
tificial ſphere, compoſed of « number of metallic dale I = 
ſentative of the ſeveral circles of the mundane ſphere, put togethue 
in thelr natural order. The word Is formed of the Latin arthiilly 
« bracelet, — ([pheres eale and affiſt the imagination 
to concelve the conſtitutions of the heavens, and the motions f 
the heavenly bodies, For deſeriptlon of thely ſpheres, (ee the 
Treatiſe on the QLoyss, For repreſentation, ſee the Plate an. 
Wan 
11 rine of Arminius and h 

boo (hg N * * 4 en 

| 4 tlie followers of Arminius, a celebrats 
miniſter of Amſterdam, and afterwards profellor of — 
in the univerſity of Loder Arminius, though educated 4 
Geneva, and having Imbibed the deQtrines concerning predeſt). 
nation and grace, malnighned by Calvin, Heng, "A Ae, 
began to expreſs his dovibis concerning chem In the year 1 $91 ; 
and upon further enquity, adopted ſentiments more nearly te, 
ſembling thoſe of the Utheratia than uf the Calvinills. After 
his appalntment to the theological chalt at Leyden, he thought 
It his duty ts avow and vindicate the prinel — Whi eh he ha! 
ettibraced 4 and the freedom with which he publiſhed and defended 
them expoly im to the keſentment of thoſe that adhered 0 
the theological [yltety of Geneva, which then prevailed in Hal. 
land; but his principal opponent was Gumar, his colleague, 
The controver ! which was thus begun, beeame more generi) 
alter the death of Arminius, im the year 1009, and threatened 1s 
Involve the United Provinces in eivil difeerd. The Armigian 
tenets gained ground under the mild and favourable treatment uf 
the magiſtrates of Holland, and were adopted by ſeveral perſons 
ol merli and diftinfilon, The Calvinilth, or vmariſts, as they 
wore then ealled, appealed to g national ſynod z accordingly the 
ſynod of Dort was convened, by order of the States General, in 
' and was compoſed ol geelefiaitical deputies fron the 


In le 


nited krete well as from the refurmed churches of - 
0 


England, temen, Switzerland; and the Palatinate, 
lie prineipal advocate in favour of the Armipians was Epiſeopiy 
Who at (hat tlie was profellhr of divinity at Lay en. It was fir 
props to . the Aten ſubjects in diſpute; ard that the 
t High ſhould be allowed lo b and vin lus the grounds 
on Whieh their oplnlons Were founded ; but lui iffetence url 
liig as ts ihe bf i e of ey ucling the debate; the Atthi: 
Hans Were Excluded from the afleitibly j thelt eaſe Wis tried | 
thelt ablenee uu they were profivulecd y”/ of 112 
errors aud EVABEHNE) as EBtrupters UF the (uo ieligigt: Ji 
evnſequetice bf = delten they were Heated With great fe 
yerlty j WHEY wee bp ves vf all telt Pals and einplä vnn; 
helf wulnllfets were leneech auch el Longtegstlons wete fuß. 
7 BWEVEr, Alter the death ut 055 Aurfecg Why had 
my violent pat zan in favor of the Gamarifts, if the year 
182% the Arina Exiles Were Fettured ig thels fy \ 
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10 Nen land (ings the time 
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j 
gretied ehufelivh, and faunded 8 gh | Ay 


$84 VEFy MUSH preveſſe | 
af grehb wh and Is Yelaries In abber gguntrice 676 ry 


numerayt 
The Tee tenets of the Arminigns may be compriſed 
in the falluwing five articles | N zu predeſiiiation, un, 
vor N the e e uf mall unyerſlun, p 
ſoveranee. th reſpe&t tw the Nys, they 1 8 het 
od, from all eternity, determined to beſtiw falvation on theſe 
who, he foreſiw, would perſevere unite the end in thelr faith 
in Chriſt Jeſus and tw Ihflit everlaſt.ng — 7 en on thoſs 
who ſhould continue In their unbellet, J, reſiſt, unto the end, 
his divine fuecours : do that eleQtivn Was conditional, and tes 
probation in like manner the reſult of foreſeen lnfidelity, gd 
perſover| wlekedneſb.“ On the feeond, the Arminians taught 
That Jeſus Chriſt, by his ſufferings and death, made a 
atonement for the fins of all mankind in general, and of every 
individual In partieular z that, however, none but theſe who bv» 
lieve in him, can be partakers of thelr divine benetit,” On 
the third 7 they held, % That true faith cannot proceed 
from the exerciſe of our natural faculties and powers, nur from 
the ſoree and operation of free will; fine« man, in co 
quenee of his natural corruption, Is incapable ether of thinking 
or doing any good thing z and that therefore it Is neceſſary, d 


order w his converſion and ſalvatlon, that he be „en 


Wn a-' * - © @£® 


e 


ARM 


newed by the operation of the Holy Ghoſt, which is the gif 
7 God . Jelus Ohrift,” Fourthly, „ That this divine 
race or energy of the Holy Ghoſt, begins and perfeRts every thing 
— can be lied in man, and conſequently all good works 
re 10 be attributed io God alone 4 that, nevertheleſs, this grave ly 
offured to ally and does not Force men 40 act againſt thelr ineling» 
tog, but may be ale and rendered Ineffedtual, by the perverſe 
will of the [Impenitent ſinner.” Some modern Artminlans ſntetpret 
his and the [aft artiele With u greater latltude. Fifthly, „ That 
(od gives to the truly falthful, who are regenerated by his graee, 
the means of preſervin them(elves in this Nate , and though the 
if Arminlats made ſome doubt with reſpeR to the cloſing part of 
this article, thelr followers uniformly maintain, 4 that the tegene- 
rate may 1 true Juſtifying falth, furfelt thelr ſlate of grace, and 

theif 7% 

% modern ſyſtem of Arminianiſm likewiſe (founded on a 
comprehenſive plan projected by Arminius himſelf, as appears from 
g paſſage in his lat Will,) extends the limits of the Chriſtian 
ehirch, and relaxes the bonds of fraternal cummunlon in fuch a 
manner, that Chriſtians of all ſets and denominations, whatever 
there ſentlments and opinions may be, papliſty excepted, ny be 
formed Inte one religious bady, and Ive together In brotherly love 
and concord, But In order to aveld the reproach of being al- 

ther uneonnetted by any common prineiplesy, Epliſeoplus 
drew up s eonfelllon of falth, exprefſid for the woſt part In words 
end phraſes of Holy Berlpture, which the Arminiany have gene» 
nll adopted, though not enjulned upon them by any authoritative 
ubligatiuns - 

e r are alſy called Nepali ſrom an humble 
petitluny 24 thelr Ren N whieh, In the year 1610, they 
addreſſed to the States of olland, Their priveipal writers are; 
Wy. U orftiue, Grotiue, Cuicelleus, Limboreh, 

e Clere, and Wetfteln 4 not ſo mention many others, of more 
mie rn date, — 5 Hiſt, of the Reformatlon in the Nether= 
lands] and M aitn's Reclef. Hiſt, by Dr. Maelean, vol. v. 

ARMY, in a general ſenſe, Includes all kinds of weapons, whes 
thet lot elne, or offence, | 

Arms of ſtone, and even of brafs, appear do have been uſed 
before they came to Iron and (rel, — allures us, that the 
patrlarch Joſeph Art 1 7 the uſe of Iron arms in Bay 1) arining 
the troops vt Pharaoh With a eaſque and buekler, at contkl⸗ 
buted moſt to render the Romans maſters of the world, was, that 
having ſucceffively warred againſt all nations, they eontianily 70. 

wiiced thelr own methods, arms, Ke, whenever ney met with 

ter, This Romulus, during his war with the Babines, a 
bold and warlike vation; adopted thelr broad buekler; In New 
{ the ſill 14 buekler, which he had uſed ti that time, 
Monteſ, Conlid, ſur les Cav, de la Grand: des Rom, chap |; p. 


„ 109, 

. Aneſpal 1 of the gnelent Hritons were * 
tie inert, (Words; aud hicklers | the e &e; brulight Ih 
he ha berd, bow; arrows; at balets, be the anelent A uf 
ae eg mal Nr 6b) 10 eit nine, esrept the Jutlged 
und eſetgy. Under 10 I. |t Was expreſly ehijvlHt pt 
10 pet 1s bs be fegularly inſtrugted even froth * tefitler 
jou In the esetelſe of ths arms then in ue VI the 0 L 
"Il wal and to be provided With a certain number of Them. 


3 H . _ | 
AR Ws ut in WAR amgng us gt preſeut, gte, the I 
vil 0 baynnetz plkez 05 The prob of the H hangers 

ty the prag wg target — a4 Miete Bf 10 
Wits ate feveral acts 6f parlianient fur d\Farming tHe an 
M dee 1 G88: J 6; $4: 1 6s: |: 6: 38, 19 Hes, 3, & 30 
41 G88: 8: er 34: 36 (Jech 4: 6: 88, Wi 0 
of ARMS: A eg uf arms Fight ger a ufiquaty u bay: 
WAH & wie bells and Cartridge aq 
Mun Bf ARM, | wid, in Heraldry, far marks 9 


Aena and hanpvy Fegiighty — ark uf barten figures an 
W g\vvii 6 aiiihor 40 A relght 888 Harne If banners 
Welds, Cogn We, For ble a nee af perfor familion jk 
ſlaleng an 10 ng by deſvent ie paſterity, — are g 
me, in regard they are herne fee un the bickler, eufreſd, 
nete, aid ather i war, Frey arv alfa belled vagtt 
of armen eaatearmer, ee, becauſe anglently embrolidered on t 
coats, &. Boing Will have the name to have been firſt egcalloned 
by the anelent knights, who In their Juſts and tournaments bore 
tertaln marks (Which were frequently thelr miſtreſs's favours) In 
thelr armoury |, e. thelr helme or feld, to diſtinguiſh them from 
esch other, There has been « great diſpute, among the learned, 
about the origin of arms, , Aut t iy certaln that; from time im- 
Menorial, there have been ſymbelical marks In uſe among men 
t diſtinguiſh them in armies; and to ſerve as oryaments for (hiel 
and enſigns 4 but theſe marks were uſed arblirarily, as devices, 
emblems, hleroglyphies, &. and were not regular armories, like 
dule, Which are hereditary marks of the nobility of u houſe, regu 
e according to the rules of heraldey and authorised 
Te ſame diverſity has been obſerved with regard to 
French and Englih on which account authors are dls 


| 
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vided when they ſpeak of the anclent arms of thoſo coun« 
tries, In effect, It appears, from all the beſt authors, that the ar- 
morſes of hoviſes, as well de the double names of families, were 
not known before the year 1090, And ſeveral have endeavuiired 
to prove, that the uſe of arms did yr ly till the time of the 
feſt erviſades of the Chriſtians In the aſt The truth In; It 165 
ry to have been the anelent tournaments that ocenſluned the 
Ang of armorles, Henry the Fowler, who regiilated the tour- 
naments In Germany, was the firſt who introduced theſe marks of 
honour, which appear to be of an older standing in Cermany 
than any other part of Europe. —It was then that coats of arme were 
Art inflituted [ whieh were a kind of livery, compoſed uf (ſeveral 
bars, Allets, and enlours 4 whenev eame the felb, bend, pale, ehevrony 
and ſosenge, Which were ſhme of the firſt elements of artories, Theſe 
who had never been concerned in any tournaments had no arme, 
— they were gentlemen. Such of the nobility and gentry as 
eroſſed the ſea, In the expeditions to the Hol ! Land, alſo aflumed 
theſe tokens of honour to diſtinguiſh themſelves, Before theſe 
Ames, we find nothing upon anclent tombs but eroſſes, with 
Jothle 1 — and repreſentations of the perſons deceaſed, 
The tomb of pope Clement IV. who died in 1268, Is the firſt 
whereon we find any arms j ner dv they appear on any coins 
ruek before the year yl „We meet with figures, It ls true, 
much more anclent, both In Randards, and on medals 3 but nol⸗ 
ther eliles nor prinevs ever had arms In Form: nor dove ny authors 
make mention of blagoning before that time. Originally, nuns 
but the nobItity had & right of bearing arms but king Charles V, 
having ennobled the Pariflans, by his charter, In 13) 14 he permitted 
them ty beat arme! from whoſe example, the wore eminent eltl« 
tens of other pioops did the Ike Camden refers the original of 
pry hp In England, to the tlie of the fArlt Norman kings: 
He y thelr uſe was not eſtabliſhed til the relgh of king Heir itt, 
— nltanees ſeveral of the moſt conſiderable families in Leng 
and, wherein, kill that time, the lon always bore different arinis 
from the father. About the ſame time It became the euftom here 
in England, for private gentlemen to bear _ borrowing tem 
from the lotds of whom they held In fee; of to whom they were the 
muſt devoted, 

Aue, at prefent, follow the nature of titles, which belng made 
hereditary, theſe are all become fi, being the ſeveral marks for 
diſtingulthing of families and kindreds, as names are of perfuns 
and Individuals, Army make the vb ed) of the art of he:aldry, and 
are 2 dillinguiſhed by the Heralds, For a full diſplay of 
whieh, or the knowledge of what relates to the bearing of aims, 
and the laws and regulations thereof, (ee the Syſtem of HaRAtbar 
throughout, For repreſentation of lines; ſhields; bearings; eu- 
luurs, kinktures, e, together with the — 7 1 diminutive, 
town, euronets; Ne, fre the Plates afthexcd ts the 8 v8 

of yeprelentation of the arms of the Peers of Kn Ju, eotland, 
aid I 7 lee the Plates giineget! ta the Ren Un 
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Long experience has (hewn, that in Europe, u privee With 4 
hout rulning himſelf, Ii was otherwise in the ancient e 
— DOportinn of ſoldiers to the reſt of the people, wh oh 
fun ſeems owing to that equal partition of land 
. — * — — — thi — a mon thelt 
means to defend It with, Whereas, among us, the lands 
— ou of a ation being ſhared „ 1 1 relt have no 


n 
W forms — Wings 15 tight and lest! 64 ths 
a 
the Ale entrsets, and 144 Trent ſeffens pling 18 une Ralf 

1 8 bis attal tuns ge j ant from eget) abher * a 

wept of their wi Ini8rvaly afs [oft fur the (yes 
= ad hattalignt 

£84 de the enemy. T het 6 
- i and the friend, and Bon 
between the (eg } 
uad rens and battaliens are broken, 

account of milligry arrangements ſo Inftitutlons, (oe the Treatife 
million of ſubJets eannot keep up en army of above ten theuſ-nd 
new as about dne to an hundred, might then be as abuut ons to 
(ubjedts 3 fo that every man had a con(iderable property ie defend, 
way of (ublifting, but by trades, arte, and the like | and have nel 
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our people are elther artiſans or ſervants, and fo only miniſter to 
the luxury and effeminacy of the great, While 2 
lands ſubſlſted Rome, though only « little ſtate, being refuſed the 
ſuceours which the Latins were obliged to furniſh after the taking 
of the city in the conſulate of Camillus, preſently yup ten le» 
gion within their own walls, which was more, Livy aſſures 
us, than they were able to do in his time, though maſters of the 
greateſt part of the world. A full proof, adds the hiſtortun, that 
we ate not grown ſtronger z and that what ſwells our elty is onl 
luxury, and the means and effects of it, Vid. Liv, Dee. 1. IIb. vll. 
and Conſid, ſur les Cauf, de la Grand, des Rom. chap. iii, p. A 
Our armies anelently were a fort of militia, compoſed eh 
of the vaſſals and tenänts of the lords, When each compan 
had ferved the number of days or months enjoined by theſr 
tenure, or the cuſtoms of the fees they held, they returned home, 
The armies of the 71 eonſſſt of divers bodies of troops, fur- 
niſhed by the ſeveral eſreles, The groſs of the French armies, 
under the Merovingian race, conſiſted of Infantry. Under Pepin 
and Charlemagne, the armies conſiſted almoſt equally of cavalry 
and foot j but finee the declenſion of the Carlovingian line, the 
fees being become hereditary, the national armies, ſays Le Gendre, 
are chiefly cavalry, A well-regulated ſtanding army le greatly 
ſuperior to a militia 4 although a militia, it is to be obſerved, after 
ſerving two or three campaigns, may become equal to a ſtandin 
army, and in every re a match for veteran troops, As it is 
only by means of a well-regulated ſtanding army that a elviliged 
country can be defended, fo it is only by means of it that a bar- 
harous country can be ſudden|y and 1 A ſtand- 
ing army eſtabliſhes, with an irreſiſtible force, the law of the 
ſovereign through the remoteſt provinces of the empire, and 
maintains ſome degree of regular government in countries which 
could not otherwiſe admit of any, Whoever examined with atten- 
tion the improvements which Peter the Great introduced into the 
Ruſſian empire, will find that they almolt all reſolve themſelves 
into the eſtabliſhment of a well-regulated ſtanding army. It is 
the inſtrument which executes and maintains all his other regu- 
lations. That degree of order, and internal peace which that 
empire has ever ſince enjoyed, is altogether owing to the influence 
of that army. The ſoldiers of a ſtanding army, though they ma 
never have ſeen an enemy, yet have frequently appeared to pol- 
ſeſs all the courage of veteran troops, and the very moment that 
they took the la, to have been fit to face the hardieſt and 
molt experienced veterans. In a long peace the generals perhaps 
may ſometimes forget their ſkill ; but where a well regulated ſland- 
ing army has been kept up, the ſoldiers ſeem never to forget their 
valour. _ 
Men of republican princip'es have been jealous bf a ſtanding 
army as dangerous to the cauſe of liberty by giving vigour to the 
exertions of deſpotic power. It certainly is ſo, wherever the in- 
tereſt of the general and that of the principal officers are not ne- 
ceſſarily connected with the ſupport of the conſtitution of the 
ſtate. The ſtanding army of Cæſar deſtroyed the Roman repub- 
public; the ſtanding army of Cromwell turned the long parlia- 
ment out of doors. But where the ſovereign is himſelf he ge- 
neral, and the principal nobility and gentry of the country the 
chief officers of the army ; where the military force is placed under 
the command of thoſe who have the greateſt intereſt in the ſup- 
rt of the civil authority, becauſe they have themſelves the greateſt 
are of that authority ; a ſtanding army can never be dangerous 
to liberty : on the contrary, it may, in ſome caſes, be favourable 
to liberty. The ſecurity which it gives to the ſoveteign ren- 
ders unneceſſary that troubleſome jealouſy which in ſome mo- 
dern republics Teens to watch over the minuteſt actions, and to 
be at all times ready to diſturb the peace of every citizen, Where 
the AIT of the inagiltrate, — ſup by the prinelpal 
ople of the country, is endangered by every popular diſcontent ; 
ere u (all tumult is capable of bringing about in a few hours 
4 great revolution 4 the Whole authority bf government muſt be 
employed ts ſuppreſs and puniſh every murmur and complaint 
againſt it, T's & bvereigh on the eviittary, Who feels Himſelf 
fiipperted not vhly by the natural afifiocracy of the country, but 
by a well:regulated ſtanding army, the rudeft, the moſt ground. 
leh and the moſt lieentious remonſirances, ean give little ifs 
turbanes: He can fafely — of neg lech them, and his eonfel= 
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truſted with any Ir power fur e ane vven the im- 
per! y . of this lieentious liber 
var of 


ARM t & number (ps of war, equi 
une With ſailors ard mariners; wider the e I. an 
mirel; with other — 8 ff ja 1 him, A 4 full en. 
© i'd 


anation uf e "ry ee {eh relates ts ont, 
ew: 4 reat Aritaln ſee the Treatiſe un Na VAL 


NN ; throughout. 
AANO tA, in wm « name given by the peaſants of Bur · 


44% 


ARR 


— and many other places, to certain roots which the 
quently turn up, from five or ſix inches depth; In 
und. They — theſe, and eat them, 4 
1 the aſhes, or otherwiſe j by which ſort of evoking they ac qu 
the taſte of « cheſhut, and are found to be a very wholeſome i 
nouriſhing food, They are blackiſh on the outſide, and wh 
within, and are of the ſize of u (mall walnut, are comm 5 
in the north of Seotland, and called arnots, ” 
AROMATIC, is underſtood of a drug, plant, or the Ike 
which yields a briſk, fragrant ſmell, and a Warm (pley taſte, I b. 
word is — . which is eompounded of ap, very, ang 
4 Of bdeun, 
asset 8 of AROMATIC mediciner, are elther ſimple 9 
compound. Io this claſs belong moſt cardiac, cophalle and ear 
minatlve remedies, with many ſtomachie ones. Of this kind re 
franklneenſe, floras, benjoln, elnnamon, mace, cloves, nut 
pepper, Ke. Such alſo are lavender, marjoram, ſage, unt 
mary, Ke. The peculiar qualities of aromstles 2 in thel 
eſſential oils, and refinous parts, The more effentlal oil any vs. 
getable affords, the weaker the ofl 6, and vice verſa, The tas 
and pungeney of ſome of them reſide in the oll, and of others of 
them in a fixed gummy reſinous matter, 
Powders which have aromatie, or other acrid particles in them, 
not only abſorb liquors, but give more or lef Aimulu 4 and ag 
the effect of all irritation is ſame degree of Inflammation, which 
in ſores is — removed by a ſubſequent increaſed ſuppura. 
tion, theſe powders may afſiſt to ſeparate corrupted from found 
arts. Such of them. as have balſamic particles in their com 
tion, encourage the ſuppuration moſt, Several of them reſiſt the 


| putrefaQtion of animal ſubſtances, and therefore may preſerve n 


carious bone, or the matter coming from it, from ſuch a high de. 
gree of putrefaction as they — otherwiſe attain, Beſide theſe 
effects on the ſore, regard muſt always be had to their operation, 
if any of their particles are abſorbed by the blood veſſels, for ſome 
of them produce a fever in a en or leſs degree, others become 
purgatives, &, Med. EM. Edinb. vol. v. art. 24. Aromatics ars 
of particular ſervice in cold cacheRic habits, where the load of 
tumours has been forced away by ſtrong detergents and cathartics ; 
as they tend to ſtrengthen the fibres, and prevent a relapſe. 
Hence alſo they become of neceſſary uſe after pur ing, and carry- 
ing off the waters of a dropſy or in the intervals, to fortify the 
ſprings, and prevent a — again. 

AkouATricuu roſarum, is a compound officinal powder, made 
of red roſes, liquorice, aloes-wood, yellow ſanders, cinnamon, 
cloves, mace, gum, tragacanth, nutmegs, cardamoms, galangals, 
ſpikenard, ambergriſe, and muſk, all mixed together. [t is chiefly 
preſcribed in cordial and cephalic boluſes and eleQuaries, to 
—— the ſtomach and head, which all aromatics have a ten- 

ncy to do. 

ARRAIGNMENT, in Law, the arraigning or ſetting a thing 
in order, as a perſon is ſaid to arraign a writ of novel difſeifin, who 
prepares and fits it for trial. 

RRAIGNMENTS is moſt properly uſed to call a perſon to an- 
ſwer in form of law upon an indiAment, &c. hen brought 
to the bar, the criminal is called upon by name to hold op his 
hand: which, though it may ſeem a trifling circumſtance, yet 
is of this importance, that by the holding up of his hand con/fat 
de '* mw and he owns himſelf to be of that name by which he is 
called. However, it is not an indiſpenſable ceremony ; for, being 
calculated merely for the *** of identifying the perſon, any 
other acknowledgwent will anſwer the purpoſe as well: there- 
fore, if the priſoner obſtinately and contemptuouſly refuſes to 
hold up his hand, but confeſſes he is the perſon named; it is fully 
ſuſeient. Then the indictment is to be read to him diſtinc'i 
in the Engliſh dong (which was law, even While all other pro- 
ceedings were in Latin) that he may Fully underſtand his charge. 
After Which it is to be dethanded of him Whether he be guilty of 
the erime whereof he ſands (ndifted; of not guilty? Then 4 
eriminaf is Ar he either ſtandds mute or confeſſes the fact, 
or Elſe he pleads is the indlettnent. If he fays nothing, the court 
ought e ee ts (hipannel a Jury te Inquire Whether he anch ob. 
ſiinately Rute; or Whether he be dumb ++ viftarione Def, If the 
latter appears to be the eaſt, the re of the court (Who are i 
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6 could bear, and more; that he have no ſuſtenance 
hy — the firſt day, three morſels of the worſt bread and 


cond day, three draughts of Nanding-water thus (aBuld be 

— - * the leon door! and in this Ntuation this ſhqulfl be 

Judg- 

do b d jud but it is uſl — 

ahi to do but to award Judgment but it is uſually ver 

* in receiving and reverting ſuch confellion, out of — 

erte to the lite of the ſubjebt j aud will generally adviſe the 
priſoner t9 retratt it. 

ARRANGEMENT, a diſpoſition of the parts of a whole, 
 4-certaln order. The modern philoſophy ewe us that the 
liverſity of the eolgurs of bodies 1 entirely on the ſituation 
wil arrangement of the parts, which refledt the light differently | 
he diverlity of taſtes and finells, on the different arrangements 
ol the pores, Which render them differently ſenfible 4 and the 
eral (liverfity of budies, on the different arrangement of their 
arts, The N py 1328 of words makes une of the greateſ! 

utes of diſeourte, 

Philoſophical ANRANGEMENTS, This title is given by the 
ingenious . Harris, Eſq. to a moſt excellent commentary on 
the CATEGORI 64 of Arittotle; it is jull as happy a Amplification 
of Logic, as his Hermes is of Grammar, Both theſe valuable 
books, ſo well calculated to convey ſenſible and preciſe notions of 

ic and grammar, might be very uſefully and compendiouſly 
ined in the form of a logical and grammatical tree, after the 
manner of genealogical tables, We have conſulted this learned 
ind ingenious author in the compoſition of our Syſtems of GRAM- 
Mak and LOGIC, 

ARREST, in Engliſh law ＋ the French word ag, ok to 
fop or lay / is the reſtraint of a man's perſon, obliging him to 
de obedient to the law; and is defined to be the execution of the 
command of ſome court of record or office of juſtice, An arreſt 
is the beginning of impriſonment ; where a man is firſt taken, 
and reſtrained of his liberty, by power or colour of a lawful 
warrant, | 

Arreſts are either in c1vi/ or criminal caſes, 

1. An arreſt in a civil cauſe is defined to be the apprehending 
or reſtraining one's perſon by proceſs in execution of the com- 
mand of ſome court. : 

An arreſt muſt be by corporally ſeizing or touching the defen- 
dant's body ; after which the bailiff may juſtify breaking open the 
houſe in which he is, to take him: otherwiſe he has no ſuch 
power; but muſt watch his opportunity to arreſt him. For 
every man's houſe is looked upon by the law to be his caſtle of 
defence and aſylum wherein he ſhould ſufler no violence. 
Which principle is carried ſo far in the civil law, that, for the 
moſt part, not ſo much as a common citation or ſummons, much 
leſs an arreſt, can be executed upon a man within his own walls. 
Peers of the realm and members of parliament are privileged from 
arreſt; and of courſe from outlawries. And againſt them the 
proceſs to enforce an appearance muſt be by ſummons and diſtreſs 
infinite, inſtead of a cap1as. Alſo, clerks, attornies, and all other 
perſons attending the courts of juſtice (for attornies, being of- 
gets of the court, are always ſuppoſed to be there attending) are 
not liable to be arreſted by the ordinary proceſs of the court, but 
muſt be uſed by bill (called uſually a 5¼ of privilege ) as being 
perſonally preſent in court. Clergymen performing divine ſervice, 
and not merely ſtaying in the church with a fraudulent deſign, 
we for the time privileged from arreſts, by ſtatute go Edw. III. 
c. 5; and 1 Rich; II. c. 46; as likewiſe members of cotivocation 
efually attending thereon, by ſlatute 8 Hen. VI. c. 1. Bujtors 
vitheſſes, and other perſons, neceſſarily r* any evurts 6 
record upon buſineſs, are not to be afreſtedd during their actual 

aithdanee, Which includes the neeelfary coming and returning: 
deumen in the King's ferviee are privileged from arrells for debls 
Wider vol. (1 Geb. II. e. 14% and 4 Ges, I; e. 0 and 
ſoldlefs vt * are not liable to arrelt For a debt of Tefs than 
kel. (ge Geo. II. e. 6, 44) and no arreſt ean be made in the 
Mage preſence, nor Within the Verge bf his royal palace, Hur in 
Wy place where the king's juſtiers are aftually tung. The 
ig hath moreover @ ſpecial prerogative (Which indeed is very 
lea exerted) that he may by his wr of proteien privilege 4 
(»endant From all perfonal, and many real, Fully, for one Year 4 
«Me, and ng longer in refyett of his bein engaged in is for- 
Vee Out of ine realm: And the king alſe by the eemman law 
Might take ig eregdivgr into hls provettion, fi that no one might 
nd fo lin vill the king's de r pail ut by the fatiie 
v4 Kaw, III. e, ig, aach ending ſueh protethign, ahmhef 
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tinftion, equally liable; and doors may be broken open to arfe(t 
the offender : but no man is to be arreſted, unleſs charged with 
ſuch a erime as will at leaſt juſtify holding him to bail when taken. 
There is this difference allo between arreſts In elvil and criminal 
eaſes, thay none ſhall be arreſted for debt, treſpaſs, or other eauſe 
of a6tion, but by virtue of a precept or cummandment out of ſome 
eoſirt ; but for treaſon, felony, or breach of the peace, any man 
may arreſt, with or without Warrant or precept. But the king 
cannot command auy one by word of mouth to be arreſted; for 
he mult do it by writ, or order of his courts, according to law 1 
not may the king arreſt any man for ſuſpicion of treaſon, of felony, 
as his Wo may j becauſe, it he doth wrong, the party cannot 
ve an attion againſt him, 

By the vagrant att 17 Qeo. II. e. 5, every perſon may appre- 
hend beggars and vagrantsj and every private perfon is bound to 
affiſt an officer requiring him to apprehend a felon. In ſome 
caſes likewiſe arreſts by From perſons are rewarded by law, By 
the 4 and g William and Mary, e, U, perſons apprehending high» 
waymen, and profeeuting them to a eonvittion, are intitled 19 a 
reward of gel, and it they are killed in the attempt, thelr execu« 
tors, &e, are intitled ta the like reward, By the 6 and p William 
III. e, 47, perſons apprehending counterfeiters and elippers of 
the coin, and proſecuting them to convittian, are intitled to 4ol, 
By 3 Ann, e, g1, perſons who ſhall take any one guilty of bur- 
glary, or the felonious breaking and entering any houſe in the day- 
time, and proſecute them to convittion, ſhall receive the ſum of 
40], within one month after ſuch conviction. 

With regard to arreſts by public officers, watchmen, con- 
ſtables, &c, they are either made by their own authority, which 
differs but very little from the power of a private perſon; or they 
are made by a warrant from a juſtice of peace, See WARRANT. 

Arreſt of Judgment, in law, the aſſigning juſt reaſon why 
judgment ſhould not paſs: as, want of notice of the trial; a 
material defect in the pleading ; when the record differs from the 
deed impleaded : when perlons are miſnamed; where more is 

ven by the verdict than is laid in the declaration, &c. This 
[may be done either in criminal or civil caſes. 

RROW, in fortification, is a work placed at the ſaliant 
angles of the glacis, and conſiſts of two parapets, each forty 
toiles long. is work has a. communication with the covert- 
way, of about twenty or thirty feet broad, called caponter ; and a 
ditch before it, of five or ſix toiſes. See the Syſtem, and Plate I. 
Fig 9, Letter A. 

ARROW, in ſurveying, is uſed for ſmall ſtraight flicks about 
two feet long, ſhod with iron ferrils. Their uſe is to ſtick into 
the ground, at the end of the chain, See the Syſtem, Sect. I. | 

ARSENIC, in mineralogy and chymiſtry, a heavy 2 
ſubſtance, uſually ſold in white maſſes, which, when broken, diſ- 
cover a ſemi-tranſparency, ſomewhat reſembling that of ſal-ammo-. 
niac, but by expoſure to the air become white and opaque like the 
outſide of the original maſs. By various chymical proceſſes it 
may be made to aſſume the appearance either of an acid ſalt or 
metal, at the pleaſure of the operator; and therefore has been 
conſidered both as a ſaline ſubſtance and as a ſemimetal. Avi- 
cenna, who lived in the 11th century, is the firſt who expreſsly 
mentions white arſenic, as well as its ſublimate. It is not known 
by whom arſenic was firſt reduced to a metallic form. Paracelfus 
altert that arſenic, ſublimed with egg-ſhell lime becomes like 
ſilver; and, in 1675, M. Lemeri, makes mention of a method of 
ſubliming arſenic with fixed alkali and ſoap. 

The true nature of arſenic being lo little known, it is no wonder 
to find chymilts differing as to the claſs of natural bodies in Which 
it ouglu to be placed; Avieetitid, und a great number of others, 
claſs it With the ſulphits : Albertus Maghiis, aud his followers, 
among the ſalts; Beecher conſiders it 88 u kind of ſonp, of ſaline 
ſulphureous budy: Later esperttents, however, have ache it evi. 
deilt that white arſ*nle confills of an acid wilted ty phlagiliun ; 
and that by n the latter, the acid becomes mote aid nete 
apparent | While, un the evntrary; by n the _ of 
pllagittic matter; the arfente affiines the wietallle form, With 
relpebt io the fuſphureeus warure bf arfente; it appears Indeed that 
the yegulus felt as well as or pi ment auc Fealgar, are flammable 

bhhanees j; but it is noe with white arfenle: Fhis Iflammabi- 
ly, therefore, which arfenis in @ certain Nate has in eammeny 
£7 


eine and feversl wiher tubManees, will nen deneminats i 
ſulphurenus, any more than theſt of ache badies which puſfeſs the 
voten property of gag ean be denuminated / % u, 

| {4 eammaiily fal that arfenie mineraliges metals; and 


herefure, ſays Mr. Bergman, i is confidered a4 4 fulphur by 
— w i bi extend 1 if by at an * far s 


under 

ia eorfiprehentd all mixtures HA wh metals make a * It 
we exaitiing the lignifieation a Hite more —— ae We thal 
6 that it {4 exteiided too far fer If this be adiniiied; We mul 40 
the lame Hits allow that 1 native meta Js bs be fan This 
6 gold called bt ven (8 ſeſcom, if ever, found pute, but tote uy 
leh tied With bu er Ur (Iver; auc lo With ether metals. I, 
therefore, arlenle eh, unſeld in its reguſine fate, never dil. 
folves other metals, be conſidered as 4 — 1 ſubltaiies, 

* 


what hinders us rom fax iu that G „ Winerallsecl BY liver ur 
4 evppety 


> 


indeed cautions us againſt truſting to 


ARS 


copper, and in general every metal mineralized by ſome other ? 
It is much more natural to ſuppoſe that thoſe metals are mineralize 
which are actually diſſolved and concealed by a menſtruum. 
Sulphur is the chief agent employed e nature th this purpgle; 
and though the acids of vitriol, phoſphorus, nitre, and ſome- 


times even the aerial acid, occaſion the metals to put on an ap- 


earance foreign from their nature, vet the number of theſe is ſo 
fimall that, compared with the ſulphurated minerals, they almoſt 
vaniſh. | 

This mineral, ſo troubleſome to the mineralogilt, occaſioned the 
alchemiſls to ſuſpect the exiſtence of a certain arſenical principle 
indiſpenſibly neceſſary to the perfection of every metal. Even as 


late as 1773 a queſtion to this purpoſe was propoſed by the Royal 


Academy of Sciences at Berlin: the prize was adjudged to M. 
Monnet, who in his anſwer conſidered arſenic as a ſemimetal of 
a peculiar kind, which is ſo far from conſtituting any eſſential part 
of metals, that its preſence is always attended with inconveniences, 
either by cariying off the metal as it flies away, or ſpoiling the maſs 
in which | remains. Theſe conſiderations, however, do not hin- 
der us from allerting that the acid of arſenic, like others, is a mi- 
neralizing ſubſlance, if at any time it happens to meet with 
metals in the buwels of the eatth, and to unite With it in that 


form. 
Poſſonou Qualities of 1— and its Artd, 

Arfenie in its pure Nate is Well Known to be a moſt defirue- 
tive and deadly polton, for which the att of medicine has ſearcely 
as Vet allorded a eure. Mr, ＋ r is of opinion that it atts 6s 
an highly corrolive geld, even when applied externally, Healfy 
tells us that the dry acid Is more deflivative than white arſenic | 
the reguliu and realgar lefs lo, Tom an r of Mr, 
Kehevle, however, in which eight grains of arfenical geld were 
given 49 g cat, It does not appear that It acts more violently than 
white arlenle, The extreme danger attending this (\lItanev when 
taken into the human body, arifes from ity infolubility; awl the 
difficulty uf deeccunpounting it 1 for there can but little danger 
Arie from a liquid, unleſs like corroſive acts; It ſhowld at ones 
burn the ſubſlance ol the livmacts like fire; vr like laurel-Water, 
ſuſpend the action of the nervous ſyſlem. Corruſive ſyblimate, 
ſulutivin of mercury in the aqualertis, &. will as epttalyl puilyn 
us arſenic 4 but. they are much leſs diffieu'; to eure, becguf 


they alkaline ſubMative will _y decumpaund thei; aud de., 
len 


24 their deleterious . | le, oi the gptitrary, enminot 
he decompounded, nor united with any known fahle, at lea(t 0 
ſuch a ort time as the enlgenceſuf ile caſe we laß of would Fe: 
quire, without a eonfiderable degree ul hog), bt ſerelole remains 
in the (lomach, continually exerting its. wilſehievuus qualities, wh: 
lefs it ear be diſcharged by vomiting "7 
Symptoms attending the ſwallowing of Aut. 

The fymptoms attending arfenie when (allowed are, nauſea, 
fieknef, and retehing t© vomit, about half an hour after it 1s 
taken, Theſe are followed by violent vomkings, bleevughs, aud 
pains in the flomach and bowels, GConvulllons and palfies 
of the limbs 72 ſueceed, with Intenſe heats, cold (eats, 
palpitations of the heart, extreme anxivty, profiration of ſtrength, 
thi and dryneſs of the mouth and thorax, loſs of realun, 
and at laſt death, If the quantity taken was conſiderable, the 
tient dies in ſeven or eight hours after taking it; and the 
lomach and inteſtines are found, upon dillettion, to be curruded 
and perforated, When this is not the caſe, violent putrefaftive 
ſymptoms? ſoon enſue aſter arſenic is ſwallowed ; for the hodies 
of thoſe who are poiſuned by it generally have abundance 
of red or purple 7 even belore death, It remarkably 
inflames the coats of the ſtomach, and the putrelattion is ſaid 
particularly to take place in the genitals of men. Mr. Berg- 
man relates, that in the body of a man who was poiſoned 
with arſenic, and diſſeted in the anatomical theatre at Uſpal, 


— 


the putrefattion had been ſo ſtrong that the mineral was 


deprived of part of its phlogiſton, and emitted the garlic 
ſmell, that peculiar charafteriſlic of arſenic when in this 


ſituation, 
Antidotes ineffectually propel. 
Many antidotes have been propoſed againit this dreadful poiſon 
by authors of the higheſt reputation ; but it is feared without that 
ſucceſs which the confidence of thoſe who propoſed them ſeemed 
to enſure, Indeed, previous to uy great hope of ſuccels in this 
reſpcR, it ought to be ſhewn that theſe antidotes are able to effett 
ſome conſiderable change on arſenic when out of the body; and 
that not in ſolution, but when in a powder not very fine, as is 
the caſe with arſenic when it is uſually taken. Mr. Berg. 
man recommends alkalies in diſeaſes occaſioned by arſenic ; nay, 
he tells us, that * ſince phlogiſion and alkalies are the moſt 
owerful correttors of acid acrimony, it will readily occur how 
it may be mitigated, and its deleterious effefts obviated,” But 
the many fatal accidents conſequent on taking this mineral ſhow 
that none of thoſe are to be depended upon, Bergman himſelf 
hlogiſton correctors 
alone: and perhaps the ſolution of hepar ſulphuris, which con- 
tains the united powers of both the alkaline beg hlogiſtic antidotes 
united, might prove more efficacious than either of them ſingly. 
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Oils, fat, milk, warm fat broths, freſh butter, &e, have all 
recommended ; and no doubt, in ſuch deplorable caſes, are t 
remedieg which we can molt readily have recourſe; but =; 
here n; is Evident that their efhcacy. muſt be exceedingly de 
hate vet heir intrinſic virtues may be; and for this plain 
ſon, that the arſenic is already in contatt with the ſtomach * 
thou edies might have prevented its action had o& 
been rf Twallowed, their operation muſt be much leſs powe 1 
after the poiſon has had accels to the ſtomach and begun tg — 
its pernicious eſſetts. ; | "7 
Arſentc recommended as a Medicine both internally ay4 
| externall | 
Notwithſtanding the dreadful effefts of arſenic, when 1 
in large quantity, attempts have not been wanting to introduce x 
into the materia medica, The. diſeaſe, indeed in which + hay 
een recommended (the cancer) is of a vety incurable nave 1 
leaſt by ordinary medicines. NI. Le Febufe, a French pin lein. 
ſome time ago publiſhed a treatiſe, in which he recuminende; 
ure white arſenic as a ſpecific in that diſlemper. The doſe u. Fa 
vur grains, equal to three and a half Englith, dato wel in a French 
pil (42 troy bunces) of dillilled water. A table-[poontul of thi; 
vlutivn is to be taken With an equal quantity of milk, and a 1" 
vunce of ſyrup of poppies, every morning taſting, and taking cos 
to talte nothing for ah Hour after, 'This evurle mill be counting! 
eight days; alter Which a doſe is to be taken twice ever y day in 
the lame manner, one in the morning, and another abut ell @ 
Wight, At the end of a fortnight threr ole may be exhibited a 
the third being taken at midetlay, Thus — of @ weakly dun. 
uten may continue till the cure 14 completed t but (el as wo 
more robuſt may gradually _— the dale tl! Wo table. (pug. 
fiuls are taken at each the, With as mich milk; ant half an ounce 
vf (yrup of poppies, Children malt en no gero take wor 
than three da fauna 4 day, with a propertionel quantiiy of 
[(yrup of popples, For adults, the thengtl 0 the fat ten, a well 
as the quantity, i ty be augmented 4 [ix grains being put (ito the 
(veond battle, and eig Inte the thirds and @ purgative, compoſed 
of manna, rhubarb, und (al-felghette, Is to be given every right 
vr twelve days. An iſſue he conſiders as viehul ty every cee. 
The tumor, if not uleerated; ought to be walled with folg ion gf 
urſenle in the 7 1 vf eight grains to a pint ad he adh les 
the following eataplaſin i e Take of carrots} Ws one pond, 
vt I N half an ounee, of liquid leutſanum a diachi 
i 1 or 


, 


and d halt j forth the Whole (ito a wah With an neh pow. 
einlue as is Nifficlent Fur the eee The, tins, l 
Wt) 
W 


der v 
ty be eoveved. to ga muderate thicknefs with this gatupleſi, which 


hen the. cancer i of 


18 kv 1. on by a dae on plaſter." 
he wieerated kind, he diretts the felorous ferufity ty be laben 
way by means of a diy cee at each dreffing, and the furs 19, 

be foaented with the arfenieal fühlen with the chill taken olf , 
and having about a third part of red-wine added to it, When the 
tore Is of ayer bad kind, he propoſes the arfenis 16 be dillulved4 
in deeaftign of bark, tor the purpoſe of fomentation | alive which 
the eataplaſin and plaſter are ty be applied and this (4 19 be its 
newed Avery twelve hours, 

| lo Febure, aſſerts that the arfenle, when taken with the 

[Procetians Jult mentioned, de not attended with any bal con- 

Tequences, wor has it a diſagreeable tyſte,, Is whtion 14 (earcely 

perceived an any of the ſecretions or exeretipns f though ſows 

15 their urine more freely than wſual, and with fume 

the hel ö Is more looſe, In ſome the perſpiration is more co. 

' pious; hut theſe eſſects are neither regular nor coullant, He 
des not conſider it as an infallible cure for the diſlemper in 

every pollible ſage ; but thinks that the diſeaſe is incurable 

when, in ity progreſs, it has eroded u blood-vellel, aud oc- 
caſioned a conſiderable hemorrhagy ; alſo, when the patient is of | 

a heftic or phthyſical habit of pech. With reſpett to regi. 

men, he dire{ts whey, with twelve grains of, nitre to the 

bottle, or a weak decoftion of althea with an equal quantity 
of nitre; and to abſllain from ' Win and fermemed fiquors., 

Broth made of beef, veal, or chicken, js alſu proper. 

Mr. Bergman, informs us, that * it gan hatiſly be doubted, 

but arſenic may be applied to yaluable purpples in medicine, 

and experiments have tong ago put that out of doubt; but with, 

* oth to its doſe and preparation, the utyolt caution 1s, 

neceſſary,” n 

Dr. 'Black, however, bas , ſeen the | intetnat "exhibition of 

arſenic, in thoſe caſes Where it js recommended by foreign 

10 ians, attended with very dangerous conſequences, ſuch 

as chien &c, He has likewifs known, obſtjnate ulcers healed, 

by it, Yet, though the external, uſe f arſenic fias, proved ſuc, 
ceſsful in ſome caſes, it has often, even in this way, produc 
very terrible conſequences : ſo that the Doctor, far from fecom- 
mending the internal uſe of it, reprobates it even in external ap- 
plications. OOTY 


ſhow that it is of a highly inflammatory, cauſtic, and corroſive 
nature with regard to the ſyſtem in general, and the inteſtines 
in Fr e pulſe becomes extremely weak and irritable, 
an 


this is attended with a kind of paralytic aſſettion - 7 
4 1 im 


The firſt ſymptoms which enſue on the taking of arſenic . 
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-mbs, maraſmus, &c. Milk and oil have been recommended as 


N but the milk may curdle, and * pill, not mix 
ah the fluids in the inteſtines. It is thereſoh adviſeablo, 
— a phyſician is called to a Hart who has ſWalldwed arſenic, 
- Ake ule of mucilages. A friend of Dr. Black's, who had no 
mucilage at hand, thought of the whites of eggs, and ſucceeded, 
Aker the violence of the firlt attack is over, a milk iet, opiates, 
Kc. are proper; and ſome time after electricity has been found 
A great ſervice. Some have adviſed to exhibit hepar ſul. 
huris, as already noticed: but this is founded, Hot on expe- 
rience, but theory and it cannot be ſuppoſed that ſuch a quan- 
ity can enter the [yſtem as will be ſufficient for neutruliſintz the 
Alte, and converting it into orpiment, which is the deſigu vf 
ibiting it. $90 0: 
he following account of the uſe of arſenie in medicine is 
nen by Dr. Duncan: * Notwithſtanding, however, the 
bun, violent effects of arſenic, it has been employed in the 
cure of diſeaſes, both as applied externally and ds taken inter. 
ly, Externally, white arfenic has been chiefly cm 
iq cles of cancer! and is uſed in this Way, it is ſippoled that 
i bod effetts depend on its afting as a peeviliar corrolive ; 
vil it le magier, that arſenic is the balls of a Yemet| _ 
Wiated in cancers, Which, however, is (MIL kept 4 feervt by a 
ily of the name of Plun4ee; In Ireland, Accor to the 
belt Conſettures, their application contilty of the puter of 
fe vegetables, particularly the rahuneulus flammens and ev- 
Wh Hetidas With a eonfiderable proportion of arfente and lower 
ol (\vlphur (nelmately mixed together, This powder, made 
Wy g paſte with the white of an egg, J applied ty the earevrous 
piit Aut {4 {4 {Intended to corrodse | and belhg goveret with e 
ee of thin bladder, neared alfo with the white of an eng, It 
« (\llored id Ne on from 84 ta 40 Nevis 1 and afterwards the 
ffehr 18 40 be treated with fultening Uigeſtives, as in wther eaſes, 
« Ajlbnit, In ſubflanee, ty the extent of the eig of a grain 
ur d (ule, combined With a little of the flower of __ lat 
deen ali] to be n Internally in forme very Mage bales 
of evtanvous dilbales, and With the belt effeft, Rut of this we 
have no experience; aa | 
% Of all the dilvaſes in why white arſenſe has been vice 
iernally, there is no one in Which it has been (6 1 und 
[1 ler ly employed as in the eure of intermittent (Vers, Tt 
hs long been uſed in Lineolnhire, and tome other of the 
fey countries, under the name of the gente ay op, prepare 
W (ferent Way's and It is conjettifed, that an article, which 
heh * 4 very extenſive (ale, wider the title of the %% 
4440p, the form of preparing Which, however, Je (MIT kept 
« (vere, 1s nothing elſe Put a Collition of arfenſe, at whether 
this be the eas of not, we have now the moſt | (affefidttory in. 
lumen eoncerniiig this artiple lu the * Medical Reports of 
the effefts of Arlene in the eure of agen, ranMing Feven, | 
Wl periodie head-aches,' by Dr. Fowler, of ' Stafford, He > 
Wh, that 64 grains of arfenſe, redueed io a very fine pow: 
dr, and ized whh as much fixed vegetable alkaline falt, 
Would be added to a Halt a pound of diftilied water, Inn Florence 
aſk i that It (howld be then placed In, a fand-heat; awd yonrly 
boiled (111 the . be completeſy ifſulved ; that aſter the fo+ 
Won is cold, half an ounce! of gompoynd ſpirlt 'of Iavender 
be wded $0 It; and gs much diſtilled water ay t make the whole 
lolution amount to a pound, Thi folutlow is taken in (uſes, 
regulated according to the age, ſtrength, and other eireumſlances 
d the patient, from two to twelve drops, once, twice, of oftener 
in the courſe of the day, And in the 'difeaſes mentioned 
dove, particularly in intermittents, it bus been found'to be a 
lite and very efficacious remedy, both by Dr. Fowler and by 
aher pradtitioners ; but in lonſe inſtances, even when given'in' 
very Imall) doſes, we have fountl it | excite” violent vont 
ing, But \belides this, it has alſo been ulleged by ſome, that 
thole cured of intermittents by arſenic are very liable to become 
p\thiſical, If arſenic ſhall ever be extenſively employed in- 


operation w 
vater. 

" Wines naturally acid, or grown fo by 'uge, Mill continue 
o de edulcorated by lead, notwithſtanding the puniſhments at- 
tending the detection of this fraud: it is therefore of great con- 
ſequence to be in · poſſeſſion of an eaſy method of | difedvoring 
ſuch a lophiſtication, For this purpoſe a 1 liquor has 
ben reconimended; compoſed of cauſtic fixed atkafi 45 orpi- 
went; which inſtantly throws down a black or dark. brown 
p"ccipitate in conſequence of the union of the ſulphur ol the 
ment wi h the metal. The fame effect will take place on 
be addition of common hepar ſulphuris; but methods have 

n contrived of eluding this proof, It a ſmall quantity of 
clalk be contained in the wine, the ſaline hepar does not pro- 
intended effeft ; for the falling of the white calcare- 
dus earth diminiſhes the blackneſs. The other probatory li- 
Maris llfo rendered incffeftual dy a lar _ of tartar; be- 


brought to the ſtate of a ſalt readily ſoluble in 


'| polite, The former are thoſe wherein the Aund aud 


ernally, it ba probably be moſt certain and 'moſt ſafe in its | 


AT 


| «* Arſenic ſometimes enters metallic compoſitions, eſpecially 

* and tin; but it were much to be widhedithat ſuch com- 
pohtions'were baniſhed, at leaſt from the kuchen. Shut wade 
of lead is ſometimes hardened by orpiment. 

Regulus of arſenic enters into the compoſition of Meuder's 
phoſphorus. The power of the calx in vitrification was long 
ago know to Geber; and it is frequently employed in glals- 
houſes, either for facilitating fuſion, for acquiring à certain de. 
| — of opacity, or finally tor carrying off — The me- 
thod in Which mountain cryſtals, placed over orpiment, White 
arſenic, erude antimony, and ſal ammoniac mixed in @ crucible, 
are tinged by means of heat, is deſetibed by Neri, and upon 
trial is bund to be true. I have thus obtained theſe cryſlals 
beautifully marked with red; yellow; and opal ſpots ; but at the 
ſame time cracked. 

In painting two the artiſts ſometimes employ arſenic.) Pain. 
ters in oil frequently uſe both orpiment and realgar; and it is 
| 8 that woyd-eoveretl with a pigment mixed with white ar- 

enie would not be — by Wörns. A wok beautiful green 
pigment nmy be — pitatud from blue vitriul by means ot white 
arſenic dillolved in watery together with vegetable alkall, This 
proparet either with water of vil; affords a colout Wine illers 
no change in many years, The playthings of children, however, 
Mow not be paltited with this or any other preparation of arſe. 
"ies " aeeviint of their eule ut pitting every thing uno their 
months, 

Aifenie de allo wed in dying, and the yellow eombluation 
vt it With kulphur has the property vt reatlily dillulving indige 
for Which puipole |t ie wed in eleth-painting. It lets it tal 
anal hywever, 6 expoliire 4% the air; and theretine van by | 
employer wn in penei.eolomy where 4 layge quantity de laid 
on at nee, Tie neutral arfenieal fal ts wibd in tune wanulacs 
wires in France ban fur what purpoles bs wot known + , 

The (allelt quantity of eth Mallne ar Henle belng mixed with 
any metal, renders i late, and abfelutely dellewys ha es. 
billty; Menges, the reliners drew! wothing 0 ue av rte Wh. 
thelr metals | wor could any thing be fu advantageuts,; ty Aten, 
were ch a thing to be had, «v4 4 Wenn that Walid (blurb, 
ur aft vii artenie alone; for then their — would be rewlily 
purified, without flying off; ur evaporatiiig} | 

A (ingle grain uf arſenic will kr a poinid of copper tits a 
beautify wille metal, called — Ick ug like Iser s 
Un many pertons have endeavoured ts (Wiprove ein for waking 
filver, bit in valn, as the mixture could never be bravight ts | 
ſuftain the hammer t fone have been hanged tur euiiilig ſpecies | 
of this (purious ver; | Ee Cy 

The ehymilts tyrnith feveral 7 of arfente, Wüneh 
all turn on repeated ablutions and (ublimations, ty i its eves 
roflve falts, and change it (ns a fale medicine, alter the Tae 
bt (ublimate, Much are ruby of arfenie, Ke, Tor 4 turther avs | 
dun of the properties and wies of arfenie, ſe the, h lein o 
WYMISTRY, Part TH, Chap, J. Neth, J. | | | 
| AT is defined by Lord Bacon,' a proper difpolyl of the 
things of nature by human — and experience, ſu as 14 an. 
(wer the foyeral purpotes of mankind; in which ſenſe // Handle 
poſed tv nature, Art is principally uſed for a (yltem of tles 
— 4 to facilitate the performance of certain attions; in which 

t 


ſenſe. | {lands oppoſed to. /crence, of a [yllem ot {pegulative. 
winciples, UT OT I oe 
N An are commonly divided into! /// or mechanic, liberal uy, 


hody are 
more concerned than the mind 3 of which kind are malt of cho 
which thirniſh' us With the neeefſaries! ot, likey and aro popularly 
known by the. name” of trades ; as baking. brewing,  carpontry,, 
ſmithory, weaving, &c, The latter arc ſuch as depend more wn, 
the labour of the mind than that of the hand; they are the pro- 
duce of the t1mdgination, their | effence! conlifls. in /e, 
— end is pleaſure, Of this kind. are poetry; painting, 
muſic, &c, | tw bot TAY | 
Progreſs of the Aus, Some wſefyl arte muſt be nearly cu- 
eval with the luman race; for food, clathing, and habitation, 
even in their original ſimplicity; requiro ſome art. Many other, 
arts are of ſuch antiquity as td place the inventors beyond tho, 
reach of tradition. 'Sdveral have gradually crept into exillgpce, 
| wiliou an inventor; ''The: buſy mind, however, accuſtomed tv 
a beginning in things, cannot reſt till it finds or imagines u be., 
ginning to every» art. The moſt probable conjectures ot this na- 
ture, the! reader may (ce in the. hiſtorica] .introdutti ons to (he, 
different articles | HIRE 
In all! countries 'where the people are barbarous, and illice., 
rave; tho iprogrels. of arts is extremely flow. It is vouched by, 
an old French poet, that the virtues of the Joadſtune.. were, 
known in France before anno. 1180. The * compals 
was exhibited at Venice annu 1260, by Paulus Vonetus, as lis 
own invention. John Goya, af Amalphi, . was the ürſt who, 
many years afterward, uſed it in navigation; and allo paſſed 
for being the inventor. Though it was uſed in China for na- 


Ie the tartareous acid, m_ with the lime, forms a kind of 
te, which in like manner dimifiſhes the blackneſs, 
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vigation long before it was known in Europe, yet to this dey 
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is not ſo perfeft as in Ivy Y Inflead of ſufpending it, in 
Ufler to make it aft wg it is placed upon a bed vt ſand, b 
which every motion of the oy diſturbs its operation. Hand. 
mitt termed gern, were early uſed tor grinding corny and 
when corn came to be raiſed in greater quay; horle- mille 
ſuceceded, Watermills tor grinding corn are deſcribed by VI. 
truvinn Windmills were known in Greece and in Arabla as 
varly the ſeventh century 4 and yet no mention de made of them 
* in Italy vill the fourteenth, That they were not known In masz 
land in the reign of Henry VIII. appears from « houſehold 
book of an Karl of Northumberland, cotemporary with that 
king, ſtating an allowance for three mill-horſes, * two to draw 
in the mill, and one to carry ſtuff to the mill and fro.” Water, 
mills for corn muſt in England have been of a late date, The 
uncients had mirror-glaſſes, and employed glaſs to imitate vaſes 
and goblets; yet they never thought of uſing it in windows. In 
the 1gth century, the Venetians were the only le who had 
the art of making cryſtal-glaſs for mirrors. A clock that ſtrikes 
the hours was unknown in Europe till the end of the 18th cen- 
tury. And hence the cuſtom of employing men to proclaim the 
hours during night; which to this day continues in Germany, 
Flanders, and England. Galileo was the firſt who conceived an 
idea that a — might be uſeful for meaſuring time; and 
Huygens was the firſt who put the idea in execution, by makin 
a pendulum clock, Hook, in the year 1660, invented a ſpira 
ſpring for a watch, though a watch was far from being a new in- 
vention. Paper was made no earlier than the fourtcenth century ; 
and the invention of printing was a century later. Silk manu- 
factures were long eſtabliſhed in Greece before ſilk-worms were 
introduced there. The manufacturers were provided with raw 
ſilk from Perſia : but that commerce being frequently interrupted 
by war, two monks, in the reign Juſtinian, brought eggs of the 
ſilk-worm from Hindoſtan, and taught their countrymen the 
method of managing them.—The art of reading made a very ſlow 
progreſs. To encourage that art in England, the capital puniſh- 
ment for murder was remitted if the criminal could but read, 
which in law-language is termed benefit of clergy. One would 
imagine that the art muſt have made a very rapid progreſs when 
ſo greatly favoured : but there is a ſignal proof of the contrary ; 
tor ſo ſmall an edition of the Bible as 600 copies, tranſlated into 
Engliſh in the reign of Henry VIII. was not wholly fold off in 
three years. The people of England muſt have been profoundly 
ignorant in Queen Elizabeth's time, when a torged clauſe added 
to the aoth article of the Engliſh creed paſſed unnoticed till about 


50 years ago. 


he exertion of national ſpirit upon any particular art pro- 
motes ałtivity to proſecute other arts. The Romans, by —— 
ſtudy, came to excel in the art of war, which led them naturally 
to improve upon other arts. Having in the progreſs of ſociety, 
acquired ſome degree of taſte and poliſh, a talent for writing 
broke forth. Nevius compoſed in verſe ſeven books of the Punic 
war; beſides comedies, replete with bitter raillery againſt the no- 
bility. Ennius wrote annals, and an epic poem. Lucius An- 
dronicus was the father of dramatic poetry in Rome. Pacuvius 
wrote tragedies. Plautus and Terence wrote comedies. Luci- 
lius compoſed ſatires, which Cicero eſteems to be ſlight, and void 
of erudition. Fabius Piftor, Cincius Alimentus, Piſo Frugi, 
Valerius Antias, and Cato, were rather annaliſts than hiſtorians, 
confining themſelves to naked facts, ranged in due order of time, 
The genius of the Romans for the fine arts was much inflamed 
by Greek learning, when free intercourſe between the two na- 
tions was opened. Many of thoſe who made the greateſt figure 
in the Roman ſtate commenced authors; Ceſar, Cicero, &c. 
Sylla compoſed memoirs of his own tranſattions, a work much 
eemed even in the days of Plutarch. 

The progreſs of art ſeldom fails to be rapid when u people 
happen to be rouſed out of u torpid ſtate by ſome fortunate change 
of elrcumſlances. Proſperity, contraſted with former abalemelt, 
gives to the mind a ſpring; Which is vi rouſly exerted in every 
new purſuit, The Atheniatis trade but a mean figure under the 
tyranny of Piſiiratis i but 1— gaining freedom and indepen. 

ende, they Were converted Into heroes: Miletis, 4 Oreck elt 
of Lonla, baing conveyed by the king of Perfla, and the inhab(: 
tants malle ſlaves, the Athenians geeply affetied with the thifer 
uf their brethren, bold! attzcked the King in his 6wH dominiond, 
and burnt the elty of Bardis: In lefs than ten years alter, they 
gained a fighal victory al Marathon and, under Themiltocles, 
Wade head againft that prodigious army with which Xerxes threats 
ene wer Fuln ts Greece: Buch proſperliy produced its uiyal 
effett i arts flourifhed with arms, thens beeame the chief 
theatre for felenees as Well as for fine arts, The reign of Auguſtus 
Sefer, which put an end ia the ranceur of elvil War, and re: 
fiored | eare t6 Rome, With the comforts of faciety, FN an 
uſpicious era for literature; and produced a erowd of Latin 

(ſtorians, poets, and philoſophers, 30 whom the moderns are 
indehted for their taſte and talents, One who makes a figure 
rouſes emulstion in all ; one catahes fire from anather, and the 
national pirit is wary where triumphant 1 claſſical works are 
compoſed, and uſeful diſcoveries made in every ant and (cience, 
With regard to Rome, it is true that the Roman government 


ART 


under nine in effeft deſpotle! but defpoiifin, in dhe 


ſingle inſtanee Male no obſtruftion to literature, it hy 
the liey of that reign to hide power as much as poche A 

e reſtoration of the royal tamily in England, which put an 
end to a ervel and enyenumed elvil war, promoted {Improvemens 
of every kind! arts and induſtry made u rapid progreſs among ts 
people, though lelt to themſelves by « wenk and fluftuating a 
miniſtration. Had the nation, upon that favourable turn & hos 
tune, been bleſſed with a ſucceſſion of able and virtuous ptinces 
to what a helgh might not arts and ſelenees have been earried 
In Scotland, « favourable . for Improvement was the re n 
of the firſt Robert, alter ſhaking off the Engliſh yoke; but the & 
mineering ſpirit ol the feudal [yſlem rendered abortive every @. 
tempt, The reſtoration of the royal family, mentioned above 
animated the legiſlature of Scotland to promote manufattures of 
various kinds : but in vain ; for the union of the two crowng had 
introduced deſpotiſm into Scotland, which ſunk the genius of th, 
people, and rendered them heartleſs and indolent, Liberty, indees 
and many other advantages, were procured to them by the union 
of the two kingdoms ; but the ſalutary effefts were long ſuſpend. 
ed by mutual enmity, ſuch as commonly ſubſiſts between neigh. 
bouring nations. _ wore out gradually, and the eyes of the 
Scots were opened to the advantages of their preſent condition ; 
the national ſpirit was rouſed to emulate and to excel; talents wers 
exerted, hitherto latent; and Scotland at preſent makes a figures 
5 _ and ſciences above what it ever made while an indepenJen 

ingdom. 

— cauſe of activity and animation is the being en 
in ſome important action of doubtful event; a ſtruggle for libeny, 
the reſiſting a potent invader, or the like. Greece, divided into 
ſmall ſtates, frequently at war with each other, advanced literature 
and the fine arts to unrivalled perfection. The Corſicans, while 
engaged in a perilous war for defence of their liberties, exerted a 
vigorous national ſpirit ; they faunded an univerſity for arts and 
ſciences, a public library, and a public bank, After a long ſtupot 
during the dark ages of — arts and literature revived 
among the turbulent ſtates of Italy. The Royal Society in London, 
and the Academy of Sciences in Paris, were both of them in. 
ſtituted after civil wars that had animated the people and rouſed 
their activity. 

As the progreſs of arts and ſciences towards perfection is greatly 
promoted by emulation, nothing is more fatal to an art or — 
than to remove that ſpur, as where ſome extraordinary genius ap- 

ears who ſoars above gay Mathematics ſeem to be decline 
ing in Britain: the great Newton, having ſurpaſſed all the 
ancients, has not left to the moderns even the fainteſt hope of 
1. him; and what man will enter the liſts who deſpairs of 
victory | 

In a country thinly peopled, where even neceſſary arts want 
hands, it is common to ſee one perſon exerciſing more arts than 
one: in ſeveral parts of Scotland, one man ſerves as a phyſician, 
ſurgeon, and apothecary. In every populous country, even (imple 
arts are ſlit into parts, and each part has an artiſt appropriated to it, 
In the large towns of ancient Foppe. a phyſician was confined 
to a ſingle diſeaſe. In mechanic arts that method is excellent. 
As a hand confined to a ſingle operation becomes both expert 
and expeditious : a mechanic art is perfefled by having its dif. 
ferent operations diſtributed among the greateſt number of hands: 
many hands are employed in making a watch, and a {till greater 
— in manulakkuring a web of woollen cloth. Various arts 
or operations carried on by the ſame man, invigorate his mind, 
becauſe they exerciſe different faculties; and as he cannot be 
equally expert in every art or operation, he is frequently reduced 
to ſupply want of (kill by thought and invention. Conſtant ap. 
plication, on the contrary, to u Ungle operation, confines the mind 
to u ſingle objeRt, and excludes all thought and invention: in 
ſuch a train of life, the operator becomes dull aud ſtupid, like 8 
beuſt of burden. | 

The difference is viſible in the manners of the people: in « couns 
try where, from want of Hands, ſevers! veeupations mull be c 
un by the lame perſon, the people are knowitig and con verſable! 
in a populous country, where thanufuftures Alourith, they are i 
noralit and unſbeiable, . fame effekt is equally viſible in ecut, 
tles Where an aft or mankasture {4 eon ned bs & certain £leld of 
men. It 4% Viſible In Hlndoflan, where the people are divided (nts 
kalle, whith * mix even by 1 80 and Where every 
man Follows his father's ade, The Dileh lini-buors aft 6 
fimilar Inflanee | the fame Families carry on the trade (rom gelt 
ratlon 16 generation wy are e Ignorant and Viwl 
even beyond other Duigch peafants, The Inhabitants of Burk: 
haven, a ſea-port in the county of Fife, were originally 4 Ca 
of (oreigners, invited hither 16 teach ove people the art of Ach 
They continue filkers to this (ay marry amwng themſelves, WW 
livle intereoueſe with thelr nelg ibours, and are dull and uv 
a proverb. ks 

Uefa arts paved the way to fine arts, Mey upon when | 

farmer had bellowed every eonvenlence, turned their thoughts e 
the latter, Beauty was Nudled In objefts of light; and "o 4 
taſte attached themſelves to the fine arts, which multiplied "at 
enjoyments and improved their benevolence, Sculpture and pay 
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ART 
ear figure in Greece; which afforded plenty of 
lg 0 oy, v * in theſe imitative arts. kae. 
i more (imple Lunttation than painting, was ſooner brought to 
teftion i the flatue of Jupiter by Phidias, and of Juno by 
Palyeletes, though the admiration of all the world, were executed 
lowg befdre the wrt of light and ſhade was Known. Apollodurus, 
= Xeuxis ble difeiple, who (luurithed in the 15th Olympiad 
were the firſt who 1 In that wt. Another cane cherte 
40 advance Natur —＋ ae — " a great 1. 
ar Hatues uf thelr gods: Aruhitetture, as a Hue art; Wale 
wn regrets, Proportions, upon which its elegance chiefly 
depends, cannot bY avourmtely aſcertained, but by an El ut 
trials In groat (111g « * r relied on ay largo 
ad a fall bullding, even of the fame form, require different 

ortionk. , 

Ven the fine arty mentioned, we proceed to literature. It l. agroed, 
among all antiquaries, that the Hit writings were in verſe, and that 
writing in proſe was of a much later date, The firſt Greek who 
wrote in proſe was Pherecides Syrus: the firſt Roman was Appius 
Cres, who compoſed a declumation againlt Pyrrhus, The four 
books of the Chatah * which is me 7. book of una 
mpoſed in verſe ſtanzas; and the Arabian compolitions in 
— of followed long after thoſe in verſe, Lo account for that ſin- 
ular latt, many learned pens have been employed; but without 
El By ſome it has been urged that as memory is the only 
record of events where writing is unknown, hiltory origiually was 
17 — of th — eee were certain 

The ſongs ot the bards, being un i 0 ain 
ly the brit compolitions that writing was employed upon: they 
ſould be carefully collected by the molt ſkiltul writers, in order 
to preſerve them in perpetual remembrance, The following part 
of the progreſs is obvious. People acquainted with no written 
compoſitions, but what were in verſe, compoſed in verſe their laws, 
their religious ceremonies, and every memorable tranſattion that 
Was — to be preſerved in memory by writing. But when 
ſubjects of writing multiplied, and became more and more involv- 
el; when people — to reaſon, to teach, and to harangue; they 
were obliged to deſcend to humble proſe: for to confine a writer 
or {peaker to verſe in treating ſubjects of that nature, went be a 
burden unſupportable. _ 

The —— of early hiſtorians are all of them dra- 
matic. A writer deſtitute of art is naturally prompted to relate 
latis as he ſaw them performed; he introduces his . as 
ſpeaking and conferring ; and he himſelf relates what was atted, and 
not mou. 1 V ren * ng be b are 2 

ſed in that mode; and ſo addicted to the dramatic are the authors 
5 thoſe books, that they frequently introduce God himſelf into 
the dialogue. 4 the ſame time, the 2 of that 1 is = 4 

ily ſuited to the poverty of every language in its early periods. 
The dramatic ads has 4 —— effec in expreſſing ſentiment, 
and every thiag that is ſimple and tender. Read, as an inſtance 
of a low incident becoming, by that means, not alittle intereſting, 
Ruth, i. 8, to iv. 16. The dramatic mode is far from pleaſing 
ſo much in relating bare hiſtorical fafts. Read, as an example, 
the ſtory of Adonijal in 1 Kings, i. 1149. In that paſſage there 
us [requent repetitions ; not however by the ſame perſon, but by 
different perſons who have occaſion in the courſe of the ſtory 
Þ lay the ſame things; which is natural in the dramatic mode, 
where things are repreſented preciſely as they were tranſacted. 
K * view, rp 's 1 are 4 — not a . 8 
vr they are confined to the dramatic part, and never occur iu the 
tarrative, 

But the dramatic mode of compoſition, however pleaſing, is 
tedious and intolerable in « long hiſtory, In the progreſs of ſociety 
deu appetites and new pallions ariſe ; men come to be involved 
vith each other in various connettions : incidents and events mul. 
lply, and hiſtory becomes intricate by an endleſs variety of cir- 
cunllances, Dialogue accortlingly is more ſparingly uſed; and in 
hilly plain narrut ion is mixed with it. Narration is 6s it were the 
Prundiork; and dialogue is railt * it; like Howers in em. 
—＋ — adljnivted by all to be the great Waller Ius that 

e vt cumpolltlon, 

The yarrative ode came in kme lo to prevail, that in a long 
hain ul hilkury the Writer kummonſy leaves if diglugues altoyetlict; 
Karly rivers of 4 a Kind appear t have very fake Judgittent in 
Gilinguilhing capital fucks From minute elreunſtanees, (eli as eat 
be fu lied by the reader Without being mentioned: The hiltory 
W the 61 wat by Dares Phryglug (4 4 curious Fas of that 
Wil and ereping Wanner of evmpolition, The Reman hiftyrics 
ie the Aae of Clevry gte chronicles merely; Cate, Fahlus 
Hr, and Pit, eonfiucd themiblves 40 naked Lacs, In the Au: 
We Hilloris berieten we find nothing but a tedious narrative 
Wilt, commonly of very te moment, eoneerning a degenerate 
able, Without a Huge be tak gon | wot the ee 
Weberelſe the Judgment, The monkiſh hiſtories are all of them 

N ps In the oe — 4 

y narrative manner being ve 
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pious and verboſe. Saxo-Crammaticus, who in the 1ath centu 

compoled in Latin a hiſtory of Denmark, furpriſing'y pure ut that 
early period, s extremely verboſe and full of tautologies. Such a 
(lyle, at any rate unpleaſant, Is (tolerable In a modern tongue, he- 
fore it is enriched with a Hock of pliraſes lor exproffing aptly the 
great variety of tneldents that enter into hillory, The pert: Rien 
of hiſtorical eompoutition, which writers at lalt attaly to aer wins 
dering through various Imperfekt modes, (4 u relation of [ntereſt« 
ng taths, connetted with thelr motives and contoguences, An 
Iiltory of that Kind is truly @ chaln of cauſes and effetls, The" 
hiſtory of 'Thueydides, and Ill more that uf Tacitus, ate thinng 
lullanges of that mode, 

Eloquenes was of a later date than the art of literary compa, 
fition ; for till the latter was Improved, there were de models toe 
ſtudylng the former, Cicero's orations for Roſcius is compoſed in 
a ſlyle difluſe and highly ornamented ; which, ſays Plutarci,, was 
univerſally approved, becauſe ut that time the ye in Alla, intro. 
duced into Rome with ity luxury, was in high vogue. But Cicero, 
in a journey to Greece, where he leiſurely fludied Greek authurs, 
was taught to prune off ſuperfluities, and to purify his ſtyle, which 
he did to a high degree of refinement, He introduced into his 
native tongue a ſweetneſs, a grace, a majelly, that ſi.cprited the 
world, and even the Romans themſelves, Cline obſerves, with 

reat regret, that it ambition for powe had not drawn Julius 

lar from the bar to command legions, he would have become 
the moſt complete orator in the world. So partial are men 0 the 
profeſſion in which they excel. Eloquencetriumphs in a popular 
aſſembly, makes ſome figure in a court of law compoſed of man 
Judges, very little where there is but à ſingle judge, and none 4. al 
in a deſpotic government, Eloquence flouriſhed in the republics 
of Athens and of Rome; and makes ſome figure at prelent in a 
' Britiſh houſe of commons, 
The Greek ſtage has been juſtly admired amongall polite nations. 
The tragedies of Sophocles and Euripides in particular are by all cri. 
tics held to be perfect in their kind, excellent models for imitation, 
but far above rivalſhip. If the Greek ſlage was ſo early brought 
to maturity, it is a . not a little ſingular in the pro- 

reſs of arts. The Greek tragedy made a rapid progreis from 

heſpis to Sophocles and Euripides, whoſe compoſitions at & n- 
derful productions of genius, conſidering that the Greeks at that 

eriod were but beginning td emerge from roughneſs and barbarity 
into a taſte for literature. The compoſitions of Eſchylus, Sopho- 
cles, and Euripides, muſt have been highly reliſhed among a peo- 
ple who had no idea of any thing more perfect. We judge by 
compariſon, and every work is held to be perfect that has no rival, 
It ought at the ſame time to be kept in view, that it was rt the 
dialogue which chiefly enchanted the Athenians, nor variety in the 
pallions repreſented, nor pertettion in the aftors ; but mac iner 
and pompous decoration, joined with exquiſite muſic. That theſe 
particulars were carried to the greateſt 2 we may with cer. 
tainty conclude from the extravagant ſums beſtuwed on them: the 
exhibiting a ſingle tragedy was more expenſive to the Athenians 
than tlieir fleet or their army in any ſingle campaign. 

Oue would imagine, however, that theſe compoſitions were too 
ſimple to enchant tor ever; as variety in aktion, ſentiment, and 
paſſion, is requiſite, without which the ſtage will not continue long 
a favourite entertainment : and yet we find not a ſingle improve. 
ment attempted after the days of Sophocles and Euripide:. The 
manner of performance, indeed, prevented ablolutely any improve. 
ment. A flutuation of paſſion and refined ſentiments would have 
made no figure on the Grecian ſtage. Imagine the diſcording 
ſcene between Brutus and Caſſius NM wſat to be there ex- 
hibited, or the handkerchief in the Moor of Venice : how light 
would be their effekt, when pronounced in « maſk, and through « 

ipe? The workings of nature upon the countenance, and the 
Nettiohs of voice expreſſive of various feelings, ſo deeply affett. 
ing in modern reptelentatlon, would have been entirely loſt, It 
4 great genus att afiſeri With taletits for com dung i — 
tragedy it perfeftion, he would have mache no figure in Urecce; 
An elbe uſt have been erektec of & motſerate (gt | new atlots 
Wilt have beet trated th aft WIKh a bare Face, aid ts profioutiee 
in their vole: Aud after all; there Femathed a greater miracle 
(Mill io be performed, vis 4 total reformation of taſte in the 
pegple of Athens, Jn one worth, the (ijplieity of the Greek kra⸗ 
th Was lultetd to the manner of Aelung! aud that manner en⸗ 


Wed all Amptove ments, 
With reſpect ſo comedy, it does not appear that the Greek 
4 toWarily perfettion: 


eomely furpattvd the tragedy in (ts progre 

. 4 — three ae of b The firſt well 
ſulved 16 the rough and coarſe manners of the Greeks, When 
Eupolſa, Cratinus, and Ariftophanes, wrote: Thefe authors 
wels nal aſhamed iv repreſent on the Nlage real perſons, not even 
diſyuifing their names i of which we have a firiking inflanes In a 
eomedy of Arittophancs, called 7% Cfouds, where Noermes (4 in- 
trodyeed, and ay eontempiuouſly tweated, This furs of comedy 
(poring neither gods nor men, Was Feſtrained by the Magiſtrates of 


thenk, ſu far a4 tv prohibit perſons to be named on-the ſtage, 
This led writers ty dd whit de done at preſent i the characters and 
| 4 O01 ; manners 
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manners of known perſons were painted ſo much to the life, that 
there could be no miſtake z and the ſatire was indeed heightened 
by this regulation, as it was an additional pleaſure to find out the 
names that were meant in the repreſentation. This was termed 
the middle comedy. But as there Rtill remaitied too great ſcope for 
obloquy and licentiouſneſs, a law was made prohibiting real events 
or incidents to be introduced upon the ſtage. This law happily 
baniſhed ſatire againſt individuals, and confined it to manners and 
uſtoms in general. Obedlent to this law are the comedies of 
enander, Philemon, and Diphilus, who flourithed about yoo 
eats before the Chriſtian æra. And this is termed the Ard 
* „of Greek comedy The comedies of Ariltophanes which 
fill remain, err not leſs againſt taſte than againſt decency; But 
the Greek Comedy is ſuppoſed to have been conſiderably refined 
by Menander and his eotemporaries. Thelr works, however, 
were far from perfeftion, if we can draw any conjefture from 
their imitator Plautus, who wrote about « century later, 

The Roman theatre, from the time of Plautus to that of Te- 
rence, made a 15 pragreſe, Ariſtotle defines comedy to be 
4 an imitation of light and trivial ſubjefts, provoking laughter,” 
The eomedies of Plautus correſpond aceurately to this defiuition : 
thoſe of Terence riſe to 4 higher tone, Nothing is more evident 
than the ſuperiority of Terence above Plautus in the art of weit- 
ing! and, conſidering that Terence {4 a later writer, nothin 
would 1 more natural, if they did not copy the ſame origi- 
nals. It may be owing to genius that Terence excelled in purit 
of language and propriety of dialogue; but how account for J z 
ſuperiority over Plautus in the conſtruktlon and condutt of a 
play? It will not certainly be thought that Plautus would Ini. 
tate the worſt conſlrufted plays, leaving the belt to thoſe why 
ſhould come after him. This diffieulty does not ſcem to have 
eccuried to any of the commentators. Had the works of Me- 
nander and of his eotemporaries been preſerved, they probably 
would have explained the myſtery j which for want of that light 
will probably remain a myſtery for ever, 

Homer has tor more than doe years been held the prince of 
poets, Such perfekten In an author who flouriſhed when arts 
were far ſhort of maturity, is raly wonderful, The nations en- 

aged in the Trojan war are deſeribed by him as in @ progreſs from 
the ſhepherd-ſtate to that of agriculture, Frequent mention is made 
in the Iliad of the moſt eminent men being ſhepherds, Andro- 
mache, in ＋ mentions ſeven of her brethren who were 
{lain by Achilles as they tended their father's flocks and herds, 
In that late, garments of woollen cloth were uſed; but the ſkins 
of beaſts, the original clothing, were flill worn as an upper gar» 
ment: every chief in the Iliad appears in that dreſs, Such in- 
deed was the ſimplicity of this early period, that a black ewe was 

romiſed by each chief to the man who would undertake to be a 
= In times of ſuch ſimplicity, literature could not be far 
advanced; and it is a great doubt whether there was at that 
time a ſingle poem of the epic kind for Homer to imitate or im- 
prove upon. Homer is undoubtedly a wonderful genius, perhaps 
the greateſt that ever exiſted ; his fire, and the boldneſs of his 
conceptions, are inimitable. But in that early age, it would fall 
little ſhort of a real miracle, to find ſuch ripeneſs of judgment, and 
corretineſs of execution, as in modern writers are the fruits 
of long experience and progreſſive improvements during the courſe 
of many centuries. Accordingly, that Homer is far trom being 
ſo ripe, or ſo corrett, cannot eſcape the obſervation of any reader 
of taſte and diſcernment. 

One ſtriking particular is, his digreſſions without end, which 
draw our attention from the principal ſubjeft. Diomedes, for 
inſtance, meeting with Glacus in the field of battle, and doubting, 
from his majeſtic air, whether he might not be an immortal, en- 

uires who he was, declaring that he would not fight with a god. 
laucus lays hold of this very Night 8 in the rity hank 
of action, to give a long hiſtory of his family. In the mean time, 
the reader's patience is put to trial, and his ardour cools. Again, 
Agamemnon deſiring advice how to reſiſt the Trojans, Diomedes 
ſprings forward ; but, before he offers advice, gives the hiſtory of 
all his progenitors, and of their charafters, in a long train. And, 
after all, what was the ſage advice that required ſuch a preface? 
It was, that Agamemnon ſhould exhort the Greeks to fight 
bravely. At any rate, was Diomedes ſo little known as to make 
it proper to ſuſpend the aftion at ſo critical a junfture, for a 
genealogical hiſtory ? There is a third particular which juſtly 
merits cenſure; and that is, ati endleſs number of minute cir- 
cumſtances, — the deſcription of battles, whete they 
are moſt improper. The capital beauty of an epic yy is, the 
ſelettion of ſuch incidents and circumſlances as make a deep im- 
preſſion, keeping vut of view every thing low or familiar. An ac- 
count of a ſingle battle employs the whole fifth book of the Iliad 
and a great part of the fixth : yet in the whole there is no general 
action but unknown warriors, whom we never heard of before 
killed at à diſtance with ati arrow or u Javelin; and every wou 
deſeribed with an atiatottileal accuracy, he whole ſeventeenth 
book {s employed In the conteſt about the dead hody of Patroclus, 
ſtuffed with mitiate elteumſlances, below the digülly of an eple 
poem. In ſuch ſeenes the reader Ie fatigued with endleſs partl- 
culars j and has nothing to ſupport him but the melody of Humer's 
verſification, 
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Having traced the rogreſs of the fine arts towards "or 
a — way, the donlting of theſe atts comes Kent in . - 
An art, in its progreſs towards maturity, is greatly promoted by 
emulation } and atter arriving at maturity, its downfal is hot | 7 
promoted by it. It is difficult to judge of perfeftion but by 
eompariſon ; and an artiſt, atibitivus to outſtrip his predeceſſor 
cannot ſubmit to be an imitator, but muſt ſtrike out — 
new, which, in an art advanced to mn ſeldoms fails to be e 
degeneracy. This cauſe of the decline of the fine arts tidy by 
illuſtrated by various inſtances. The perfettlon of vocal thu; 
to aceumpauy paſſion, and to enforce ſentiment. In anelent 
Greece, the province of muſle was well underſtood; which 
being confined within its proper ſphere, had an enchanting in, 
fluence, 

The Italian opera, in its form, reſembles the Greek traged, 
from which it [s evidently eopled 4 but very little In fubflancs. 
In the latter, muſic being made ſubſervient to lentiment, the 
dialogue 1s nervous and ſublime: in the former, the whole welgly 
is lald on -"_ the dialogue, devoid of ſentiment, is weak 
and [piritlely, Reſtleſs man knows no golden mean, but will by 
attempting Innovations without end.—By the ſame ambition 
arehltefture has villbly deelined from its perfettion. The lone 
was the Favourite order when architetture was In {ts height of 
glory, The Corinthian order came next 4 Which, in attempting 
greater perſettion, has deviated from the true finiplicity of nature | 
and the deviation is ft greater in the Compoſite order, Wit 
reſpett to literary produttions, the firſt efſays of the Romans were 
very iImperfett, We may judge of this om Plautus, whoſe come 
poſitions are abundantly rude, thuugh much admired by his 
cotetiporaries, being the beſt that exiſted at that time, The 
exalted ſpirit of the Romatis hirrled them on to the grand and 
beautiful and literary 1 7 of all kinds were in perlettion 
when Auguſtus reigned, In attempting {ill greater perlettion, 
the Roman compolitivons became a ſtrange Jutable of jnconliſtent 
Jarts | = were tumid and pompous; and, at the fame time, 
ul of antitheſes, conceit, and tinfel wit, very thing new in 
the fine arts pleaſes, though leſs perfect than wha We are 8c. 
eultomed to; for that reaſon, ſuch compoſitions were generally 
reliſhed, We fee not by what gradual fleps writers, alter le 
time of Auguſtus, deviated from the patterns that were belure 
them! for e book of any moment after that time is preſerved 
till we come down to Senvea, In whoſe works nature and fimpli- 
city give place to artificial thought and baſtard wit, He was g 
great improver of the Roman taſte; and alter him nothing was 
reliſhed but brilliant ſtrokes of fancy, with very little regard to 
ſentiment : even Virgil and Cicero made no figure in compariſon, 
Lucan has a forced elevation of thought and ſtyle, very difficult 
to be ſupported ; and, accordingly, he ſinks often into puerile re. 
ſleftions ; witneſs his encomium on the river Po, which, ſays 
he, would equal the Danube, had it the ſame number of tributary 
ſtreams. Quintilian, a writer of true and claſſical taſte, who was 
protected and encouraged by Veſpaſian, attempted to ſtem the 
tide of falſe writing. His rhetoric is compoſed in an elegant lyle; 
and his obſervations contain every delicacy of the critical art. 
At the ſame time flouriſhed Tacitus, poſſeſling a more extenſive 
knowledge of the nature of man than any other author, ancient 
or modern, if Shakſpeare be not excepted. His ſtyle is original, 
conciſe, compaft, and comprehenſive; and, in what is properly 
called his kr/tory, perfectly correct and beautiful. He has been 
imitated by ſeveral, but never equalled by any. Brutus is ſaid to 
be the laſt of the Romans for love of liberty : Quintilian and 


genius. Pliny the 2 is no exception; his ſtyle is affefted, 
turgid, and full of childiſh brilliancy. Seneca and Pliny are pro- 
per examples of writers who ſtudy ſhow more than ſubſtance, and 
who make ſenſe yield to ſound. The difference between thele 
authors and thoſe of the Auguſtan age, reſembles the difference 
between Greek and Italian muſic. Muſic, among the Greeks, 
limited itſelf to the employment to which it is deſtined by nature, 
viz. to be the handmaid of ſenſe, to enforce, enliven, or ſweeten 4 
ſentiment. In the Italian opera, the miſtreſs is degraded to be 
handmaid ; and harmony triumphs, with very little regard to ſenti- 
ment. | 

Another great cauſe that precipates the downfal of wo fine 
art is deſpotiſm. The reaſon is obvious; and there is a iſmal 
example of it in Rome, particularly with regard to eloquence. 
We learn from a dialogue accounting for the corruption o 
Roman eloquence, that in the decline of the art it became ſa- 
ſhionable to ſtuff harangues with impertinent poetical quotations, 
without any view but ornament merely; and this alſo was long 
faſhionable in France, It happened unluckily for the Romans, 
and for the world, that the fine arts were at their height 
at Rome, and not much upon the decline in Oreece, when 
defpotiſi put an end to the republic. Auguſtus, it is true, le, 
tarded their fall, * — that of literature; it being the policy 
of his reigh to hide deſpotiſm, and to give his government a 
of freedom. His court was u ſchool] of urban, where peoples 
genius acquited that delicacy of taſte, that elevation of We 
and that purity of expteffien, which charskterlze the writers 10 
kme. He honoured then of learning, admitted them to his = 
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decline of the fine arts in Rome to their total extirpation, The 
an of Tiberius, and of ſubſequent emperors, broke at laſt 
te elevated and independent ſpirit of the brave Romans, reduced 
is abjeft flavery, and left not a ſpark of genius, The 
ſeende of law 18 the only exception, as it flouriſhed even in the 
worlt of tines the Roman lawyers were a reſpettable body, and 
(els the objekt of jealouſy thin men of power and extenſive land. 
l property. Among the Greeks alſo, « conquered people, the 
ke arts decayed ; but not ſo rapidly as at Rome} the Creeks, 
ther removed from the ſeat of government, being lefs within 
dle reach of a Roman tyrant, During their depreſſion, they 
were yuilty of the moſt pucrile conceits t witneſs verſes com- 
led in the form of an axe, an egg, wings, and ſueh-like, The 
ls of the Greek authors, in the reign of the emperor Adrian, 
is wnequal, obſeure, iff, and affetted, Lucian is the only ex- 
teption that may be made, 

6 need ſearce any other cauſe but deſpotifm, to account for 
he decline of atuary and painting in Greece, Theſe arte had 
vived at their utmoſt perfeftion about the thme of Alexander 
we Great and from that time they deelined gradually with the 
vigour of « frew people 4 for Greece way now enflaved by the 
Micedonian power, It ay in general be obſerved, that When 
4 nation becomes flationary iu that degree of power which it ae. 

ves From Its confitution and fltuation, the national ſpirit ſubs 
bes, and men of talents become rare, It ie (MIT worſe with a 
wtion that Is funk below its former power and pre-eminence | 
od worſt of all when it is reduced to flavery. Other cauſes 
toncurtecl to accelerate the downtal of the arts mentioned, 
Greece, in the days of Alexander, was filled with ſtatues of ex- 
tellent workmanſhip, and there being little demand for more, the 
later (latuaries were rediiced to heads and buſts, At laft the Ro. 
mans put a total end both to ſtatuary and painting in Greece, by 
plundering it of its fineſt pieces ; and the Greeks, expoſed to the 
avatice of the conquerors, beſtowed no longer any money on 
the fine arty. 

The decline of the fine arts in Rome, is by @ writer of taſte 
al elegance aſcribed to a eanſe different from any above men» 
toned, a canſe that overwhelms manhood as well as the fine arts 
wherever it prevails 3 and that is opulence, joined with its faith. 
ul attendants avarice and luxury, “ In ancient times (ſays he) 
when naked virtue had her admirers, the liberal arts were in their 
higheſt vigour z and there was a generous conteſt among men, 
that nothing ot real and permanent advantage ſhould long remain 
undiſcovered, Democritus extratted the juice of every herb and 
lantz and, leſt the virtue of a fingle twig ſhould eſcape him, 
le conſumed a lifetime in experiments, Eudoxus, immerſed in 
the ſtudy of aſtronomy, ſpent his age upon the top of a moun- 
tain, To turn to the imitative arts: Lyſippus, while labouring 
on the forms of a fingle ſtatue, periſhed from want, Myron, 
whoſe powerful hand gave to the braſs almoſt the ſoul of man 
and animals,—at his death found not an heir. How ſhould we 
wonder that the art of painting has declined, when, in the eyes 
of men, there is more beauty in a maſs of gold than in all the 
works of Phidias and Apelles?” , 

In England, the fine arts are far from ſuch perfection as to 
ſuffer by opulence. They are in great progreſs towards maturity. 

There is ſtill another cauſe that never fails to undermine a ae 
art in a country where it is brought to perfection, abſtracted from 
every one of the cauſes above mentioned. It is remarked a little 
above, that nothing is more fatal to an art or to a ſcience than a 
perlormance ſo much ſuperior to all of the kind as to extinguiſh 
emulation, This remark is exemplified in the great Newton, 
who, having ſurpaſſed all the ancients, has not left to his coun- 
trymen even the fainteſt hope of rivalling him; and to that cauſe 
s attributed the vilible decline of mathematics in Great Britain, 
The ſame cauſe would have been fatal to the arts of ſtatuary and 
—— among the Greeks, even though they had continued a 

e people. The decay of painting in modern Italy is, probably, 
oving to the ſame cauſe: Michael Angelo, Raphael, Titian, &c. 
ve lofty oaks that bear down young plants in their neighbour- 

, and intercept from them the ſunſhine of emulation. Had 
the art of painting made a ſlower progreſs in Italy, it might have 

continued in vigour to this day. | 
. The decline of an art or ſcience proceeding from the forego- 
ing cauſe, is the moſt rapid where a ſtrict compariſon can be in- 

uted between the works of different maſters. The ſuperiority 

Newton above every other mathematician can be aſcertained 
vith preciſion, and hence the ſudden decline of that ſcience in 
Great Britain. In Italy a talent for painting continued many years 


in vigour, becauſe no painter appeared with ſuch ſupetiofity of | 


ils 48 to carry jon in every branch of the art, As one 
'paſſed in deſigning, one in colour "g one in graceful attitudes, 
there was fill ſeope for emulation, But When at laſt there was 
"ot a ſingle perfettion but what one or other maſter had excelled 
i ſom that period the art began to languiſh, Architecture con- 
"46d longer in vigour than painting, becauſe the prineiples of 
toparifon in the former are leſs precife than In the latter, The 
Wil why could not rival his peedeceſſors in an eftubliſhed 
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an able oratur, of an excellent artiſt ; becauſe the quality 


| ſought out a new mode for bittſelf, which, though perhaps lefs 
_ or perfect, was for a time ſupported by novelty, 
ſeful arts will never be neglefted in a country where there is 
any police; for every man finds his account in them. Fine arts 
are mote precarious. They are not reliſhed but by perſpns of 
taſte, who are rare; and ſuch as can ſpare great ſums for ſu 
porting them are ſtill more rare, For that reaſon, they will never 
ouriſh in any country, unleſs patronized by the ſovereign, or by 
men of power and opulence. They merit ſuch patronage, as one 
of the ſprings of government! and a capital ſpring they make, b 
multiplying amuſements, and humanizing manners; upon whic 
account — have always been encouraged by good princes, and 
are particularly ſo by his Britannie Majeſty George III. under 
whole ſignal patronage they have flouriſhed in fo eminent a degree, 
as cannot Fall to tranſmit his name With honour to poſterity, 

General Theory of he Polite Arts, The effence of the polite 
arts, as before obſerved, confilts In exprefien. The end of all 
theſe arts in pleaſure wherearthe end of the ſelencen 14 ru 
and witty, Under the denomination of Polite Arts, we eompre« 
hend, 1. Floqueneej 8s, 4 9. Mule] 4, Painting j 3. 
Neulpture j 6, Oraving 7. Arehſtekture, Particular deſeriptions 
of theſe arts are giver under their refpeftive names, This branch 
of the preſent article ls intended as a general introduttion to them 4 
and, as ſuch, will he vecaſlonally referred to, 

There lu one ver eſſential reflettion, which it appears to vy 
proper to make, in the firſt place, on the polite arts in general, 
All the rules in the world are not ſufficient to make a great poet, 
necets 
ſary to lorm theſe depends on the natural difpoſitivn, the fire of 
genius, which no human art can confer, but which is the pure 
1 of heaven, The rules, however, will prevent a man hom 

eing a bad artiſt, a dull orator, of a wretchec poet ſeelng they 
are the reflettions of the greateſt maſters in theſe arts, and that 
they point out the rocks which the artiſt ſhould (hun in the exer- 
eiſe of his talents, They are of uſe, moreover, in facilitating his 
labours, and in diretting him to arrive by the ſhorteſt and lüreſt 
road to perfection. They refine, (trengthen, and confirm, his 
taſte, Nature, abandoned to herlelt, has eonſtamly ſumething wild 
and ſavage, Art, tounded on juſt and fagacious rules, gives her 
elegance, dignity, and politeneſs; and it 1s impoſſible to ſacrifice 
pawy to the graces, without knowing the incenſe that is plealing 
to them, 

Beauty is the abjett of all the polite arts, It is not, however 
ſo ealy as it may leem to give a clear and determinate idea of 
what we preciſely mean by that term, We may ſay, in general, 
that beauty reſults from the various perfeftions of which any ob- 
jet is ſuſceptible, and which it — poſſeſſes; and that the 
perfeftions which produce beauty conſi 2 in the agree- 
able and delightful proportions which are found, 1. Between the 
ſeveral parts of the ſame objeft; . Between each part and the 
whole together; g. Between the parts and the end or deſign of the 
object to which they * Genius, or invention, is that fa- 
culty of the mind by which beauty is produced. Tafte, diſpoſition, 
or rather the natural ſenſation of the mind refined by art, ſerves 
to guide the genius in C— embracing, and producing, that 
which is beautiful of every kind. From whence it follows, 
that the general theory of the polite arts is nothing more than 
the knowledge of what they contain that is truly beautiful and 
agreeable; and it is this knowledge, this theory, which modern 
philoſophers call by the Latin name of ju. It ſhould be 
conſtantly remembered that the eſſence of the polite arts conſiſts 
in expreſſion. This expreſſion lies ſometimes in the words and 
ſometimes in the pen; — in ſounds and their harmony, 
and at others in corporeal attitudes ; ſometimes in the pencil or 
in the chiſel, and at others in the graver ; ſometimes in a pro 
diſpoſition or judicious employment of the meehanic arts, and at 
others merely in their manner of afting. From whence ariſe thoſe 
arts that we have mentioned, and which are deſcribed in their 
order. The general theory of the polite arts, or efffetics, neceſ- 
ſarily ſuppoſes, therefore, certain rules; but thele general rules 
are of no great number. 

The ert is, That whoever would devote himſelf to the polite 
arts, ſhould above all things conſult his gentus ; diveſt himſelf of 
all ſelf. love; and examine if he be atrue ſon of Apollo, and che. 
riſhed by the muſes ? for, 

In vain, raſh author, doſt thou ſtrivs to climb, 
By lofty verſe, Parnaſſus! height ſublime, 

If heaven does not by ſecret powers inſpire, 
Or if thy natal tar durts not poetic fire. 

This precept, with regard to poetry in particular, is applicable 
to all the polite arts in general for their moſt happy ſucceſs is 
founded on imagination. By this term we underſtand, in general, 
a faculty of the mind, a particular genius, a lively Invention, a 
certain fubtile ſpirit, which gives a facility in — ſome- 
thing new. The fine arts, in their Imitatlons of nature, in heir ex- 
pre 


ons, can borrow images, figures, compariſons, from thoſe things 

only that exiſt and are known. As there have been from the be. 
inuing of the world to our days, millions of authors in each of 
flible combinations of the various 

| ſubjects 


the polite arts, almoſt all the po 
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fubjebts have been produced by fer n N and 
when we hear the ighuranit part uf mankind talk uf 4 work uf wit 
of of art, that 18 entirely new, that vilers ideas Which were belpre 
viterly unos, that Hetl wever entered tity the brain of ally vther 
man, We fhouuld reter Juen aflertions tv the cats of popular errors | 
and tellett on the Hartes We every day hear uf certain Enipliries, 
wh pretend to be alone pullelied of iar vet metliods vt euze 
by means of flmples f as there Were ay plant, any falk of ralk 
that grows in wu Wos de that Cat have leaped the reſearches v 
butantls Bi the nuvelty, of which we here ſpeak, confills tn 
the ingenious vie of combinations uf vll the various ubJvtts uf wg: 
ture, that ate New, Nappy, and agreeable, that have not yet been 
exhaled, and which appear ever ty bv lnexhavſlable; and of the 
wie which the artil makes of all new diſcoveries, which he turns 
to hiv advantage, by a judicious applicatiun, lyvention theretvre 
ſyppales 4 confiderable tund of prevuninary knowledge, ſuch as e 
cabablo of furnithing ideas and hnages, to form new combinations, 
But there is uo art ) which juventiun itfelt can be produced; 
tor that, as we have already laid, is the gilt of heaven; and it is an 


endowment which we cannot even make ule of whenever we 


leale, We would rather ſay therefore, that invention cunlifls in 
wroducing in works of genius, Mat whith 14 uncapredted 3 un ob- 
{wry « hatmouny, & pertection, 4 1 2 an expreliion, of which 
we had 19 idea, that we could nut forelee, nur hope to find, where 
the ati has lo happily pleced it, and where we perceive it with 
delight, This idea appears applicable to ſuch vf the polite arts us 
affect the mind by the 2 7 us well us by the ſight; wid it is a 
matter that is highly eſſential, 

'The ſecond rule is, That every artift ought inceſſantly to labour 
in the improvement of lis faffe 3 in aequiring that ſenſible, relined, 
aud clear diſcernment, by which he will be enabled to difllinguiſh 
the kcal beauties in each objett, the ornaments thut are agtceable 
to it; and the proportioj and relations tht fubſilt among the ſeve- 
ral parts z and by this faculty, he will be regulated inthe employ» 
ment of his vatural talents, This labour eunſilts not only in the 
rome refletiions he Will make on the properties of ubjeths as 
hey relate tv the tine arts, but alſo in u cbullant afſiduous ud) 
ol the Grand models 0 beauty. | 
The third rule to be vblerved in the prabiiee of the polite arts, 
is Jhe thitution of nature, Every ubjett in the univerſe has its 
peculiar natute, of Which the artiſt ſhould never loſe Fight It his 
manner 1 it, In vali Will he otherwiſe ornament his 
work with the mull refined and molt brilliatit ſhrokes ! For, if ta: 
ture be wot Jullly inijtated, It WII] fur ever remain linpetſett. The 
fubilne Homer hes lometites finned agfatiift this rule i tor, as the 

ods have a Hature peevliar to themſelves, it eannot be a Jufl Im. 
atiun when We attiibiute to them paſſions that ate [earee pardun: 
able in mortals, and make them lequently eviverſe In a laigliage 
that is at once vulgat and Fidieuious. I Was not 1% lijtate natute, 
to put inte the muh of & here, at the moment uf a deeifiye bat- 
tle, an harangue that muſt beevme tedious by Its exceſſive length, 
and which cette evuld nyt have been heard by the thuylandth 
wit of & numero army | but we have already tovelied upon 
ume of the Ffaillts that ave ewe over the poems of that great 
man 4 tv ultip'y of dwell upon them would be ungratetul, We 
mull, however, obſerve; 4 this {nltation of nature; whirl ap, 
years at Hrn view fo Hime and ſu ly, is of all things the jolt 
(Meult in profiler arid that it requires & difeernmeſſt fo ſagd- 
©lvis, and ati esptelllon lo happy; 48 ls tately bellowed by heaven 
un Hivital man, 

Feiſhituity forms the fourth rule of expreſſion, - TH all the fine 
ats, I genefal, an obſcure; perplexed; athbiguous, and elybutate 
expreflivn, is always bat, Ahe rue ltikiug beauty mull be ma⸗ 
wifelt and perecptible to the moll ignorant of Hankind; a5 Well as 
the molt learned! hole ste ever Falle of lnleriur begutles that have 
geealion For a eoveriiigy & kind of Yell that mar Hake hem appeat 

fester than Whey = are! true beauty wants ne Yell, but ſhines 

y its wative lullre, From the unten of the true Hiitation of ta: 
tyre with perfpieuity of expreſſion ariſes that (4A Which is ly 
effential in the preduftions of the fine arts: 

9 all the polite arts, and in all the (ybjetls they embrace, there 
mult neceſſarily reign an elevation of ſentiment, that exprefles 
each vhjett in the ng perfettion of which it is ſufeeptible | 

at imitates nature th her molt exalted beauty, This males the 

th general rule, The defigh of the fine arts being tv ente 
leafure by the expreflion of that which is beautiful, ory artill 
a raiſe himſelf save his fubjett, and, 5 the mo 
avuurable light wherein to place it, hal there em A it wit 
the greateſt, moſt noble, aud beautiful ornaments, that his own 
enius can ſuggeſt ! till, however, obſerving « lire imitation of 
1ature, 

From the obſervation of the two laſt rules reſults the ſublime, 
which is the union of the greateſt perſpicuity with the {irifteſt 
truth and moſt exalted elevation poſſible, It is neceſſary to re. 
mark here, that the moſt ſimple and common ſubjetts are ſuſcep- 
tible of a ſublime that is agreeable to their nature, An idyl or 
landſcape may be as ſublime in their kinds as an epic poem or a 
Liſtory-piece, When Moſes begins the book of Geneſis with 
theſe words, In the beginning God created the heaven and the earth ; 
or when he tells us, that God ſaid, Let there be light, and there 
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et light ; theſs exprefilions are fublimg In the 
hueauſ they are pertettly vlear, true bd ne 
wt [hould therefore endedvuur alter the fablim [ti eYury 10 — 
that he uidertakes i and this makes the (ixtli and fall 41 * 
In the prafiiee of the polite arts, But if he cannot Hain 6 oy 
it le, however, Indifpentibly yeeellary that he oni m 
uſe of expte fene that are Hoble ard Hine, Kvury thi % f 
is low, tHdreent, bt 141 Is naturally repughant 6 = 
ſublime, and ought ty be For ever baniſhed fön all i works a 
proceed from the mahle and liberal arts. * 
ARTERY, ly Mete, a holluw fillulous canal, appuliysy 
receive the bluod kom the Yemrieles of the heart, ayil Willing? 
It tw all parts of the budy, for the walntenance uf heat and | * 
and the conveyance of the necel(ary nitriment. Fur 4 c 
deferiptivn of this branch of anatuny, fee the By Heim, Pa \ 
Neft, I. and Ill, For repreſentation, fee Plate VIII, and _ 
ARTHRITIS, in medicine, diſeaſe better Known under | 
name of the dor. The word is Formed From ub de, 
Joint} in regard the cluet [eat of that diflemper is jn the joins, 
For 4 copluus deſcription uf the nature, caules, and mall gf 
treating this very ſingular diſeaſe, wevording to its (everal u, 
toms aud 116755 ſee the Syllem of Mock, Oenus s ihe 
ARTICHOKE, in botattly, We have two fonts of artickoly 
wn Ny wg nin 4 the oo. gu gal fo. which we ſhall dill; 
wh here un the names whereby they ate ge 8 
uno" e, wk p E 
The bell ſoit js what the gardeners cull the globe artich, 
This hath large heads with — brown 1 — 
ward ; the flethy part at the bottom of the leales is very thick 
and is therefore much preferred to the other, called the Trench 
artichoke; the flalks of which do generally grow taller, with 
ſmaller heads, formed more conical than thole of the globe; the 
ſeales are narrower, ole greener colour, and (frequently turned 
outward, The fleſhy part, or bottom, is not near ſo thick, and 
hath « diſagreeable perfumed tulle; This Was alinoll lutally 
rovted ot of the Knglith gardens before the hurd Froll jy 1799-40 
when the greateſt part ol the ruvts uf the other ſort were fell. 
ed; meuy perſons were ſupplied the Following ſpring with plants 
rom Guernſey, where they cultivate only the latter fort; but 
ſlice the uther has been increaſed again, this green lott las been 
tuoted vut of Moſt gardens, to make way for the globe artmhote, 
The 4rtichode is u plealatit, Wholeluite, aud Very twurilhing 
food j the roots ate reckoned ty be aperitive, eleatifing, aud thi: 
retle 3 good For the jaundice, aud ty proveke urine, Fe French 
and Germans eat not only the heads, but allo the young Halls 
boiled, and fealuned with butter and vinegar, The ltalians (el: 
dum boil the heads, but eat them raw, when youny, with (alt 
vil, and pepper. Artichotes have the reputativn vt pon 
venereal Inelinations ty s Very great degree j the Halls, preforvs. 
In 147 are (uid to be an excellent pettural 4 but tlie) ac 
firſt be blanelied, like celery, The common leaves, bulled in 
White-wine Whey, are much equumended in the fauna ee, as 15 
alu the Julee of thele leaves, Ju the molt approved meh wt 
evltivating Aeg, fee the Tivatile on GARDENING, ele 
Kiten GARDEN 4 months, March, April, Auth, and No- 
vember; . is the rout ul # [peeles uf the e een vt 
e bt the perienii I el {8 propagated in many 
6 1 ins = uy ite "Wl it ' Very agrevable talled 
uot; But watery and Windy, aud there | 
0 11 V 5 reture at preleut yeuerally 
ARTICLE, tis applied ts the ſeveral elauſes bf conditions of 
d evtittatt; treaty of peace, ur the like: In this lenſe we (uy, arti: 
tes of matt lage ; articles of edpitulation j prelimtugty / ticles; Kee: 
ARTICLE of Jaimh Is by lone defivied u point ut Cual luc: 
tHe; Which we ate ubliged ty believe, 48 having been revealed 
v God himfelf, and allowed and eltablithed 6s fuel by the elivteh: 
he thirty:hije /e Weis founded, Tor the Hull part, upvH 4 
body of 49 Hele4 compiled and publithed in the relgh of Edward VI; 
They were fill palled in the evnivuration, and eunfiinied by yd 
authority in the year 108: They were afterwards ratified ana 
I the year 1 4 and again by Charles 1 The law requires 4 
(yubleripiion ty theſe 4144/68 of all perfons ordaiued ts the (+4: 
eons of priefis, 19 Kd: cap. 19: of all elergymen indubied 10 41y 
veeleflaltical living, by the ſane (atute, god of leewled lecke 
and . \ d, ap, 1: and 19 and 14 Oh. II. 66h, 4: 91 
the heads 6 fo eyes, 0 wi A official und eammIllariey 
and of ſehogl-walters, By 4 Will, III. gap, 19, diflenting teach: 
ers are to ſybleribe all except the g4th, goth, and goth, an 
part of the goth (and in the calv of Anaby 18 except alſu pan 
of the opth;) otherwile they are exempted from the benefiu 
* abt of to 2 u 
ATIOLK, in arithmetic, ignifies the number 10, or any num. 
ber juſtly diviſible into ten I. 7 as 0, g0, 40, 44. — Tabus 
ſometimes called decads, and ſometimes round numbers 
ARTICLE, in grammar, denotes a particle uſed in moſt lan · 
guages fur the declining of nouns, aud denoting the ſeveral caſes 
and genders thereot, The ule of articles ariſes chiefly hence, 
that in langunges which have no different terminations to expres 
the different Hates and circumſtances of nouns, there 


thing required to ſupply that office. 
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\ he Lathis have no #rHele; but the Greeks, and molt of the 
moclern languages, have hatl recuurſe to them, tor fixing ail al: 
\vHalning the vague fignifieation of common and appellative 


11 Greeks have their g, the eaftern tongues their Av nt 
% 4 the Italtane thelr tf, 4, and /4.==The French their %, /4, 
and be Germans thels %% d, dat—The Engliſh have 
alli WO e #4 and Ae + which being prefixed to ſubſtantive, 
ol their general (igntfieation to fume particular things, 

— rammarians make the %% u diftinft part of fpeech; 
ales Will have it a pronevn } and others a noun adjottive, fog 
the Ny fen y GraMMan, Part 1, Chap, III, and Part IN, 
Yap, III, Aut, 
yr od aro of great ſervice in @ language, 4 they contribute 
do the more neat and preciſe expreſſing of several properties and 
relations, which mult otherwiſe be loft, 

ARTICULATE Sounds are thoſe which expreſs the letters, 
ſollables, Nc. of any alphabet, or language, Brutes cannot form 
atculate ſounds, or they cannot articalate the ſounds of their 
vice; excepting fume few birds, as the parrot, He, raven, ſtar. 


, &e, 
Ariel Arion, in grammar, a diſtinct pronunciation of 
words and [yllubles, Articulation is that part of grammar which 
treats firlt of ſounds and letters j then of their combinations, for the 
compoſing of ſyllables and words, Hence he who pronounces his 
words clearly and diſtinetly is ſaid to pronovince them ar/iculately, 
See the Syllem; Part I. article, UNIVERSAL GRAMMAR, 

AWTICULATION, in anatomy, the junfture or connettion of 
wo bones, The bones cannot ſerve the intendetdl __—_ ON» 
cept the ſeveral pieces are fitly adjuſted, and then kept together 
in different ways: The molt ancient ofteulogilts (Ipenking only 
vl the perfect bones of an adult) called the firlt of theſe articula- 
hon, and the other SY MPH 1818; 

Articulation thus underflood is of two kinds, one moveable; 
by which the bones are allowed a certain degree of motion g the 
Allet (mmoveable, by which they are fixed tygether without mo 
tion, The firſt is commonly called DiIAnTHROSHS | that de, att 
whevlation [eparated ; the other /ynariAro/ts, of alt artenlation 
tunnel, There is fil another (pecies of articulation, which 
tannot well be reduced to either of the two former, as partaking 
of both i this, therefore, may be eltabliſhed as @ third kind, by 
the name of AMPHIARTHROSHS, Which \ better to this ſort 
that the other @rfenations, to Which It has ſometimes been ap⸗ 
plied, For a eopiony defſeription of the bones in general, with an 
explanation of thelr appendages, ſee the Syſtem of ANATOMY, 
Part J. Nett, 1: throughout, 

AMFTIFICERS, thoſe who work with the hands, and fell 
things Falhloned by them Into ether forms: 

tert amount to the fame with what we otherwiſe call 
Mandi rafts and morhanies ; fueh are (miths, earpenters, taylurs, 
Ihemakers weavers, and the like, 

By means of the arts, the minds of men are engaged In Inven- 
dans beneflelal ty the whole community 4 and thin prove the 
grand preſervative againſt the barbayiſin awd brutality which ever 
atend un an (Idolent and inaktive * 

ly the Englith laws, artificers in Waal, tron, ſteel; braſs; or 
wher metal; gülng out of the kingdom Into any furelgh evvintry 
without licence, are to be {tpriſoncd three months, and fied lit 
« ſun not exevedinng one hundred pounds: And Teh as goltig 
bad, amd ot rettniigg on warning given by our attiballadurs, 
&; (hall be difabled from holding lands by defecht or deviſe, 
In terelvitig any legacy, Ke, and be devffied aliens; Stat: 3 
Wes I. ep, by, by 4 Geo: II. cap. 1H, fett. 1, penalty is ally 
WG on eiue lu art ftetrs to jb abroad, = 

Nang Ant has 4 treatife on the dileates of art fre#rs 

ARTILLERY, in its general fenfs, denotes the offenfive > 
— of war, particularly of the miſſile kind: Among the 

v6) the wy was anclently appropriated tt ANEHERY: Nee 
% anlele. In its modern aeceptation (+ (ignifies fire-arms, 
Wed on their earriages and ready For abtion, with their halls, 
vr bombs, their grenades, Ke, Tf we take the term in a more 
ne meaning, is includes the powder, the mateſies, IT- 
Wente for fre- Works, the wienſils of ordnance, the machines 
Wich Facilitate their motion, and tranſport them, the vehicles 
Wer which they traverſe rivers, every thing neceſſary ta them, 
Wl all that —4. into the form of a train of artillery, The 
me ward, till farther extended in its meaning, likewiſe com- 
preliends the men deſtined for the ſervice of the artillery; the 
ale who provide the artillery with materials and implements 
Wien engaged, the cannoniers, the bombardiers, the officers uf 
wry rank, and engineers of every kind. 

By artillery is likewiſe underſtood the ſcience which the of- 
014 of artillery ought to poſſeſs, This ſcience teaches to know the 
"ture of all the materials and ingredients which enter into the 
"poſition and the ſirufture of every thing relative to the artil- 
Wh ſuch as, nitre, ſulphur, charcoal ; the properties of air and 
e the compoſition and preparation of gunpowder ; the mute - 
10 * ä —— proportions, & c. of the 
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iliferent Warlike machines j the arrangement, movement, jel 
Wlunle management, of cannon, &e: tn the field of In legen, in 
th 0 


ſueh ea manner, that each of them, according to the len ity 
tbe and the diameter of Its bore, may be (tual in the belt place 
aid at the properelt diftanee fur execution, ail that the whole 
train, taken twyfether, may rvelprocally aflift ad liyppurt each other 
With the greate(t advantage: 

Artillery has wwlergone many changes from its origin to the 
preſent time, The artillery of the ancients were the eatapulta, 
the balifle, the different kinds of inge, Ke, In latter ages, the 
Franks wed the hatchet as a miſſile weapon, throwing it in the 
fame manner as the Americans do their's, called the ,. 
The Galeons and Genoele were excellent erols-buwmen, The 
NMwils awed their vitturies to their firength and (kill in the uſe of 
the pike, halberd, and efpadon or two-handed (word ; and the 
vittories of Crelly, Poitiers, and Agincourt, will oecallon the 
valour and (kill of the Engliſh archers to be tranſmitted down to 
lateſt poſterity, See ARCHERY, 

Cannon is one of the molt ſingular diſcoveries which hay been 
made amongſt men ; and by little and little it has changed the 
whole art n war, and of conſequence influenced the whole ſyſlem 
ol policy, in Europe. The wra of artillery is dated from the 
battle of Crelly in 1946, becauſe it is only from that day that 
cannons were mentioned in battle, Edward III. of England 
ſucceſsfully employed ſome pieces of artillery placed in the tront 
of his army, Ao Invention of artillery was then known in 
France as well as in England but probably Philip VI. marched 
with ſo much hurry — precipitation to attack his enemy, that 
he left his cannon us uſeleſs incumbrances behind him: The ig- 
norance ot that age in mechanical arts conſiderably retarded the 
progrels of artillery 3 and that of whieh they were then polleſſed 
was ſo unwieldy and impertett; that they evuld nut poſlibly dif. 
cern its importance and «© fhevey in prottice; 

Alter the invention of gunpowder, the Spanirds were the firſt 
wh armed part of their fort with muſkets and harquebulles, and 
Wixed them with pikes: In this they were ſoon tinitated by moll 
viher nations j; thuugh the Englith hat not entiely laid alfde their 
{4vuirite Wenpon, lie lung-buw, ami generally taken ty the ule of 
fire-arins, diiring the reign of queen Elizabeth, The firlt mul 
kets were very heavy, and could not be fired without a rell! 
they had matelilueks and barrels of a Wide bore, that carried a 
large ball aid charge of powder, ant di exvention at a great 
diltaee The muſketeers on ea march cartied only their refls and 
ammunition, and had buys to bear thelr mulkets alter them, tor 
which they were alluwed great additional pay, They were ver 
fluw In loading, not only by reaſon of the unwieldinels of the 
__ and hee aufe they carried the power and balls ſeparate, but 
run the time it took ty prepare and adjuſt the match ſo thay 
their fire was not near fo briſk as our's is now: Ahlterwards, & 
lighter Kind of matehlock-mulkert game fte ue and they ear⸗ 
ried thelr ammunition in bandeliers, which were broad belts that 
eamw over the ſhoulder, to which were lung feveral little eaſes 
vt wood eoyered with leather; each containing a charge of pow- 
der; the balls they carried looſe In a pour, and they hail ally a 
priving.nert hanging by thelr fide; Matehloeks were; abut th 
wglning of this century; univerſally diſuſed in Europe, an 
the troops Were artiied With lifeloeks ; to which, much about ths 
lame thine, the bayynet beliig added; pikes ally were laid afide; 

The vid Euglil writers call thoſe large muſkets care + the 
larguebuſs was u lighter pieces, that evild be fired Without 4 tell; 
The mateliloek was Hired by 4 mately, Fixed by a kind of tongs in 
the ſerpentine or ehe; Whitel by pulling the trigger was brought 
down With great quicknels upon the priming iu the pan, over 
which there Wap a Niding ever, Which was drawn back by hand 
Jul at the kme of King: There was a great deal of nicety an 
ears Fequirert ty fit the Raten properly 4% the enk, Iv as 44 cams 
down exattly true an the nag, ty blow the alhes trom the 
goal, and 19 guard the pan From the (parks that Fell From (4: & 
great doal of ime was ally lult in ny is wit of the cao, and 
Turning ie between the fingers of the Iefi-hand, every time that 
the piece Was Hired aud wet weather lien rendered the matches 
wivlels, However, mull writers allow that they were yery (ure, 
and leſs apt to mils five than the Helene k: 

The fireloek is fy called, tram provdiicing fire of itfelf, by the 
attion of the flint and fleel, The molt ancient invention of this 
ſart is the wheel-lock, which we find mentfoned in Luigi Colladu's 
Treatiſe of Artillery, printed at Venice, 1586, as then lately in- 
vented in Germany, This fort of lock was uſed till within theſe 
lundred years, eſpecially for piſtols ard carbines, It was com- 
poſed of u ſolid fleel wheel, with an axis, to Which was taſtened 
a chain, which, by being round it, drew up a very ſtrong ſpring; 
on pulling the trigger, the ſpring acting, whirled the wheel about 
with great velocity, and the friction of the edge of it (Which was 
a little notched) again(t the None produced the fire: the cock was 
made ſo as to bring the ſtone upon the edge of the wheel, part of 
which was in the pan, and touched the priming; they uſed any 
common hard pebble for that purpoſe, which ſerved as well as 
flim, Theſe locks were inconvenient, took time to wind up (or 
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ſpan as they termed it) and ſometimes would not go off; an in- 
lance of which may be ſeen in Ludlow's Memoirs, 

When the firelock, ſuch as we now uſe, was invented, we can. 
ngt aſcertain: it is called, by writers of about the middle of the 
laſt century, «a /naphane or ſnaphance ; which being the Dutch 
word for 8 firelock, leems to indicate that it is a Dutch invention, 
und that we took it from them. But Ward, in his Animadver- 
ſions of War, printed in 16g p. 502, alter deſcribing the ex- 
erciſe of the firelock, piſtol, and carbine (by which he means 
the — ſays, that as moſt of our pieces gu with Engliſh 
locks, which differ from firelocks, he (hall add the method of 
handling them; and then gives the exerciſe of the ſnaphane car- 
bine by ich it appears, that there was little or no difference 
between tht and the pieces now in uſe. The more modern wii 
ters call it / /e, From the French word /? Whenee the name 
of fuſileers is il continued to ſeveral uf our regiments, Which 
were the firlt that were armed with them on the diluſe of mateh- 
locks, voy uſed the muſket and reſt in England fo late as the 
beginning of the eivil wars, as may be leen in Col. Barlffe's 
Young Artillery Man, printed at London, 1044 

Figuerra, in his embally in 148, relates that the Perſians 
would neither make ule of — nor of artillery, beeauſe by 
them the impetuolity of attack and the Haeility of retreat were 
_ incumbered and retarded 1 in thele expedients alone thelr 
« drof and their glory conſiſted, This method of advancing and 
recalling is widely difſerem from the preſent condutt of war, as 
the artillery in armies is now prodigioully multiplied, and muſt 
be tranſported to every place where auy body of troups whatever 
is deſtined to operate, | 

The length and diameter of cannon have been much diminiſh, 
ed, which muſt likewile proportionably diminiſh their weight, 
It is by long prattice and experignce that they have diſcavered 
how much might be deduced from their magnitude in both theſe 
reſpetts with propriety, without hurting the gran! effett, which, 
on ſome occaſions, it is neceſſary they ſhould produce, by ren- 
dering them more eaſy to be wielded, which was the advantage 
purſued by leiſening their ſize. For a copious explanation of 
this branch of artillery, relative to theory and prattice, ſee the 
Treatiſe on PROJECTILEs, throughout. Sce further the articles 
CAN NON, GUNNERY, and PROJECTILES, 

Improvements, however, are {till making, and will probably 
long continue to be made, in theſe ignivomous machines that 
mock the thunder, which, though the — to be invented tor the 
deſtruttion the human race and the ſubverſion of empires, have 
yet by their cfletts rendered war leſs ſavage, and leſs languinary ; 
political alliances have been more ſuccelstully — amon 
all nations, conqueſts are become leſs frequent and leſs rapid, — 
ſucceſſes in war have been more eaſily reduced to calculation. 

In modern war the great expence of fire- arms gives an evident 
advantage to the nation that can beſt afford that expence; and 
conſequently to an opulent and civilized, over 2 poor and bar- 
barous nation. In ancient times, the opulent and civilized found 
it difficult to defend themſelves againſt the poor and barbarous 
nations. In modern times, the poor and barbarous find it difh- 
cult to defend themſelves againſt the opulent and civilized. The 
invention of fire-arms, an invention which at firſt ſight appears to 
be ſo pernicious, is certainly favourable both to the permanency 
and to the extenſion of civilization. 

In the battles of the Greeks and Romans, the extraordinary 
diſproportion between the numbers {lain on the ſide of the victors 
and the vanquiſhed has been obſerved as another remarkable cir- 
cumſtance. But this neceſſarily reſulted from the nature of their 
arms. Their principal weapons being not miſſile, but manual, 
armies could not begin to act till they had approached ſo nearly 
to each other, that the oF tound themſelves cut off from 
all poſſibility of retreat. In modern times, ſuch conſequences 
ſeldom take place. The ule of fire-arms (which often renders 
the action itſelf more bloody) furniſhes the defeated party with 
various means of — with conſiderable ſafety. The ſphere 
of military action is ſo widely extended in modern times, that be- 
fore the victors can run over the 7 which ſeparates them from 
the vanquiſhed, the latter may fall back, and proceed with little 
loſs beyond their reach; and ſhould my village, hedge, ravine, &c. 
be found in their way, may often check the ardour of the purſuers. 
Upon theſe conſiderations, the invention of gunpowder and mo- 
dern artillery may be ſaid to have ſaved the effuſion of human 
blood. For the nature and effetts of gunpowder, ſee that article. 

ARTIST, in a general ſenſe, a perſon ſkilled in ſome art; or, 
according to Mr. Haris definition, a perſon poſſeſſing an habi- 
tual power of becoming the cauſe of ſome effect, according to a 
ſyſtem of various and well-approved precepts. In this ſenſe, we 

ay, an excellent, a curious ar. The pre-eminence is diſputed 
between ancient and modern artifts, eſpecially as to what relates 
to ſculpture, painting, and the like. At Vicenza, we are told of 
a privi 7 granted to arti/ts, like that of clergy in England; in 
virtue of this, criminals adjudged to death fave their lives, if they 
can prove themſelves che moſt excellent and conſummate work- 
men in any uſeful art. This benefit is allowed them in favorem 
artis, for the firſt offence, except in ſome particular crimes, of 
which coining is one. The exception is juſt; ſince here the 
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er the artiſt, the more dangerous the perſon, 
iſc, of Medals, ch. vii p. ons, he; erg 
ARTOCARPUS (from »prog, bread, and xaproeg, fruit) the 


BREAD.-TRUIT ThEE: a um of the monandria order, belon 
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ing to the monecia claſs ot plants. It has a cylindrie ame 
or catkin, which thickens gradually, and is covered with lo wenn; 
the male and female in « different amentum. In the ma/- a f 
calyx is two-valved, and the corolla is wanting. In the mak, 
there is no calyx nor corolla; the flylus is one, aud the drupy i, 
mony-eelled, n, "7 " 
ugh this tree has been mentioned by many voyoge 
tieulatly by Dampier, by Rumplius, wal þ | Lord — 1 
very little notice ſeems to have been taken of it till the return of 
Coptain Wallis from the Suuth Ses, and fince that time by whey 
why have touched at Otalieite, and ſome countries in the Lag 
Indies, Captain Dampier relates, that in Ouam, one vf the 1, 
tlrone iſlands, „ there is a certain fruit called the bread-ſrwt, 
N on a tree as big as dur large apple- trees, With dark fate 
he fruit de round, and grows on the boughs like apples, of ths 
r of a good penny loat 3 when ripe, it turns yellow, (yl 
and (west but the natives take it green, and bake it in an oven 
till the rind Is black t this they (erape olf, and eat the (nflde, which 
is foft and white, like the inflde ot new-baked bread, having . 
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ther ſeed nor Mone but if it ie kept above twenty=luur hows i | 
Is Harl. As this Fruit le in ſeaſon eight months in the year, the | 
natives feed upon no other fort of bread during that time, Ilan | 
told us that all the Ladrone iſlands had plenty of it, I never t 
heard of it in any other place,” | 
Rumphius, after deſeribing the tree, obſerves, that 4 the fruit q 
is ſhaped like a heart, and increaſes to the fize of u child's head, { 
Its ſurface or rind is thick, green, and covered every where with 5 
warts, of a quadragonal or hexagonal figure, like cut diamonds, 
but without points, The more fla, and {mooth thele warts are, e 
the fewer ſeeds are contained in the fruit, and the greater is the a 
quantity of ** and that of a more glutinous nature. 'the in- 00 
ternal — of the rind, or peel, conſiſts of a fleſhy ſubllance, full m1 
of twilted fibres, which have the appearance of fine wool; thele þi 
adhere to, and in ſome meaſure form it. The fleſhy part of this el 
fruit becomes ſotter towards the middle, where there is a ſmall th 
_— formed without any nuts or leeds, except in one ſpecies, he 
which has but a ſmall number, and this ſort is not good unlels it a 
is baked, or prepared ſome other way: but if the outward rind 
be taken off, and the fibrous fle(b, dried, and afterwards boiled gal 
with meat as we do cabbage, it has then the talte of artichoke all 
bottoms, The inhabitants of Amboyna dreſs it in the liquor f ito 
cocoa- nuts: but they prefer it roafted on coals, till the outward of 
part or peel 1s burnt, They afterwards. cut it into pieces, and are 
eat it with the milk of the cocoa-nut. Some people make frü- 
ters of it, or fry it in oil; and others, as the Sumatrians, dry ſa. 
the internal ſoft ton 


rt, and keep it to ule inſtead of bread with 
other food, It affords a great deal of nouriſhment, and 1s very 
ſatisfying, therefore proper for hard-working people; and being 
of a gentle aſtringent quality, is good for perſons of a laxative 
habit of body. It is more nouriſhing boiled in our manner with 
fat meat than roaſted on coals. The milky juice which dflils 
from the trunk, boiled with the cocoa-nut oil, makes a very ſtrong 
bird-lime. This tree is to be found on the caſtern parts of Suma- 
tra, and in the Malay language is called the /occus and ſoccum ca- 
fas. It grows likewiſe about the town of Bantam in Java. and in 
the Belega and Madura, and is known there by the name of /ocun.” 

In AniM's Voyage we are informed, „that the rima, or bread- 
fruit tree, is common in all the Ladrone iſlands and ſome of the 
Philippines. It is ſomewhat larger than our apple-tree, and bears 
a broad dark-coloured leaf, with ive indentures on each fide, I le 
fruit hangs on boughs like apples; and is ot the ſize of a penny 
loaf, with a thick tough rind, which when full ripe turns yellow. 
The natives gather it before it is quite ripe, — bake it till tie 
cruſt is pretty black; then they raſp it, and there remains a preit 
loaf, with a tender yellow eruit, and the crumb of it is as ſoft and 
ſweet as a new-baked roll: it is without any ſeeds or ſtones, 
This fruit the inhabitants enjoy for about ſeven months; dur:"s 
which they never eat any other kind of bread : but they at 
obliged to bake it every day ; for when it grows a little tale, it 
becomes harſh and huſky, ſomething like the potato- bread made 
in the weſt of England. There is, however, à remed for tlus; 
which is cutting the loaf into ſſices wherrit-is new, and drying I 
in the ſun, by which it is changed — ar Sour ruſk that 
can be eaten. n "> 

_ Cook, in his vovage, obſerves, that this fruit not 
only ſerves as a ſubſtitute for bread among the inhabitants of Ou. 
heite and the neighbouring iſlands, but alſo, varioully dreſlel. 
compoſes the principal part of their food. It grows on a tree that 
is about the ſize of a middling oak: its leaves are frequent]y a (vt 
and a half long, of an oblong ſhape, deeply ſinuated like thule ol 
the fig-tree, which they reſemble in colour and couliltence, 31s 
in the exuding of a milky juice upon being broken. The trut 
about the ſize and ſhape of a new-born child's head; and the ſur- 
face is reticulated, not much unlike a truffle; it is covered with 4 
thin ſkin, and has a core about as big as the handle of a {mall knite- 
The eatable part lies between the {kin and the core; 1t15 4 _ 


ASC 


u now, and ſomew hat of the conſiſtence of new bread ; it muſt 
de roaſted before it is eaten, being firſt divided into three or four 
irs; its taſte is inſipid, with a flight ſweetneſs, ſomewhat re- 
bling that of the crumb of wheaten bread mixed with a Jeru- 
ſalem artichoke. This fruit is alſo cooked in a kind of oven, which 
renders it ſoft, and ſomething like a boiled potato not quite ſo fa- 
rinaceous #8 4 good one, but more ſo than thoſe of the middling 
fort, Of the bread-fruit they alſo make three diſhes, by putting 
either water or the milk of the eocog-nut to it, then beating it ty 
a palle with a (tone peſtle, and afterwards mixing it with ripe plan. 
ins, bananas, or the four palte which they call malte. See 
Bankes's Geography 

The mahle, which is likewiſe made to ſerve as a ſueredaneum for 
tine bacad-Fruit before the ſeaſon comes vn, is thus male: The 
let of the bread-tree is gathered juſt before it is perfectly ripe; 
aud being laid In heaps, is cloſely covered with Jeaves t in this ſtate 
i widergoes a Fermentation, and becomes diſagreeably (weet ; the 
ere lu then taken out entire, which is done by gently pulling out 
he (talk, and the reſt of the Fruit is thrown into @ hole which ia Jug 
for that purpoſe, generally in the houſes, and neatly lined in the 
bottom and des with grals the whole is then covered with leaves, 
and heavy ones laid upon themy in this (tate it undergoes a feen 
fermentation, and becomes four, after whieh it will filter no change 
fur many months, It is taken out of the hole as it is wanted tor 
ue! and being made into balls, it is wrapped up in leaves and 
baked 1 after it is drelled, it will Keep (ive or x weeks, It is eaten 
hath cold and hot z and the natives feldom make a meal without it, 
though to Europeans the taſte is as dilagreeable as that of a pickled 
alive generally is the firlt time it is eaten, The fruit infelf is in 
ſeaſon eight months in the year, and the male ſupplies the inha- 
buants during the other four, 

To procure this principal article of their food (the bread- fruit) 
coſts theſe happy people no trouble or labour, except climbing up 
a tree; the tree which produces it does not indeed grow ſpontane- 
oully; but if a man plant ten of them in his life-time, which he 
may do in about an hour, he will as completely fulfil his duty to 
his own and future generations, as the native of our leſs temperate 
climate can do by > hing in the cold of winter, and reaping in 
the ſummer's heat, as often as theſe ſeaſons return; even it, alter 
he has procured bread for his preſent houſehold, he ſhould convert 
a ſurplus into r and lay it up for his children. 

There are two ſpecies of artocarpus, viz. the inciſus, with 
gaſhed leaves; and the integrifolia, with entire leaves. There is 
alſo ſaid to be another diſtinttion, into that which bears fruit with 
ſtones or feeds, and that in which the fruit has none. The parts 
of fruftification of that tree which bears the fruit without ſtones 
ue defeftive, The amentum, or catkin, which contains the male 

$, never expands. The ſtyli, or female part of the fruit, are 
kewiſe deficient. From which it follows that there can be no 
ſtones or ſeeds, and therefore that this tree can be propagated only 
by ſuckers or layers; although it is abundantly evident that it 
muſt originally have proceeded from the ſeed- bearing bread-fruit 
tree. . of this kind we ſometimes find in European fruits; 
ſuch as the barberry, and the Corinthian grape from Zant, com- 
monly called currants, which can therefore be increaſed only by 
layers and cuttings. Dr. Solander was aſſured by the oldeſt inha- 
bitants of Otaheite and the adjoining iſlands, that they well remem- 
bered there was formerly plenty of the ſeed- bearing bread - fruit; 
but they had been neglected upon account of the preference given 
to the bread - fruit without ſeeds, which they propagate by ſuckers, 
For repreſentation of the bread-fruit tree, ſee Plate I. of Miſcel- 
laneous Subjects, Fig. 28. 

ARYTANOIDEUS, in anatomy, one of the muſcles ſerving 
to cloſe the LARYNx; otherwiſe called little arytenordens, an 
arjartenodeus, as deriving its origin from the poſterior and infe- 
nor part of the arytænoides. The arytenoides has its head on one 
arytenoid cartilage, and its tail in the other; and ſerves to bring 
them together, and ſhut the rime or glottts. See the Syſtem, 
* Table of MusCLEs, Article 19, and Plate W. Fig. 
9, &c, 

ASCARIS, in vermeology, a genus of inſefts belonging to the 
order Vermes Inteſtina. The body of the aſcaris is cylindrical, 
fliform, and tapers at both ends. The ſpecies are two viz. 1. The 
vermicularis, with faint aunular rugæ, and the mouth tranſverſe, 
18 about a quarter of an inch long, and thicker at one end than 
dhe other, It is found in boggy places, in the roots of putrid 

ants, and very frequently in the rectum of children and horſes. 

temaciates children greatly, and is ſometimey vomited up. 2. The 
lumbricoides 1s about the — length with the lumbricus terreſ- 
ns, or common earth-worm ; but it wants the protuberant ring 
towards the middle of the body, the only mark by which they can 
laben be diſtinguiſhed. The body of the lumbricoides is cy- 
indrical, and ſubulated at each extremity ; but the tail is ſome- 
Vat triangular, The lumbricoides is the worm which is moſt 
wnmonly found in the human inteſtines. It is viviparous, and 
uces vaſt numbers. 

e a/carides are found in the inteſtinum rectum, chiefly of chil- 
men, are frequently voided with their feces; ſometimes alſo adher- 
ing to the fundament, or even pendent from it. They are thus 

led from GT KetrC wo, 1 = 1 on account of their continual trouble- 
lome motion, cauſing a moſt intolerable itching, 
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The 1 are worms not ſo dangerous as ſore others, but 
more difficult to be expelled, and that tor ſeveral reaſons. The 
lirſt is, becauſe thoſe creatures are remote from the flomach; lo 
that remedies lole their virtue before they can come where the 
worms are; the fecomt is, becauſe the g/rarider are wrapt up in 
viſcous humours, which hinder the operation of medicines ; the 
third is, becauſe theſe worms alcend lometimes into the carum: 
Now that gut being like the bottom of a luck, the a/carides keep 
themſelves as it were intrenched in that place. However it be, it is 
better to attack them below. 

The beſt known remedy tor them is Harrowgate water, at the 
ſpring; the fluwer of brimilone taken with treacle, in ſuch a 
quantity as ts purge the patient gently every day, is perhaps the 
next moſt efficacious remedy, The lumes of tobacco, Injetied in 
turm of a elyfler, have heen ſuecefltully uſed for expelling 9 ariders 
Med, Obf, and Inq vol. tis p. go. For a further deleription of 
thele worms, and the nobel vt treating the dilurders with which 
= intel the human dy em, fee the Syſtem of MEpietngs 
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ASCENDING, in anatomy, e 99 — to ſuch veſſels as carry 
the blood upward, or from lowvr ts higher parts of the body., The 
4ſctnding Horts, norte 3 is the [uperive trunk ot the ar- 
try Which tymthes the head, | 

Ihe a/c nding (4044 1014 Car ,,, is a large vein, forms 
ed by a meeting or union of the ihacs vl one (ide, with tholo of 
the other, Four a copious explanation of this branch of the ſelenee, 
lvoe the Syſlem, Part V, Sett, 1, Plate VIII. 

Many of the ancient anatomills called this the d-/cending cava z 
as imagining that the blood defcended from the liver by this vein, 
to ſupply the parts below the diaphragm. But the moderns have 
ſhown that it has a quite contrary uſe, and ſet ves forthe conveyance 
of the blood frum the lower parts to the heart ; whence its appel- 
lation aſeendant, 

ASCENSION, in aſtronomy, is either right or oblique, 

Right-Astn$10N of the ſun, or of a flar, is that degree of the 
equinoctial, accounted from the beginning of Aries, which riſes 
with the fun or ſtar in a right ſphere, 

Or, right-»/: exfton is that degree and minute of the equinoQtial, 
counted as beture, which comes to the meridian with the ſun, or 
other point of the heavens, The reaſon of thus referring it to the 
meridian is, becauſe that it is at right-angles to the equinoctial, 
whereas the horizon is only ſo in a right or dire&t ſphere, The 
right-a/cenſton ſtands oppolite to the right-de/cenſfton. For a table 
1 out the right-aſcenſion of the principal fixed ſtars, ſee the 
»yilem, cloſe of Sett. 8, 

Oblique-ASCENS1ON, is an arch of the equator intercepted be- 
tween the firſt point of Aries, and that point of the equator which 
riſes together with a ſtar, &c. in an oblique ſphere, The oblique- 
aſcenſion is numbered from weſt to eaſt; and is more or lels, ac- 
cording to the different obliquity of the ſphere. To find the right 
and oblique aſcenſion of the tun, ſtars. &c. Sec the Problems under 
the head of The U/e of the Terreſtrial Globe, in the Treatiſe on the 
GLOBES. 

ASCENT, ASCENSUSs, the motion of a body tending from be- 
low upwards; or the continual receſs of a bedy from the earth. In 
this ſenſe the word ſtands oppoſite to d cent. For a full illuſtration 
of this ſubjett, ſee the Syſtem of MchAxics, and the article 
MoT10ON. 

The moderns deny any fuch thing as ſpontaneous levity, and 
ſhew that whatever a/cends does it in virtue of ſome external im- 
pulſe, or extruſion. Thus it is that ſmoke, and other rare bodies, 
a/cend in the atmoſphere; and oil, light woods, &c. in water: not 
by any external principle of levity, but by the ſuperior gravity, or 
tendency downwards of the parts of the medium wherein they are. 

The aſcent of light bodies in heavy mediums is nave ha after 
the ſame manner es the cent of the lighter ſcale of a balance. It 
is not that ſuch ſcale has an internal 2 whereby it immedi- 
ately tends upwards; but it is impelled upwards by the 0s 
rancy of the other ſcale; the excels of the weight of the one havin 
the ſame effett by augmenting its impetus downwards as ſo — 
real levity in the other: becauſe the tendencies mutually oppoſe 
each other, and that action and reaction are always equal. See 
this farther i!luflrated under the article SPECIFIC Gravity, and 
Fru. 

ASCENT of flurds is particularly underſtood of their riſing above 
their own level, between the ſurfaces of nearly contiguous bodies, 
or in {lender capillary glaſs tubes, or in vellels filled with ſand, 
aſhes, or the like porous ſubſtances. For a copious explanation of 
this article, as an elementary principle appertaining to the doc. 
trine of fluids, ſee the ſyſtem of HYDROSTATI CS. & c. Part I. 
Set. 1. For the practical methods relating tothe ſame, ſee Part II. 
For illuſtration, ſee the plates annexed to the Syſtem. 

ASCENT of vapour, For a copious deſcription and illuſtration 
of this article, ſee EVAPORATION, 

ASCIDA, in vermeology, a genus of animals belonging to the 
order Vermes Moluſca. The body is cylindrical, and fixed to a 
ſhell, rock, &c. It has two apertures; one on the ſummit, the 
other lower, forming a ſheath. There are ſix ſpecies of the ani- 
mal, viz. the — gelatinoſum, inteſtinalis, quadridentata, 
ruſtica, and echinata; only one of which, viz. the ruſtica, is 
found in the Britiſh ſea. Animals of this genus have the faculty 
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in her arm furniſhes no preſumption againſt the fact; for no 


ASP 


of ſquirting out the water they take in. The expanſion and con- 
traction of their bodies occaſion their aſſuming various forms. 
For a further account, ſee the Syſtem of VERMEOLOGY.. 

ASCLI, in geography, are thoſe inhabitants of the globe, who at 
certain times of the year have no ſhadow. The word is formed 
of the privative , and oxac, umbra, 2 Such are the in- 
habitants of the torrid zone; becauſe the ſun is ſometimes vertical 
to them. 

ASCITES, in medicine, a ſpecies of drop/y, affecting chiefly 
the abdomen, or lower belly. The word is borrowed from 7x05, 
uter, bag, or bladder. The aſcites is the ordinary WATER-DROP- 


sv. For a copious deſcription of this diſorder, its cauſes, prognoſis, | 


and methods of treatment, ſee the Syſtem, Genus 57. 

ASH-tree, in botany, the Engliſh name of the genus Fraxinus. 
For deſcription of the genus, method of cultivation, uſes, &c. 
ſee the article FRAXINUS. 

ASHES, cineres, the terrene and earthy part of wood and other 
combuſtible bodies, remaining after they are burnt or conſumed 
with fire. This name is generally applied to the ſubſtance remaining 
of bodies containing an inflammable matter, after they have been 
deprived of it by burning, or calcination in open air. Pewterers, 
for example, give the name of t:n-aſkes to the earth of this metal, 
which in fuſion has been deprived of its phlogiſton and metallic 
properties. 

Aſhes are properly the earth and fixed ſalts of the fuel, which 
the fire cannot raiſe ; all the other principles being gone off in the 
ſmoke. The chemiſts frequently call the aſhes of a body its calx. 
See the Syſtem of CHYMISTRY, under the ſeveral ſubltances, 


Aſhes, if well burnt, are uſually pure white, becauſe the oil to 
which they owe their blackneſs when in a coal, is ſuppoled quite 
— The aſkes of kali, fern, or the like, are a principal 
matter in the compoſition of glaſs. 

The aſhes of all vegetables are found to contain iron, inſomuch, 
that M. Geoffroy — it a chemical problem, "which he propoſes 
to the? public, to find aſhes without any particles iron thera, 
Whether the metal exiſted in the plants themſelves, or is pro- 
duced in them by the operation of calcination, 1s a point very in- 
— controverted between Meſf. Geoffroy, and Lemery the 

ounger, in the Memoirs of the Royal Academy. 

Aſhes are of conſiderable uſe in making lixiviums, or leys, for 
the purpoſes of medicine, for bleaching, and for ſugar-works, &c. 
For a particular. account of the effetts of aſhes, eſpecially wood- 
coal and ſoap aſhes, as conducive to vegetation, ſee the Syſtem 
of AGRICULTURE, Sect. 2. 

If the aſhes are produced from vegetable bodies, they contain a 
conſiderable quantity of fixed ſalt, blended with the terrene parti- 
cles: and from theſe aſhes the fixed alkaline ſalts called pot-aſh, 
pearl aſh, &c. are extracted. 

ASH-WEeDNEsDAY, the firſt day of Lent, ſuppoſed to have 
been ſo called from a cuſtom in the church of ſ An de aſhes that 
day on the heads of penitents then admitted to penance. 

ASILUS, or HORNET-FLY, in —— a genus of inſe&s 
belonging to the order inſecta diptera. Many of them wound 
in a very painful manner, and are particularly troubleſome to cat- 
tle in low meadows; others of thera. are quite harmleſs. For de- 
ſcription and claſſification, ſee the Syſtem, Order 6. 

ASINUS, the aſs, a ſpecies of the genus equus, in the ſyſtem 
of mammalia, For particular deſcription, fee the article 
Fovvus. For claſſification, ſee the Syſtem MAMMALIA, Order 6. 
For repreſentation, ſee Plate X. Genus 33. Species 2. 

A Milk is very nouriſhing and abſtergert, and is therefore 
' eſteemed good in a conſumption, in diſorders of the ſtomach, ab- 
ſceſſes of the kidneys, the | in the bladder, and arthritic pains. 
It is eſteemed gently cathartic, and was frequently directed by Hip- 
pocrates as a purge in large quantities. As a topic, it makes the 
gums firm, eaſes arthritic pains, and gives the face an agreeable 
whiteneſs if waſhed with it. Sce M1Lx. 

ASP, in natural hiſtory, a ſmall poiſonous kind of ſerpent, 
whoſe bite gives a ſpeedy but eaſy death, It is ſaid to be thus 
— from the Greek &ow15, ſhield, in regard to the man- 
ner of its lying convolved ina circle, in the centre of which is the 
head, which it exerts, or raiſes, like the umbo or umbilicus of a 
buckler. This ſpecies of ſerpent is very frequently mentioned Ly 
authors; but ſo careleſsly deſcribed, that it is not eaſy to deter- 
mine which, if any, of the ſpecies known at preſent, may properly 
be called by this name. It is ſaid to be common in Africa, and 
about the banks of the Nile; and Bellonius mentions a ſmall ſpe- 
cies of ſerpent which he had met with in Italy, and which had a 
ſort of callous excreſcence on the forehead, which he takes to have 
been the aſpis of the ancients. It is with the aſp that Cleopatra 
is ſaid to have diſpatched herſelf, and prevented the deſigns 
of Auguſtus, who intended to have carried her captive to 
adorn 2 triumphal entry into Rome. But the fact is con- 
teſted: Brown places it among his vulgar errors. The indi- 
cations of that queen's having uſed the 3 of the aſp, 
were only two almoſt inſenſible pricks found in her arm: and 
Plutarch ſays, it is unknown what ſhe died of. At the ſame 
time it muſt be obſerved, that the ſlightneſs of the pricks found 


mor the prick of a needle-point dipt 1 Wo . 
ceſſary for — urpoſe. 2 os Et age Tad 
SPARAGUS, SPARAGUS, SPEERAGE, or SPARROWGR 
a genus of monogynia order, belonging to the hexandria c * 
plants: and in the natural method 3 under the 11th — w 
Sarmentacee, The calyx is quinquepartite, and ere ; the thre 
inferior petals are bent outwards ; the berry has three cells nd we 
tains two ſeeds, The ſpeciesare ten; but the only one — en 
in the garden is that with an upright herbaceous ſtalk b — 
leaves, and equal ſtipula, or the common aſparagus. The — 
ſpecies are kept only in the gardens of the curious, for tlie lab * 
variety. N 

Medicinal Uſes. The roots have a bitteriſh mucilaginous t 
_ alle 
inclining to ſweetneſs; the fruit has much the ſame kind of tal. 
the young ſhoots are more agreeable than either. Aſparagus ms. 
motes appetite, but affords little nouriſhment. It _—_ got 
ill ſmell to the urine in a little time after eating it, and * 
reaſon chiefly is ſuppoſed to be diuretic; it is rene eſteemed 
aperient and deobſtruent ; the root is one of the five called ope⸗ : 
roots ; its top, or head, taken in the way of food, readily Gilcon 
itſelf in the {mel] of the urine; but its root is ſtill more — 
endued with that quality. as containing more of the ſalt from wht 
it is derived. Hence it becomes among us, an ingredient in al 
compolitions, intended to cleanſe the viſcera, and guard againg 
Jaundices, dropſies, &c. Aſparagus appears from experience 10 
contribute very little either to the exciting of urine when {1 
preſſed, or increaſing its diſcharge; and in caſes where apericn 
medicines generally do ſervice, this has little or no effet. 1; n 
alſo of ſome ule as a pectoral; and makes a chief ingredient in the 
ſyrup of marſhmallows, againſt the ſtone. Though foreign phyſi. 
cians ſpeak. more ſparingly af the uſe and virtues of this medicine 
For a copious account of the moſt approved methods of to:cins 
aſparagus, dreſſing the beds, cutting them, &c. fee the Treatiſe © 
GARDENING, article KiTCHEN GARDEN, months, February 
wt” > 1 June, and October. # 
„in aſtronomy, denotes the ſituation of . 
ſtars with reſpect to each — 1 

There are five different aſpe&s. 1. Sextile aſpect is when the 
planets or ſtars are 60® diſtant, and marked thus &. 2. The 
2 or quadrate, when they are go“ diſtant, marked g. 9, 

rine, when 120% diſtant, marked a. 4. Oppoſition, when 
180” diſtant, marked 8. And 5, Conjunttion, when boch in 
the ſame degree, marked 6. 

Kepler, who added eight new ones, defines aſpect to be the 
angle tormed by the rays of two ſtars meeting on the earth, vie- 
by their good or bad influence is meaſured : for it is to be obietv- 
ed, that theſe aſpetts being firſt introduced by aſtrologers, were 
diſtinguiſhed into benign, malignant, and indifferent; the quanile 
and oppoſition being accounted malign; the trine and fextile, 
benign or friendly; and the conjunction indifferent. 

ASPERA Arteria, in anatomy, the wind- hie: otherwiſe 
called the trackea. The aſpera arteria is a canal ſituate inthe 
middle and fore-part of the neck, before the a/ophagus - its upper 
end 1s called the /arynx ; from whence it deſcends to the tourth 
vertebra of the back, where it divides, and enters the lungs. 
For a copious deſcription, ſee the Syſtem, Part. IV. Sett. 5, 
throughout. 

Tranſverſe ſections of the a/pera arteria have been commonly 
reputed mortal. Yet in the modern practice we find mary iu- 
ſtances to the contrary. In ſome dangerous caſes of quinſies, &c. 
they are even obliged to cut open this part. This operation 1s 
called bronckotomy. See that article. 

In the Philoſoph Tranſat. is a letter recommending the more 
frequent uſe of bronchotomy, os opening the wind-pipe, upon 
preſſing occaſions ; which it is urged from a remarkable caſe of a 
perſon who had the trachea, or wind- pipe, cut quite through be- 
ncath the pomum Adam, cured by ſtitching the wound, and uſing 
proper medicines, For curious obſervations on the peculiar d- 
vantages in the ſtructure of the aſpera arteria, or wind- pipe of 
ſeveral birds, ſee the ſyſtem of ComearaTivE ANATONY, 
Chap. II. Sett. 2. and Plate II. For ſome remarks on the ſliuc- 
ture of the Water Tortoiſe, ſee Chap. g, and Plate , 

ASPERITY, implies the inequality or roughnels of the ſurſace 
of any body; whereby ſome parts of it do ſo ſlick out beyond the 
rol as to hinder the hand, &c. from paſſing over it eaſily end 
reely. 

Aſperity, or roughneſs, ſtands oppoſed to ſmoothneſs, evenne!, 
2 C.---From the 4%perity of the ſurfaces of contiguous 
ies ariſes friction. ; 

According to the relations of Vermauſen, the blind man ſo fe- 
mous for diſtinguiſhing colours by the touch, it ſhould appear, that 
every colour hath its 2 egree and kind of aſperity. He 
makes black the rougheſt, as it is the darkeſt of colours ; but tie 
others are not ſmoother in proportion as they are ighter ; i. e. ile 
rougheſt do not always reflect the leaſt light: for, according to 
him, yellow is two degrees rougher than blue, and as much {; - 
er than green. See the article BLIND. | 

ASPHALTUM, BiTUMEN JUDAICUM, or JEws' PITCH, 8 
a light, ſolid bitumen, of a duſky colour on the outſide, and a deep 
ſhining black within ; of very little taſte; and baving E of 
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| unleſs heated, when it emits a ſtron mY one. It is 
round in a ſoft or liquid ſtate on the ſurface o the Dead-Sea, and 
by age grows dry and hard: The ſame kind of bitumen is met 
200 likewiſe in the earth, in other parts of the world, in China, 
America, and in ſome places of Europe, as the Carpathian hills, 
France, Neufchatel; &c. There are ſeveral kinds of Jews' pitch 
in the ſhops: but none of them are the genuine fort, and have 
little other title to the name than their being artificially com- 

unded by Jews; and as they are a medley of we know not what 
'neredients, their medicinal uſe begins to be deſervedly laid aſide, 
notwithſtanding the diſcutient, relolvent; pettoral, and other 
virtues, attributed to this bitumn by the ancients. The true 
aſphaltum was formerly uſed in embalming the bodies of the dead. 
The thick and ſolid aſphalta are at preſent employed in Egypt, 
Arabia, and Perſia, as pitch tor ſhips ; as the fluid ones, for burn- 
ing in lamps, and tor varniſhes. Some writers relate that the 
walls of Babylon, andthetempie of Jeruſalem, were cemented with 
bitumen inſtead of mortar. Thus much 1s certain, that a true 
natural bitumen, that, for inſtance, which is found in the diſtritt of 
Neufchatel, proves an excellent cement for walls, pavements, and 
other purpofes, uncommonly firm, very durable in the air, and not 

nctrable by water. The watch and clock makers uſe a com- 

tion of aſphaltum, fine lamp- black, and oil of ſpike or turpen- 
tine, for drawing the black figures on dial-plates : this — 
is prepared chieily by certain perſons at Augſburg and Nuremberg. 

ASPIRATE, A/prratio, in grammar, a character uſed to de- 
note an aſpiration. 

The aſpirate, by the Greeks called ſpiritus aſper, and marked 
over their vowels, ſeems to be of a very different nature from the 
letters; but is neverthelels a true letter, as well as the reſt, and a 
real conſonant. —By letters we do not mean the characters of the 
alphabet, which are changeable according to the Janguages and 
the people, and among the ſame people, according to tune and 
cuſtom; and even according to the fancy of particular perſons, — 
Thus ſome, for inſtance, write the aſpirates, or letters a/þtrated, 
which, by others, are omitted ; though both the one and the other 
pronounce alike; as in huomo, huomm, an Italian word, frequently 
written uomo, vom. But, by letters, we mean articulate ſounds, 
marked by them, and formed by the organs of ſpeech, viz. the 
throat, mouth, tongue, palate, teeth, &c. 

Theſe ſounds are of two kinds, the one imple, and the other 
compound, or modified. Simple are thoſe pronounced by a ſingle 
motion of the organ ; ſuch are the vowels. Compound ſounds 
are thoſe ſame ſimple ſounds modified by a motion of the organ, 
ſuperadded to the motion neceſſary to pronounce the ſimple ſound; 
of which kind are the conſonants. The aſpirate is trequently 
changed into a conſonant, and expreſſed by a conſonant. Thus, 
of + is made /ex; of H, /eptem ; of £3 T:pdg, veſperus, &c. 
of the Hebrew jv, oy», and thence vinum, &c. Nay even in the 
ſame language, Heſiod, ſpeaking of Hercules's buckler, uſes, 
Hyzow for Onpruy; making no difference between a © and an 
aſpirate. Hence it follows, that aſpirates are real conſonants ; 
and that we ought not to exclude the 4, in our language, out of 
the number of letters. Other grammarians eontend that the 4 
is ſounded only by a ſtrong emiſſion of the breath, without any 
conformation of the organs of ſpeech, and conſequently is no 
letter, See H. 

ASPIRATION, the act of aſpirating, i. e. of pronouncing 
any ſyllable, or word, flrongly, with a good deal of breath, and 
vehemence. This we do, tor inſtance, in thoſe words which 
have the letter A before them, as harangue, hook, Holland, hero, 
&. whereas the like ſyllables are ſounded much ſofter and eaſier 
without the h, as in the ear, eat, &c. See H. 

ASS, the Engliſh name of the Afenus, a ſpecies of the genus 
Equus in the ſyſtem of mammalia. For deſcription of the genus 
aud the ſpecies appertaining to it, ſee the article Egu us, ſee alſo 
the article Asix Us. 

As8A-fetida, a gum, or reſin, brought from the Eaſt-Indies, of 
a browniſh colour, a ſharp taſte, and a very ſtrong offenſive ſmell; 
whence it is alſo called ftercus diaboli, or devil's dung. The 
goodneſs of aſſa-lctida is known by its colour and imell : a 
tolerable ſcent, and a clear colour, are the ſigns of its good qua- 
lity; as a black colour, and a great ſtench, are prooſs of the con- 
trary, The ſtrong ſcent of this gum 18 much like that of garlic. 
The —_ and Dutch import it trom Surat. 

Geoffroy gives the following account of aſſa- fœtida: Afa- 
fetida, ſays Be, is a gum reſin, brought to us in lumps of differ- 
ent colours; white, yellowiſh, blue, or brown ; which laſt is the 
worſt caloutr of all. It has a very ſtrong fœtid ſmell ; and we are 
obliged to Kæmpfer for an exact hiſtory of the tree which pro- 
duces it, and of the manner of gathering it, &c. In general, this 
tee, or large plant, is of the umbelliferous kind, growing plenti- 
fully in the province of Lahir, in the dominions of the Great Mogul; 
and in that of Chorazen, in Perſia. In the months of July and 
Auguſt, the country people make inciſions in the roots of theſe 

trees, through which the juice drains. It is whitiſh and thin at 
hiſt, but by drying ſoon becomes thicker, and of a brown colour ; 
m which form it is gathered, and preſerved for uſe. The 
root of the plant . a large parſnep, and is externally black. 

Aſſa· ſœtida is an excellent remedy in all byſteric diſorders, whe- 
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ther only ſmelled to, or mixed in what is taken internally. It is 
alſo eſteemed a good ſudoritic, and ſtrengthens the ſtomach. The 
doſe is from twelve grains to half a drachm : but with a view to the 
ſtomach only, it mult be given in ſmall doſes. Externally; it is a 
good diſſolvent, and in that intention is an ingredient in the cera- 
tum de galbano, and is ſometimes tied to the bits of horſe's bridles. 
For a further account of the nature and properties of this gum, ſee 
the Syſtem of CyyMisTRY, Part IV. Chap. I. Sect. 4. 

The af/a-fetida plant is recommended by Mr. Lawrence to be 
cultivated in our fields, for the food of cattle, inſtead of clover, 
ſaintfoin, or other ſuch herbs as we ſow among corn, and make 
into hay in the ſucceeding ſummers, and uſe as food for cattle at 
other ſeaſons. 

This gentleman is of opinion that the ſheep fed on this plant 
would afford mutton of a much finer flavour than any that we are 
at preſent acquainted with. But it ſeems ſtrange that this ſhould 
be the effett of theſe creatures feeding on a plant of fo ſtrong a 
ſcent, as the ſame author obſerves, that one drachm of the freſh 
root ſmells more than a hundred weight of the drug, as kept by 
the druggiſts, and that the whole air is ſtrongly and very difagree- 
ably ſcented with it, wherever it grows. Upon the whole, it 
ſeems probable that though this plant, or the cytz/us, or ſeveral 
others, might be cultivated in England for the food of cattle, yet 
not any one would be ſo eaſily raiſed, or make fo great au advan- 
tage to the farmer, as the SAINTFOIN. 

ASSAULT, in the art of war, an attack made upon a camp, 
fortreſs, or poſt, in order to carry or become maſter thereof. An 
aſſault is properly a general furious attack, wherein the aſſailants 
do not ſcreen themſelves by any works. We ſay, to give an 
aſſault, to be commanded to the aſſault, to ſtand an allauli, to re- 
pulſe an aſſault, to carry by aflault, &c. While an affau!t laſts, 
and both parties are mixed, the fire of the batteries ceaſes; and 
there is no uſe of cannon on either ſide ; for they are afraid of de- 
ſtroying their own men thereby. And, it is almoſt impo ſlible to 
carry a place by aſſault or ſtorm, when the breach may be detend- 
ed by the fires of works not yet deſtroyed. In realuy, it ſhould 
be defended by no other fires but thoſe which ae oppoſed to it 
in front, or from the breach uſelt. Feuq. Mem. chap. xcix. Such 
obſtinacy in detending places to the laſt extremity is no longer 
found, except among the Turks ; with whom it is a point of re- 
ligion not to ſurrender to the Chriſtians, by capitulation, any place 
where they have once had a moſque. — Though of late they have 
ſometimes departed from this maxim. 

ASSAULT, in law, an offer, or attempt, to hurt the perſon of 
another. Or, it is a violent injury offered to a man's perſon, of 
a larger extent than battery, becauſe it may be committed by only 
offering to give a blow ; or even, according to fame, by a threat- 
ening [{peech, by preſenting a piſtol, or the like. Though ſome, 
it is oblerved, deny that words can amount to an aſſault. 

To rebuke a collector with foul words, ſo that he depart for fear, 
without doing his office, has been 222 an aut; and to 
ſtrike at a man, though he be not hurt or ſometimes not even hit 
with the blow, is reputed the ſame. For, in treſpaſs for allault 
and battery, a man may be found guilty of the aſſault, and ex- 
cuſed of the battery, 25 Ed. ILL. c. 4 : but every battery includes 
an aſſault. 1 

The aſſaulting a perſon with offenſive weapons, with a deſign 
to rob (though no robbery enſues) is puniſhed with tranſporta- 
tion for ſeven years. 7 Geo. II. c. 21. Aſſaulting in the ſtreet 
or highway, with intent to ſpoil peoples' clothes, and ſo ſpoiling 
them, is felony and tranſportation, by 6 Geo. I. c. 23. Sett. 11. 
And aſſaulting a privy-councellor in the execution of his office, 
is felony without benefit of clergy, by 9 Ann. c. 16. 

ASSAY, Hay, or Say, in metallurgy, the proof or trial of the 
goodneſs, purity, value, &c. of metals, and metalline ſubſtances. 

In ancient ſtatutes, this is called toi#ck ; and thoſe who had the 
care of it, keepers of the touck, —Under Henry VI. divers cities 
were appointed to have touch for wrought ſilver- plate. 2 Ann. VI. 
c. 14.—By this, one might imagine they had no better method of 
aſſaying than the ſimple one, by the touch-ſtone ; but the caſc is 
far otherwiſe. In the time of king Henry II. the biſhop of Saliſ- 
bury, then treaſurer, conſidering that though the money paid into 
the king's exchequer for his crown-rents, did anſwer numero & 
pondere, it might nevertheleſs be mixed with copper or braſs: 
wherefore a conſtitution was made, called the trial by combuſtion ; 
which differs little or nothing from the preſent method of aſſaying 
ſilver. See a deſcription ot it in the Black Book in the Exche- 

uer, written by Gervaſe of Tilbury, c. xxi.—The trial is al ſo 
there called ¶atum, and the oflicer who made it is named fu/or. 
Vide Lownd. Eff. Amend. Silv. Coin. p. 5, & 155. 

The method ſtill in uſe of aſſaying gold and filver, was firſt 
eſtabliſhed by an att of the Engliſh parliament, in 1334. Ander- 
ſon's Com. vol. p. 187. 

ASSAYING, Ars doctmaſitca, in its extent, comprehends parti. 
cular manners of examining every ore, or mixed metal, according 
to its nature, with the beſt adapted fluxes ; ſo as to diſcover, not 
only what metals, and what proportions of metal, are contained in 
ores; but likewiſe bow much ſulphur, vitriol, alum, arſenic, ſmalt, 
&c..may be obtained from every one reſpettively. 

Aſſaying is more particularly 2 by money ers and goldſmiths 

4 


for 
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for the making a proof or trial by the cuppel, or teſt of the fine- 
nels or purity of the gold and ſilver to be uſed in the coining of 
money, and manufacture of plate, &c. or that have been already 
uſed therein, There are two kinds of allaying ; the one before 
metals are melted, in order to bring them to their proper finenels ; 
the other after they are ſlruck, to ſee that the ſpecies be ſtandard, 
For the firſt aſſay, the aſſayers uſed to take fourteen vr fifteen grains 
of gold, and half a dram of ſilver, it it be for money; and cigh- 
teen grains of one, and a dram of the other, if for other occaſions, 
As to the ſecond aſſay, it is made of one of the pieces of money 
already coined, which they cut into four parts, The quantity of 
aw tor an aſſay among us, is (ix grains; in France, nearly the 
ame; and in Germany, about three times as much. 

In order to the due ſeparation of metals from metals, or of a 
confuted mixture of metals, ſuch as thule commonly called elect. 
ru, or ſuch as the Corinthian braſs was [uppoled tv be, we mull 
obſerve, that experience hus taught us a certain elfect of lead, 
which could not be well conceived 4 prior, 

AS8AY»MASTER, un officer, under certain corporations, en- 
truſted with the care of making true touch, or allay, of the gold 
and filver brought to him; and giving « juſt report of the good - 
neſs ar badneſs thereof, 

Such is the aſſay-muſter of the mint in the Tower, called alſo 
aver of the king. 

The allay-maſter of the goldſmith's company is a ſort of aſſiſt. 
ant-warden, called alſo a touch-warden, appointed to ſurvey, 


aſſay, and mark all the ſilver-work, &., committed to him.— 


There are alſo aſſay-maſters appointed by ſtatute at York, Exeter, 
Briſtol, Cheſter, Norwich, Newcaſtle, and Birmingham, for aſlay- 
ing wrought plate, The aſlay-maſter is to retain eight grains of 
every pound Troy of ſilver brought to him; four whereot are to 
be put in the &, or box of deal, to be re- aſſay ed the next year, 
and the other four to be allowed him tor his waſle and ſpillings. 
12 and 1g W. III. c. 1 An. c. . 

Ass AV-lalance. The flat pieces of glaſs often placed under 
the ſcales of an aſſay- balance, ſeem by their power of elettricity, 
capable of attracting, and thereby * the lighter ſcale pre- 
38 where the whole matter weighed is ſo very ſmall. See 

hil. Tranſ. Ne 480. p. 245. 

ASSIGNEES, under a commiſſion of N are perſons 
to- whom the bankrupt's eſtate is aſſigned, for the benefit of the 
creditors : they are choſen at one of the three meetings appointed 
by the commiſlioners, and publiſhed in the Gazette, by the major 
— in value, of the creditors, who ſhall then have proved debts ; 

ut they may be originally appointed by the commiſſioners, and 
aſterwards approved or rejetted by the creditors ; and no creditor 
ſhall be admitted to vote in the choice of alſignees, whoſe debt 
does not amount to ten pounds. The aflignees may purſue auy 
legal method of recovering the property veſted in them, by their 
own authority but cannot commence a ſuit in equity, nor com. 
und any debts owing to the bankrupt, nor refer any matters to 
arbitration, without the conſent of the creditors, vr a major part 
of them in value, obtained at a Gazette meeting. The allignees 
muſt, within twelve months alter the commillion iſſued, give one 
and twenty days notice to the creditors of a meeting for adividend ; 
and within eighteen months, a ſecond and final dividend (hall be 
made, unleſs all the effetts were exhavited by the firſt, 

ASSIMILATION, the act of allimilating; an att whereby a 
thing is rendered fimilar, and like to another. The word is com- 
pounded of ad; to, and A, (ide. 

ASSIMELATION, Afamitatio, in phyſics, is properly a motion 
whereby bodies convert other duly ditpoled budies lie a nature 
like, or homogenevins to, their own, 

Inftanees of this affimilation we fee in flame, which converts 
the oily or other particles of tel into its own fiery and luminous 
—4 The like ally appears in air, (moke, and (pirits of all 

meas, 

The like we fee in vegetables, where the watery juices [Imbibed 
from the earth, being farther prepared and digeſled in the vellels 
of the plant, become of a vegetable nature, and augment the 
wood, leaves, fruit, &c. 

gu alſo, in animal bodies, we ſee the food aflimilated, or chang- 
ed into an animal ſubſtance, by digellion, chylification, and the 
other operations neceſſary to nutrition, 

ASSISE, in old Engliſh law-books, is defined to be an aſſem. 
bly of knights, and other ſubſtantial men, together with a jultice, 
in a certain place, and at a certain time: but the word, in its pre- 
ſent acceptation, implies « court, place, or time, when and where 
the writs and proceſſes, whether civil or criminal, are decided by 
Judge and jury, 

the counties of England are divided into fix circuits; and 
two judges are aſſigned by the king's commiſtion, who hold their 
aſlizes twice a-year in every county (except London and Middle. 
ſex, where courts of nf privs are hulden in and after every term, 
before the chief or other judge of the ſeveral ſuperior courts ; and 
except the four northern counties, where the aſſizes are taken only 
once a. year) to uy by a jury of the reſpettive counties the truth of 
ſuch matters of tabt as ure then under diſpute in the court of 
Weſlminſter-hall, The judges of ufſize came into uſe in the 
room of the ancient jullices in eyre, jy/liccaru th itinere ; who 
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were regularly eſtabliſhed, if not firſt appointed, by the ya+1;... 

of TA avs hy A. D. 1176, vn . II. Wah 1 
power from the king's great court or aula regia, being — 
upon as members therevt ; and they afterwards made their cire,, 
round the kingdom once in ſeven years for the purpoſe of _ 
cauſes, 'They were afterwards diretted by magna — c OP 
to be ſent into every county once a-year to take or try een 
actions then called recognttrions or af/tfes ; the molt difficy!t of 
which they are directed to adjourn into the court of common ble 
to be there determined. The itinerant juſtices were — 
mere juſtices of aſliſe, or of dower, ur ot gavl delivery, aud le 
like; and they had ſometimes « more general commiſſion, 10 de. 
termine all manner of cauſes, lic ad omnia placite; bit th, 
reſent juſtices of aſliſe and 27 prices are more inumedintely derne 
rom the ſtatute Wellm, 9, 1g Edw. I. e. go. explained by levy, 
other acts, particularly the {latute 14 Edw.” III. c. 16, and mult 


+ 


chief baron of the exchequer, or the king's {erjeatits {wary 
They uſually make their circuits in the reſpective vacations altes 
Hilary and Trinity terms ; ulliles being allowed to be taken in the 
holy time of Lent by conſent of the biſhops ut the king's requey 
as expreſſed in {latute Wellm, 1. g Edw. I. c. 31. And it wa, 
allo uſual during the time of Popery, for the prelates io grant 
annual licenſes to the juſtices of alliſe to adminiſter oaths in huly 
tines; for oaths being of a ſacred nature, the logic of thuſe deludel 
ages concluded that they mull be ot ecclchallical cogyizance, 
1 he prudent jealouſy of our anceſtors ordained that 19 may «f 
law ſhould be Judge of afliſe in his own country: and a ſimilar 
prohibition is tound in the civil law, which has carried this pris 
ciple ſo far, that it is equivalent to the crime of lacrilege, tor 4 
man to be governor oft the province in which he was = or 
has any civil connettion, 

The. judges upon their circuits now fit by virtue of five ſeveral 
authorities. 1. The commillion of the peace in every county of 
the circuits; and all juſlices of the peace ut the county are bound 
to be preſent at the aſſiſes; and ſheriffs are alſo to give their at. 
tendance on the judges, or they ſhall be fined. 2. A commillion 
of oyer and termine, directed to them and many other gentlemen 
of the county, by which they are empowered to try trealons, ſelo- 
nies, &c. and this is the largeſt commiſſion they have. g. A com. 
miſſion of general gaol-delrvery, diretted to the judges and the 
clerk of aſliſe aſſociate, which gives them power to try every 
priſoner in the gaol committed for any offence whatſoever, but 
none but priſoners in the gaol ; ſo that one way or other they rid 
the — of all the priſoners in it. 4. A commiſſion of 4%, 
directed to the judges and clerk of aflile, to take aſliles; that is, 
to take the verditt of a peculiar ſpecies of jury called an %% 
and ſummoned for the trial of Landed diſputes. The other au 
thority is, 3. That of nf prieus, which is a conſequence of the 
commiſſion of af#i/e, being annexed to the office of thole jullicez 
by the ſtatute of Well. 2. 19 Edw. I. c. go. And it empowers 
them to try all queſtions of fact iſſuing out vt the courts of Well. 
minſter, that are then tipe for trial by jliry.. The original of the 
name is this: all cauſes cummenced in the courts of \\ ellminiters 
hall are, by the courſe of the courts, appointed to be there tried, on 
a day fixed in fume Ealler or Michaclinas term, by a jury te- 
turned from the county wherein the cauſe of ation ariſes; but 
with this provilo, 10 Privs A prey / e capiendas vines 
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„ ? Whdeſs before the day prefixed the Judges of alſile evine inte 
the county in queſtion. This they are ſure to do in the vacation 
preceding each Kaller and Michaelmas term, and there diſpole of 
the cauſe ; which faves much expence and trouble, both ty the 
parties, the jury, and the witnelles, _ 

The word %% (vom the Freneh 4% , ſeated, fottled, of efl4- 
bliſhed, and furmed ol the Latin verb geo, 1 fit by) is wed ty 
feveral different lenles, It is fometimes taken for the litings of 4 
court | fumetimen for [ts regulations or ordinances, efpeclally thoſe 
that fix the flandard of weights and meaſures and ſometimes it 
(ignifies a jury, either becauſe juries confilted of a fixed determ. 
nate number, or becauſe they continued fitting vill ay poppe 
their verdiet, In Scots law, an aflife or jury conſiſts of filtern 
(worn men {Juratores} picked out by the court from a greater 
number, not exceeding 43, who have been ſummoned for that 

urpoſe by the ſheriff, and given in a liſt to the defender, at ſerving 
im with a copy of his libel, 

AS$1Zk is uled, according to Lyttleton, for an ordinance, of 
ſtatute, regulating the weight, ſize, or dimenſions of certain 
commodities —Thus the ancient ſtate of bread und ale, anno 41 
Hen, III. is termed the 4% of bread and ale, aftſa pants & 
cerevifuce, T2 

ASSOCIATON, the aft of aſſociating, or conſtituting 4 
ſociety, or partnerſhip, in order to carry on ſome (cleme vt aa 
with more advantage, — The word is Latin, efoctatto ; and com 
pounded of ad, to, and /octo, to join. 

AWOCIATLON of Ideas, is where two or more ideas conſlant!y 
and immediately follow or ſucceed one another in the mind, 0 
that one ſhall almoſt infallibly produce the other, whether there be 
any naturel relation between them or not, ; 

here there is a real affiniy or conneftion in ideas, it de the 


be two of the king's juſtices of the wie bench vr the vther, 6; the 


excellency of the mind, to be able to collect, compare, and wm 
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in its inquiries : but where there is none, nor any 
— que fo for their accompanying each other, but what 
* Gin to mere accident or habit ; this unnatural allociation be- 
— Aren impertettion, and is, generally ſpeaking, a main 
— error, or wrong deduttions in reaſoning. Thus the idea 
7 i lins and ſprights, it has been obſerved, has really no more 
affinity with darknels than with light; and yet let a fooliſh maid 
: culcate theſe ideas often on the mind of a child, and raiſe them 
— together, it is pollible he ſhall ever be able to ſeparate them 
» ly long as he lives, but darkneſs (hall ever bring with it thoſe 

* ideas. With regard to this inſlance, however, it mult at 
* lame time be obſerved, that the connection alluded do appears 
1 from being either unnatural or abſurd, See the article Av. 
* combinations of ideas, Mr. Locke ſhows, are u 

t cauſe of the irreconcileable oppoſition between the different 
«ts of philoſophy and religion ; fur we cannot imagine, that all 
„ho hold tenets different from, and ſometimes even contradictory 
10 one another, (ſhould wiltully und knowingly impoſe upon them. 
lelves, and retule truth offered by plain realon: but ſome looſe 
aud independent ideas are by education, cultom, and the conſtant 
an of their party, lo coupled in their minds, that they always ap- 

u there together; theſe they can no more ſeparate in their 
d. gls, than it they were but one idea, and they operate as if 
they were fv, This gives ſenſe to jargon, demonſtration to abſur. 
lives, conſiftency to nonſenſe, and is the foundation of the great» 
vl}, and almolt of all, the errors in the world, 80 

\ASS0CLATLON of Parliament, In the reign of king William 
ul. the parliament entered into a ſolemn aſſociation to defend his 
majelty's perſon and government againſt alf plots and conſpira- 
ves; and ail perſons bearing offices civil or military, were enjoin- 
el io ſubſcribe the allociation to fland by king William, on pain 
af torfeitures and penalties, &c. by ſtat, 7 and 8 W. III. c. 97, 

ASSURANCE, in commerce, We have ſeveral offices of al. 
france from fire—as the Royal Exchange aſſurance; the Sun. 
fre-office ; the Hand-in-hand-fire-othce; the London allurance, 
Kc. ſome for houles, others for goods, and ſome for both. 

We have alſo allurances for lite, in virtue whereof, when the 

ſon allured dies, a ſum of money becomes payable to the per- 
{vu in whoſe behalf the policy of aſſurance was granted, : 

ASSURANCES on lives. —By ASSURING a lite, is meant, obtain- 
ing ſecurity for a ſum of money to be received ſhould the like drop, 
in coulideration of ſuch a payment made to the alſurer as is a ſut- 
fcient compenſation for the loſs and hazard to which he expoſes 
binſelf,—The ſum at which this compenſation ſhould be valued 
depends, 1. Ou the rate of intereſt at which money is improved: 
and 2, On the probability of the duration of the lite to be alfured. 
lf intereſt is high, and alſo the probability 4% of the 
durarion of the life, the value of the allurance will be pro- 
pottionably ſows On the contrary, it the rate of intereſt 
is (ow, and the probability of living 4% the value of the 
alurance will be proportionably Argh. In order to explain 
this: let 100. be (uppoſed to be allüred on a lite for a year to 
eme; that is, let 180/. be ſuppoſed payable @ year hence, pros 
tided a life of a given age Fails Ii that time, Were the interelt of 
money at g Her cents and the life Jute of Hailing, the value ol the 
dſvtance would be the fame with the preſent value of 1660. pay: 
vie # the end of the year, reckuning intereſt at 3 er cent, that 
W it would be that lum, which being now pu but to intereht at 
$þ#t tent, would produce 1064, at the end of the year, or 93%. 
4. 8d, For @ copious explanation of the duttrine uf annuities, 
van definitions, tables, and problems, (Nuftrative uf the ſame, 
wiather certain or contingent, lee the iy lem of ANNUITLES 
muvug lust. 

On the contrary, If it be an equal ehanee, or the odds are equal, 
wither the life does ur dues not Hall in the year, the value of the 
lwance will be halt the furmer value, or 474. 16, 44:11 the 
ods again/t its Falling are two 40 one, that In, if It fv to be agony 
that ſue one of Ares lives, at the age of the given lite, will tal 
In the year, the value of the aſſurance will be a (Aire of the firll 
wlue, reckoning the ſame intereſt, or g1/, 495, If the odds are 
1910 1, or if it may be expected, that ſome one out of twenty 
lives, at the age of the given life, will fail in the year, the value of 
the allurance will be a twentieth part of the firlt value, or 40. 16s, 
If the odds are 49 to 1, or only one out of fifty ſuch lives as the 
pen life can be expetted to fail in the year, the value of the al. 
wance will be a fittieth part of the firſt value ; that is, it will be 
18s, Now the odds of g to 1 are, according to Dr. Halley's 
Table of Obſervations, (lee MoxTALITY,) the odds that a life 
ed 87, will not drop in a year. The odds of 19 to 1 are the odds, 
«cording to the ſame table, that a life aged 64, will not drop in a 
yer. And the odds of 49 to 1 are the odds that a life aged gy 
Vill not drop in u year. It tullows, therefore, that the value of the 
urance of 100“. for u year, on @ lite aged By, is gil. 134, on a 
lle 64, 4. 104, on @ lite aged g9, 14. 185. reckoning intereſt at 

per cent, It intereſt is rec . at g per cent. theſe values will 

% 7 ½ 4½ 178. 10. 188 10d, 

ASTERIAS, Srax- Tau, or SKA-STAR, in vermeology, a genus 
ol inle{ts of the order of vermes molluſcs, It has d depreſſed 
«dy, ecuvered with 4 coriaceous cont z is compoſed of five or more 
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ſegments, running out from a central part, and furniſhed with 
numerous tentacula; and has the mouth in the centre. The 
conformation of the mouth is this: The under part of each lobe 
runs tuwards a point with the reſt at the centre of the body ; and 
thele ſeveral produttions of the rays make a lort of lips, the ends 
of each of which are armed with a number of lharp teeth, which 
ſerve to take and convey the food into the body. From this mouth 
there goes a ſeparate canal to all or many of the rays, which runs 
through their whole length, and becomes gradually narrower as it 
approaches the extremity. The tentacula reſemble the horns of 
ſnails, but ſerve the animal to walk with. They are capable of 
being contratted or ſhortened; and it is only dt the creature's 
moving that they are ſeen at the full — at other times, no 
pant ol them is ſeen but the extremity of each, which is formed 
— ſort of button, being ſumewhat larger than the tell of 
the horn, 

Moll of the ſpecies of aſterias are found in the Britiſh ſeas. 1. 
The glacialis, with five rays, deprelled, broad at the baſe, yellow, 
and having a round {triatzed operculum on the back, is the molt 
common; it feeds on oyſters, and is very deſtructive to the beds, 
u. The clathatra, or cancellated fea-{lar, witlrfive thort thick rays, 
hirtute beneath, cancellated above, is found with the former, but 
more rare. g. Theoculata, with live ſmooth rays, dotted or pune- 
tured, is of a fine purple colour, and is found about Angleſea, 
4+ The hiſpida, with five rays, broad, angulated at the top, and 
rough with {hort briſtles, is of a brown colour, and likewiſe ſound 
about Angleſea, 3. The placenta, with five very broad und mem- 
branaccous rays, extremely thin and flat, is tound about Wey⸗ 
mouth. 6. The ſpherulata, with a pentaj onal indented body; a 
{mall globular head between the baſe of — ray z the rays ſlender, 
juinted, taper, and hirſute on their ſides; found off Angleſea. 7. 
The caput Meduſe, or aboreſcent ſea- far, with five rays iſluing 
from an angular body ; the rays dividing into innumerable bran- 
ches, growing {lender as they tecede from the baſe. Theſe the 
animal, in ſwimming, ſpreads like a net to their full length; and 
when he perceives any prey within them, draws them in again, 
thus catching it with all the dexterity of a fiſherman. 1t is an 
inhabitant of every ſea; and is called by ſome the Magellanic Har- 
fiſh and baſket-fiſh. When it extends its rays fully, it forms a cir- 
cle of near three teet in diameter. The fragments ot thele rays tur- 
niſh the foſlile entochi. If we drown this animal in brandy or ſpi- 
rits of wine, and keep the rays flat and expanded in the execution, 
it is ealy to extract, by means of a pair of forceps, the ſtomach of 
the animal whole and entire through the mouth. 8. The decac- 
nemos has ten very flender rays, with numbers of long beards on 
the ſides: the body is ſmall, and ſurrounded beneath with ten 
ſmall filiform rays. It inhabits the weſtern coaſts of Scotland. 
There are ſeveral other ſpecies mentioned by authors; ſome of 
them of 10, 12, 194, of even 14 rays, 

ASTHMA, in medicine, a diſeaſe of the lungs, accompanied 
with a [hortneſs and difficulty of reſpiration. An allluma is a dit 
ficulty of breathing, ariling from a dilorder uf the lungs; and 
uſually attendetl with violent motions of the diaphragn, 1 
nal aud tmercoltal muſeles, to the very lespula, and the pinne of 
the nollrile as allo with a _— in the throat, II relpiration 
be only thick and quick, without the other ſymptoms, it is called 
a ty[pneva,—And it it be lo intenſe as to vecalion a violent mus 
tion of the muſcles uf the thorax, ſo that the patient cannot be 
— ealy, except im an evett poltute, it is called an vis 
HOPHed, 

The althina is uſually divided into moiſt and dry, or manifeſt 
and veeult, by pneumonſe and eanvullivet the firſt is attended with 
an expettoration of purulent matter; the latter is without, 

The true or pnevinonie afthma is veeafioned by an abundance 
of ceroſities, or of grols, viſeuus, or purulem humours collected 
in the cavities of the lungs, whieh ftop or ſtraighten the pallages 
of the air, and compreſs the bronehia, Aſthmas may allo be vw+ 
ing a empyemas, phthiſes, polypuſes, erudities in the ſtomach, 
cachexles, &c, 

Dr, Mead obſerves, that whatever occaſions the amblent air to 
enter the lungs with leſs freedom than uſual, brings on this diſeaſe. 
Hence it may ariſe, 1ſt, From on impediment to the attion of 
the diaphragm, or of the intercoſtal and abdominal muſcles, adly, 
From an obſtruttion of the free paſſage of the air into the alpera 
arteria, or its ramifications, whether it ariſes from «4 tumour, or 
from viſcid humours, gdly, The air itfelf may be a caule, if it 
be much heavier or lighter than uſual. qthly, The tenderneſs of 
the lungs may ſometimes occaſion this diltemper, as appears from 
thoſe who are ſubjeft to a difficulty of breathing upon removing 
from the thick air of the town into the clear air of the country, 
zthly, The difficult pallage of the air through the lungs may be 
reckoned among the cauſes of difficult reſpiration. And this may 
happen either from the weaknels of the heart, or too great thick», 
nels of the blood, | 

That kind called the conrn/ſive aflhma is ſuppoſed to be oeca- 
ſionel by an irregular motion of the animal ſpirits; and happens 
when the [pirits . not flow fall bert or in ſufheient quantity, 
into the mulcles of the breaſt, either by reaſon of an vb{trudtion, 
or of fume other obſtacle; the necellary cunſequence whereof is a 


violent and painſul reſpiration, in which nature's effort ſeems — 


de the relieving herſelf from the load of a plethora, by a ſpitting 

of blood, though ſhe fails in the attempt. The convulſive aſthma 

reſembles the incubus, or night-mare, in many patticulars; but it 
never ſeizes any body, unleſs they are awake, whereas the other 
uſually attacks them when between fleep and waking; and this is 

a much more laſtin complaint, and more frequent in the return 

of its fits than the other. The :zncubus alſo prevents reſpiration in 

ſo violent a degree that the perſon can form no articulate ſound, 

But the * aſthma ſuffers a ſomewhat more free reſpiration, 

and the uſe of the voice. The tacubus is a diſeaſe of a very little 
danger; the convulſive aſthma, on the contrary, is a very danger- 

ous, and often fatal diſorder. Juncker. Conſp. Med. p. 64. 

Signs of the convilfive ASTHMA. Theſe are a terrible ſhortneſs 

ol breath, which differs from that of the ſuſſocative catarrh only in 

this, that it is ſomewhat Jeſs violent, and is not attended with the 

lame ſenſation of a ſtuffing up of the breaſt: a numbneſs of the 
limbs, and a general laffitude of the whole body; there is a violent 

ce mprellion felt in the breaſt, and about the ſhoulders, with a 

great palpitation of the heart, The face is red in ſome parts, and 

ſcems tumid, and the temporal arteries are diſtended, The bow- 

vols are uſually coſtive, and there is a dimnels often in the eyes, 
and ſometimes an alienation of the mind, Theſe ſymptoms uſu- 
ally come on in an evening, and laſt un hour or two. Often, 
however, the fits are of much longer duration, and ſometimes 
they obſerve regular pou at diflerent diflances of time. 

As every ſpecies of this diſeaſe is attended with more or leſs 
eflerveſcence in the blood, the bark will be found uſeful ; and 
there have been inflances where it has done vaſt ſervice, mixed 
wy wg citinabar of antimony, Mead. Mon. & Pratt, Med, 
raj). F. a 

Bliſters on the back give relief during the fit ; and by _—_— 
them open as long as poſſible may prevent returns. In general, 
all ales, and eſpecially „ of wheat, are in this dil 
orfler to be avoided, In %, eaſes, the moſt proper liquor is 
old Rheniſh wine, mixed with three or four parts of pure ſpring 
water, or the Seltzer waters, Beſides infuſions by way of tea, 
—— of hy op, Paul's botony, garden eruwfoot, ground-ivy, 
\quorice-root, the // (ſea-grape), and the flowers of the 
daily, are highly beneficial in all althmas, from whatever cauſe 
they may ariſe, Such fubflanees as are too ſweet, or prepared 
with ſugar or honey, ave in every (peeies of the aſthma, but more 
elperaly thoſe of the ſerous, or hypochondrincal kind, to be 
careful abſlained from, For further particulars reſpetting this 
difeale, fee the Syſlem of Mgpicing, Genus 41, 

ASTRAGAL, in my, a bone of the hed, having a convex 
head, articulated with the %% , by ginghymus, The affragalus, 
called alſo g, and popularly os C/ e, is the firit bone of the 
tarſus, and the highelt of all thoſe that belong to the foot. See 
the Syſtem, Part I, Sekt. 4. Art. 7, . 

AsSTRAGAL in architetture, a little round moulding, which 
in the order ſurrounds the top of the ſhaft or body of the column, 
It is alſo called the ta/on and tondino; it is uſed at the bottoms as 
well as tops of columns, and on other occaſions ; it properly re- 
preſents a ring, on whatever part of a column it is placed; and 
the original idea of it was that of a circle of iron put round the 
trunk of a tree, uſed to ſupport an edifice, to prevent its ſplitting, 
The aſtragal is often cut into beads and berries, and is uſed in the 
ornamented entablatures te ſeparate the ſeveral faces of the 
architrave, See the Syſlem, Part 11, Set, 4, and Plate 6, 


Fig. a. | 
ASTRICTION, Ad/{rifto, in medicine, an operation intended 
artly to conſtringe the parts and pores of the body, when too 
ooſe, and partly to reſtrain the courſe of the humours, when too 
Nuid, Aftriftion, with regard to the object, is of two ſorts; the 
firſt employed on the too much relaxed /o/1ds the ſecond on the 
uids, chiefly in hirmorrhages ; intended to moderate or reſtrain 
the flux of the blood through the cuſtomary paſſages, as the noſe, 
menſes, lochia, and the like; and ſometimes alſo to ſtop extra- 
ordinary and unuſual hamorrhages, ariſing from violent cauſes, 
ASTRINGENTS, in medicine, binding remedies; or ſuch as 
have the power of — the parts, and diminiſhing the 
pores thereof, Aſtringents chiefly aft either by the aſpetly of 
their particles, whereby they corrugate the membranes, and make 
them draw up cloſer; or by thickening the fluids, whereby they 
cannot run off ſo faſt as befure, Hence, aſtringents are of the 
claſs of ſlrengtheners, or corroborants. Aftringents naturally land 
apps to laxatives. They only differ from what are called typ. 
ties, in degree of efficacy, Among ſimples, mint, red roſes, net- 
tles, ſanicle, barberries, quinces, pomegranates, (loves, cinnamon 
blovd-ſtone, alum, chalk, boles, coral, &., are the rincipal 
oflringents, Aſtringent medlelnes are to be avoided in all inflam. 
matory caſes, for they diſturb nature in the effort ſhe is making to 
relieve herſelf from g congeſtion of blood in the part ; and prevent 
that free paſſage which the blood _ to have, and which alone 
gon ow « cute, of break through the obſtruftion that is the real 
Ieate; ' 
Mr. Petit coneludes, from a great many experiments he made in 
many _ of fleth with the different ſorts of aſlringents em« 
' ' ployed In hemorrhages, that ſome aft only as abſorbents, ſuch are 


and animal ſubſlances. Other aſtringents abſorb, and 
time, their ſaline and ſulphureous particles, inſinuatin 


into the fleſh, preſerve it from corruption. Vitriol and 
are acknowledged to be among the ſtrongeſt aſtringents, appeared 


at the ſlams 
g themlelveg 
alum, Which 


| 


by his experiments, to abſorb moſt humidity, M 
Scienc. an. 1732. Aſtringents are beſt adminiſtered in ſmall doſes, 
with a large quantity of ſome proper liquid. Extratts made fron 
— vegetables do not keep long. Dr. Percival, in his Ms 
dical Eſſays and Experiments, obſerves, that aſtringents, acid ang 
vegetable, neutralize each other ; that vegetable acids leſſen the; 
aſtriftion externally ; but that mineral acids increaſe it buth ines 
nally and externally. Vegetable 7 — are the moſt powerla 
us medicines ; and of theſe one of the Hrongeſt is galls, 

See Neumann's chemical hiſtory of aftringent vegetables, his 
account of their antiſeptic nature, of the methods of ene 
their aſtringency, of their ſtriking colours with chalybeate vi 
of their uſe in tanning, of their giving ſome durable dyes, and ol 
their fixing others, in Dr. Lewis's edition of Neumann's Work, 
with his own additional obſervations. 4to. an. 1759, p. g(g \ 
— See alſo the Syſlem of CyyMiatky, Part IV, Cl, | 

t, ls : 

ASTROLOGY, a conjettural ſcience, which teaches to jug, 
of the effetts and influences of the ſtars, and to foretel fine cg, 
by the ſituation and different afpetls of the heavenly bodics, 

This ſeience has been divided into two branches, natural ang 
judiciary. To the former belongs the preditting of natural efſetts; 
as, the changes ot weather, winds, ſtorms, hurricanes, thunder 
floods, earthquakes, &c. This art properly belongs to natural 
philoſophy z and it is only to be deduced, d poſteriort, from phe. 
notuena ad obſervations. Judiciary, vr judicial aſtrology, is that 
which pretends to foretel moral events 1. & ſuch as have g de. 
pendence upon the free-will and agency of man; as if they werg 
direfted by the ars. This art, which owes its brigin to the prac, 


em, Acad 


tees of knavery and eredulity, is now univerſally exploded by the 


intelligent part of mankind, 

The proteſſors of this kind of aſtrology maintain, That the 
heavens are one great volume or book, wherein Gud has wiiteg 
the hiſtory of the world and in which every man may real yg 
own fortune, and the tranſattions of his time, The att, lay they, 
had its rife from the ſame hands as aſtronomy itlell 4 while (hg 
ancient Aﬀſyrians, whole ſerene unclouded (ky favoured their ce: 
leſtial obſervations, were intent on tracing the paths an! periods of 
the heavenly bodies, they diſcovered a conflant (ettled relation of 
analogy between them and things below and hence were led 19 
conclude theſe to be the Parcw, the Deſtinies ſo much talked of, 
which preſide at our births, and diſpoſe of our future late, 

4 The laws therefore of this relation being alcenained by a ſe. 
ries of obſervations, and the ſhare cach planet has therein ; by 
knowing the preciſe time of any perſon's nativity, they were cha 
bled, from their knowledga in aſtronomy, to erett a > as or ho- 
roſcope of the ſituation of the planets at that point of time; and 
hence, by conſidering their degrees of power and influence, and 
how each was either lirengthened or tempered by ſome other, to 
compute what muſt be the reſult thereof.“ Thus the aftrologers,- 
But the chief province now remaining to the modern proleſlors, 
is the making of calendars or almanacs. | 

Judicial aſtrology is commonly ſaid to have been invented in 
Chaldea, and. thence tranſmitted to the Kyyptians, Greeks, and 
Romans; though ſome will have it of Egyptian origin, and alcribe 
the invention to Cham. But it is to the Arabs that we owe it, At 
Rome the people were ſo infatuated with it, that the allrologers, 
or, as they were then called, the mathematicians, maintamed 
their ground, in ſpite of all the editts of the emperors to expel them 
out of the city. f 

Add, that the Bramins, who introduced and praktiſed this art 
among the Indians, have hereby made themſelves the arbiters ol 
good and evil hours, which gives them great authority: they are 
conſulted as oracles; and they have taken care never to {ell their 
anſwers but at good rates. The ſame ſuperſtition has prevailed in 
more modern ages and nations. The French hiſtorians remark, 
that in the time of queen Catharine de Medicis, aflrology wi 
ſo much in vogue, that the moſt inconſiderable thing was not to be 
done without conſulting the lars. And in the reigns of king Henry 
III. and IV. of France, the prediftions of Aſtrologers were the 
common theme of the court converſation. This predominant hu- 
mour in that court was well rallied by Barclay, in his Argenis, lib 
ii, on occaſion of an aſtrologer who had undertaken to in{lrutt king 
Henry in the event of a war then threatened by the faction of bs 


Guiſes, 
ASTRONOMICAL, ſomething relating to ASTRONOMY. 
ASTRONOMICAL CALENDAR; an inſtrument en raverl on cop 
er- plates, printed on paper, and palled on board, with a bra! 
ider, carrying a halt t it ſhews by inſpeRtion the ſun's met! 
dian altitude, right-aſcenſion, deelination, riſing, ſeiting, 4. 
pur, e, to d greater degree of exaftneſs than the common 
oves: 4 ; 
, ronomy, the knowledge of the heavenly bodies, with it- 
ard to thelf maghitudes, motions, diſtanees, Ec. whether os 
apparent, and of thelr natural eauſes on Which their Haturel ph4 
numena depend. 


earthy ſubſtances, moſt of the aſlringent plante, ſome gums, teſlns, | 
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SYSTEM OF ASTRONOMY. 


SECTION I, 
HITORY OF ALVTRONOMY: 
AT Aſllrmnumy was (tudied in the very firſt ages of the 
world ds beyond a doubt, as (f mult have been a neceſſary ro» 
warch to form ſome ug ment uf the lapſe of time for without 
that there couk| be no Way of comminieating (eas of paſt vvents, 
much leſs any nelly records made uf them, 
And this could only be done by duly obſerving the motions and 
revolutions of the fun and moon, which the Al- wie Creator has 
pointed as [ndoxes for that purpoſe, From this It ſhould — 
that even Adam was not deltitute of ſome knowledge in A 
| for, otherwiſe, how could an account of his age, at the 
birth of Seth, or the number of years that he lived, have been 


ſe 
P Beſides, it fees extremely probable, that ho, whom the Al. 
mighty had made Lord over the creation, by placing every creature 
in fubordinatlon, and to whom he committed the naming of ever 
things 0 know ſomething of the nature of each, and their 
ſeveral uſes. 

ofephus, however, writes that Seth or his nephews, firſt ob- 
ferved the order of the heavens, and the courſes of the ſtars; and 
ſuppoſes thet longevity was beſtowed upon the Antideluvians for 
the very purpoſe of improving the ſciences of Geometry and 
Aſtronomy i adding that the latter could not be learned in leſs than 
600 years, the extremity of that period being the grand year, It 
is ſuppoſed Joſephus meant the period in which the ſun and moon 
came again into the ſame ſituation, with regard to the moon's 
nodes, apogee, &c. as at the beginning. 

If this was a fixed period of the Antideluvians, they muſt have 
known more of Aſtronomy than was known many ages after the 
flood. 
A the nations who firſt made any conſiderable figure in 
hiſtory, the Chaldeans and Egyptians were the moſt remarkable 
for their Aſtronomical knowledge. They diſputed with each 
other the honour of *. been the firſt euſtivators of Aſtronomy, 
The Chaldeans boaſted of their temple of Belus, and of Zoroaſter, 
who, as they pretended, flouriſhed 5000 years before the deſtrue- 
tion of Troy ; though, it is pretty certain, that he lived within a 
thouſand years uf that event. The F * on the other hand, 
exulted In their ancient colleges of pric ; Where Aſtronomy was 
taught, and of the monument of Oſymandyas z in which it is 
ſaid, there was a golden circle of 465 cubits in circumference, 
and one cublt thick. It is recorded that the _ face was dl - 
vided into 36 5 equal — correſpunding to the days in a year; 
and that on each diviſion was written the name of the day, the 
heliacal riſing of the ſeveral ſtats for ſuch day, with prognolti- 


cations, &c. 

It bs further ſald, that the Babylonians had obſervations for 900 
wedge arte _-= bricks z and that when Alexander took Ha- 
Mon, he carried away obſervations for almolt 2000 years 4 but 
a they fell Into the hands of Ignorant and careleſs peuple, the 
ay part ef them were loſt q which is ſuch a period of time, and 

nd of obſervations, as we have not to ſhew at this day. So arty 
ail ſelences, ns well as the ſtars, have thelr periods, ſtatlons, and 
retrogradation), 

However, occording to the beſt accounts, the Chaldeans derived 
the chief of thelr knowledge In Aſtronomy from the K —.— 
who fled to Babylon when Egypt was Invaded by the Kthloplans. 

The riſe of Aſtronomy among the Greeks is unknowns though 
many are of opinion that they, as Well as the Plhanicians, derived 
their knowledge in this ſelenee from the Egyptians, 

Aſter Him, Aſtronomy was carried Into C3reveey Lhales, the Miles 
Fan, went thither for Inſtruction. He Auriſhed about 380 years 
before Chriſt and delighting Himſelf in this ſelence, made cons 
flerable Improvements. He is fad to have obſerved the exact 
tine of the fol{tiees, and pn points z ts have taught the 
as wh of the ecliptic, and to have been the frſt who torewld 


te roi tt] eliph of the (uns which happened on the 
— May, 30 years before Chriſt, and alfv another of the 
gh 


After Him, Thales, ane Anaximanes, Anaxagoraty ani 
Pythagoras, contributed eunfiderably to the advancement of Alto. 
wy Pythagoras made great linp|ovements both in — 
ad Yeomnry, and deferibed the order of the univerſe, agreeable 
to the preſent Newionian ſyſtem. 

Then followed Philalavs, Hieetas, Meton, Eufteman, Plate, 
Ariſtotle, Kuduxusy, Calippus, dee, all of whom were men of 
ronſderable renown, and affiduous In promoting the progre(s of 
his and other (elences 4 though Plato and Arifiotle, In of ad» 
vaneingy, rather elouded Aſtronomy, by embracing an erroneous 
lem, Which was afterwards 7. A! taught by Ptulemy, and from 


co it was called the Ptalemaic (yſtem, 
Ariſtarchus, who lived about 290 years before Chriſt, diligently 


6 to reſeve Aſtronomy from the obſcurity Into which It was 
ht by Plato and Ariſtotle, ſtrenuouſly aſſerting and defending 

the Pythagorean ſyſtem, 
He gave u method of determining the diſtance of the ſun, by the 


moon's ew res : 
The cal rated Archimedes, about 220 years before Chriſt, was 


0. 29. Vor, I. 
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no lufs (kiNful In Aſtronomy than (Jenmetry, He Invented d pla- 
netarium, of orrery, fur Ur the phennamena and motions 
of the heavenly bodles | he alſo deterinined the diſtonev of the mon 
(rom the earth, of Mereury from the moon, of Venus from Mer» 
eury, of the ſun from Venus, of Mars from the ſun, of Jupiter 
frain _— and of Saturn from Juplter | us likewiſe the diſtance 
uf the fixed (tars from the otblt of Saturn, 

Hipparehus, who flouriſhed about 140 years before Chriſt, was 
4 is obſerver of the ſtars, He was the firſt who diſcovered 
the 01bity of the moon and planets 10 be eccentric, and the antlel- 
pation of the moon's nodes, He alſo determined the length of the 

var with great accuracy ] conſirudted tables of the motions of the 
un and moon 4 and gave a catalogue of the latitudes, longitudes, 
and 1 magnitudes of 1024 ſtars, 

In ſhort, he is reputed to have been the firſt who applied hls 
{tudy to every part of Aſtronomy 4 and fo Indefatigable was he 
in his purfults, that he Is ſald io have caleulatcd all the eelipley 
that were to happen for the ſpace of 600 years aſter his time, 

From the time of Hipparchus to that of Ptolemy, who flouriſhed 
about A. D. 70, Aſtronomy made but little progreſs, and then it 
became enveloped in miſt and obſcurity, through Ptolemy's re- 
_ the erroneous notions of Plato and Ariſtotle, as was before 
Ober 4 

From this period, till the 16th century, the Pythagorean Syſ- 
tem was entirely laid alide z when it was reſtored again by Nicho- 
las Copernicus, who wrote a treatiſe, dedicated to Pope Paul III. in 
the preface of which he attempted to apologize as much as poſlible 
for the extraordinary dofirines it appeared to contain. He died 


however, within a few hours. of its publication, But although, 


from the time of Ptolemy to that of Copernicus, the true ſyſtem 
was exploded, yet there were ſome who, in other reſpects, improved 
the ſcience, 

Among the Arabians, the caliph Al Mamun, who aſcended the 
throne in A. D. 814, was a great encourager of the ſciences. He 
made many aſtronomical obſervations hiinſelf, and determined the 
obliquity of the ecliptic to be 23“ 35%. Alſo Albategnius, about 
A. D. 880, greatly reformed Aſtronomy i he determined the pre- 
ceſſion of the _— to be 1 degree in 70 years, and, with Al 
Mamun, fixed the ſun's greateſt declination, at 23* 35 

Uleg Beg, grandſon of the famous Tamerlane, was « great pro« 
ficient in praftical Aſtronomy, He compoled Aſtronomical Tables 
from his own obſervations, ſo exact as to differ very little from thoſs 
aſterwards conſtructed by T'ycho Brache, He alſu = a catalogue 
of the fixed (tars, made from his own obſervations in A. D. 14374 
and determined the latitude of Samarcand, his capital, * 
355 47 ay This (hews how accurate he was in his obſerva= 
tions, Likewiſe, 1 — to the time of Copernicus, John De 
Sacro Boſco (an Engliſhman) Purbach, John Muller of Monte- 
. in Franconia, generally named Reglomontanus, and John 

erner, A cler -r at Nuremberg, were great {tudents In Aſtro- 
wmy, The laſt of whom determined the preceſſion of the equls 
nota points to be t degres and 16 minutes In 100 years 4 and the 
obliquity of the ecliptic to be a3* a8), which numbers nearly agree 
with modern obſervations, 

Aſter the death of Copernicus, which was on the 234 ef May, 
1544, Allronomy was much improved by Schoner, Nonlin, Apts 
an, and Jemma Friſiue 4 though Sehoner only furvived Copernl⸗ 
eus ſout years, Gemma Frifivg was the firſt who propeſed a lime - 
keeper for aſcertaining the longitude at ſwa, 

About AD 1 $ i; William the LVth, Landgrave of Heſſe 
Calle, applied himlelt to the study of this ſelence, and erected an 
vbſervatory on the top of his palaces, and afterwards gave a eata⸗ 
logie of the latitudes and lungitudes of 400 (lars from his n 
vblervations 

Tycho Arache was contemporaty With the Landgrave of Heſfy 
before: mentioned 3 he made 4 valt number of obſervations, and 
publiſhed a catalogue of the ſtars, 

He invented a hew Bylterm of the World, which he vainly en- 
deavoured to eſtabliſh en the rulns of that of Copernicus; but the 
eonſonanty and flmplieity of the Copernican 8 ſoon prevailed 
over the unnatural and eamplicated Syſtem of Tyeho, 

Hut, notwithitanding his odd notion of the univerſe, his works 
difeover him te have been a man of vaſt abilities, 

The famous John Kepler, was for fame time under the tulzlen 
of Tycho Brache n but he foon difeavered the error of Tyeho's 
Syſtem, and allo found that his predeceſſors had been Wrong in 
ſuppoſing the orbits of the planets to be elreular 117 from his dn 
obſervations he found them to be eliptical, and the Sun te be placed 
in une of the fuel y he alfy diſenvered that all the planens deferibe 
equal arens In equal time, and that the (quares of the periodical 
times round the (un are as the cubes of their mean diſtances, 

He likewiſe diſcovered ſomething of the principle of gravity 1 for 
he ſignified that gravity is a mutual power betwixi two bodiesy that 
the moon and earth tend toward each other, and would meet In a 
polnt nearer to the earth than the moon in the proportion of the ſu- 

rior magnitude of the former ! provided they were not hindered 

y their projeRtile motiuns, He further added, that the tides ariſe 
from the gravitation of the waters towards the moon. 

But though Kepler, from the obſervations he made, went 


thus far, * the true theory of the planetary motions, as reſulting 


4Q | rom 
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from the prinelples of mechanics, and the doArine of centripetal 

forces, he wes an utter ſtranger toy and therefore It ls not te be 

wondered at that he afterwards did not ſteadily adhere to theſe 

r but In lev thereof ſubſtituted others as the cauſes uf 
oe planetary motions. 

he buſineſs of ad)uſting and demonſtrating theſe matters 1 of 
determining the true figures of the planets! urbits, and (hewing 

at the yy ry motions ef the Satellites, Ce. are — eons 

mable to the laws of motion 1 gravity, was reſerved for the 
immortal 05 phileſopher Bir Iſaae Newton, to whom altro+ 
nomy, philoſophy, and the various branches of the mathematleal 
ſejenees, are indebted for almoſt every thing that ls truly valuable, 

Galileus, an Italian, in the beginning of the 19th 1 
the help of teleſeopen, diſcovered the Satellites of Jupiter 
Saturn, the ring of Saturn, Kr. 

In 16 h Mi, Jeremiah Horrox foretold « tranſit of Venus 
that wol pen on November 84, 16494 he alfo formed « 
new theory of the moon, fb ingenious as to attraft the notlee of 
Sir Ifage Newton but the hopes of Aſtronomers, from the abi= 
lities of this excellent young man, were diſappointed, by his death, 
in Lag 1049, he being then only about 84 years age. 

t John Flamſtead, the firſt Aſtronomer Royal in this king= 
dom, made many obſervations un the Bun, Meon, Planets, and 
Comets and on the ſtars alſo, publiſhing a catalogue uf $690, 
He likewiſe publiſhed new folar tables, and s theory of the moon, 
acenrding to Horroxy and it was from his obſervations that Dr. 
—_—y . and Sir Iſaae Newton's theory of the moon were 
conttructen, 

Mr, Flamſtead died A. D. 1919, and was ſucceeded by Dr. 
Halley, a moſt excellent Aſtronomer and Mathematiclan, as ap» 
prone clearly by his writings In the Philoſophical 'TranſaRions, 

e was the firſt who diſcovered the acceleration of the Moon; and 
— a very ingenious method of finding her parallax by three ob- 

rved phaſes of a Solar Eclipſe, He compoſed a complete ſet of 
tables of the ſun, moon, and all the planets, except the Georgium 
Sidus, ſince diſcovered j and, in the courſe of nine years, ſpent at 
the Obſervatory, he made near 1500 obſervations of the Moon, 

Dr. Halley ing, A. D. 1742, was ſuccceded by Dr. Bradley, 
who was a molt accurate obſerver, and who diſcovered the aber- 
ration of light, and the mutation of the earth's axis. He alſo 
obſerved the places and computed the elements of the comets 
which appeared in the years 1723, 1736, 1743, and 17 57; 

He made new and accurate tables of Jupiter's Satellites, and 
accompliſhed various other improvements in aſtrunomy too tedious 
tognention, 

Dr. Bradley died A. D 1962, and was ſucceeded by Mr. Bliſs, 
Savilian Profeſſor of Aſtronomy at Oxtord, who died ſoon after, 
and was ſucceeded by Nevile Maſkelyne, D. D. the preſent 
Aſtronomer Royal. 

The moſt remarkable foreign Aſtronomers ſince Mr. Flam- 
ſtead's time are M. De la Caille, Clairault, Euler, Mayer, War- 
gentine, and M. De la Lande, all of whom have ſhewn great 
genius and induſtry in improving aſtronomical tables, 


M. De la Lande's planetary tables, Mayer's lunar tables, as im- 


po by Maſon, and Wargentine's tables of the Satellites are 
uppoſed the moſt corre, and are uſed by our preſent Aſtronv- 
mer Royal in calculating the Nautical Ephemeris for the uſe of 
the navy. 

But, perhaps, the greateſt aſtronomer of the preſent time is 
Dr. Herſchel, who, through his wonderful improvement of tele- 
ſcopes, has explored the celeſtial regions far beyond whatever had 
been done and has diſcovered the new planet, Georgium Sidus, 
and an immenſe number of ſtars that were totally unknown be- 
fore. By his diſcoveries among the fixed ſtars he has greatly en- 
larged our ideas of the univerſe. In ſhort, if I may venture to 
Judge of his abilities from the ſpecimens which I have ſeen, I 
think him a man in every reſpe& qualified to perfett all that the 
Great Newton left unfiniſhed. 


ON THE ROLAR SYSTEM, 

MANY hypotheſes have been formed for explaining the mo- 
tions and appearances of the ſun and planets, &c. but none, except 
— | 2 could account for all the pharnomena of theſe ce- 
eſtial bydier, 

This hypothefis, as hos been obſerved, was firſt advanced by Py. 
hagora g revived ſince dy —.— and Keplar g and then 
tully eltabliſhed and demonſtrated by the immortal Newton, 

In this (yſtern the fun is placed nearly [Immovable in the centre 
of the orbits of all the planets, or more properly ſpeaking in une 
of the foel of thelr repeQive orbits, for the orbits are not circular, 
but eliptical, And though the fun always keeps nearly in the 
| ſame place, yet he is obſerved to move round his own axis in 
about 28 days 15 hours and 16 minutes. The orbits of the pla- 
nets ute not all In one plane, but InterſeRt one another In lines 
that paſs through the centre of the (un ; and the places of the ur- 
blty where they interſect are culled the Nodes, 

The number of planets n the Earth) are 94 namely, 
Mereiiry, Venus, the Earth, Mars, Jupiter, Saturny and the 
new djfiovered planet Guokoium Broys, Theſe all move round | 


| 


the fun in the manner above deſeribed, and In the order they are 
inferted, Mereury being qo the neareſt to the ſun, and the 
Georgian Bidus, at the moſt remote diſtance from him, Alf forme 
of theſe planets have attendants, ealled Secondary Lane tet or $a. 
telliies moving round them. Thus our (atellite, the Mou, te, 
elves round the earth 1 alſo four moons of (atell[tes revolve round 
t ies five round Saturn | * two round the Cleorglum Sidus, 
6 likewiſe revolve from Weſt to Ealt 4 but none of them, «x. 
N. the Moon, were obſerved before the r of teleſcopes 
The diftanevs, magnitudes, revolutions, Ke, of the plativts and 
(atelliies will be Chewn hereafter, 
ut beſides the platiets and their ſatellites, there 4s another (ut 
of bodies revolving round the ſung called wandering Stars of C. 
mers, Theſe move in eliptical orbit, Which extend to almolt an 
Immenſe diſtance from the ſun, or it may be that the orblis of 
ſome of them are of the parabolic kind, in Which caſe; after they 
diſappear, they are never more (ven, as they muſt, (cording ty 
the laws of gravitation proceed un to eternity through open ſpace, 
without returning to perform a revolution, 
The comets move round the fun in all manner of direfions, 
and eut the plane uf the earth's orbit In all ſorts of angles, fue 
of them proceeding the lame Way as the planets, and others the 


eontrary WAY, 

Plate III. Fig. t. Is @ repreſentation of the folar ſyſtem. The 
fixed ſtars do not belong to this ſyſtem y but, It is probable, are a+ ( 
many funs to other fyſtvins, e diſtance of the nearell vf tht 
is aſtoniſhing| — 4 for let the earth be in What part of (ts whit 
fever, they (HI! appear to be In the ſame places | and itherelvre g 
globe, whoſe diameter l equal to the earth's orbits if viewed from 
« fixed ſtar, st the diſtance of the earth, would appear as a polnt, 

The characters of the gun and Planets are as follow: the 
Sun, Oi Mercury, XI Venus, Q he Earth, G Man, g 
* i; Saturn, 5 and the Moon, C. 

ther Syſtems of the Univerſe, as I have obſerved, have 
been propſo at different times, as 

Tus Protzuate SYSTEM, which ſuppoſes the earth at reſt in 
the centre of the world, and the planets moving round him in 
circles; as firſt the Myon, then Mercury, next Venus; then the 


Sun, and above him Mars; then Jupiter z and next Saturn; and 


laſtly the ſphere of the fixed ſtars'; the planets and ſtars being all 
8 4 to move round the earth in the ſpace of 24 hours, 

n TyCxonic SysTEM ſuppoſes the earth abſolutely at ref; 
that the moon and ſun revolye about the earth, the moon in a month, 
and the ſun in a year; and that the reſt of the planets, Mercury, 
Venus, Mars, Jupiter, and Saturn, revolve round the ſun, the 
three laſt encompaſſing the earth, Moreover both the planets and 
ſtars are all ſuppoſed to have a diurnal motion raund the earth, 

Tus SEMI-TYCHONIC SYSTEM ſuppoſes the planets to revolve 
round the ſun, while the ſun and moon revolve round the earth as 
their centre of motion, and it ſuppoſes the earth to move about 
its axis from Weſt to Eaſt in 24 hours. This differs from the 
Tychonic Syſtem only in this, that it ſuppoſes a diurnal motion of 
the earth, though. like the Tychonic, it denies an annual one. 

But none of theſe latter mentioned ſyſtems can account for all 
the pheenomena, and therefore are juſtly exploded z while, on the 
other hand, the ſyſtem which 1 have firſt deſcribed, will ſolve every 
appearance in nature; and its truth is demonſtrable with mathe- 
matical certainty. | 


SECT, III. 


AN EXPLANATION OF THE RISING AND SETTING OF THE x, 
MOON, AND STARS; THE CAUSE OF DAY AND NIGHT, &c. 


THE phenomena of the apparent motion of the ſun, occa- 
fon by the - diurnal motion of the earth, is explained thus 
See Plate " « 2% 

Let FGHI be the earthy O, its centrez and let it revolye 
about an axis perpendicular to the plate of the figure, in the orde 
IFGH, that is, from Weſt to Euſt. 

Let A be the ſun f draw AFOHG and G01 perpendicular te 
it; alſo ſuppoſe a ſpeRtutor placed at I; then ſince A is at an 
immenſe diſtance, a ray of light iſſuing therefrom will near 
reach the point I; or, which is the ſame, a line drawn from 
as u tangent to the earth's ſurface will nearly touch the earth in 
the point I, and therefore the ſun at A will be riling in the 
horizon as l. As the earth moves round, the Ipectator 1s carri 
towards F, and the ſun at A ſeems to riſe graduell higher, ell 
the ſpectator is arrived at F. when the ſun Je at the hig ell. When 
the fpeclator comes towards Gy the ſun appears to deſcend, mv if 
it moved towards D and when the ſpettator is arrived at Us 
then the ſun appears in the tangent or horizon at CJ, and there 
fore the ſun Iz then ſetting. While the ſpectator is moved through 
GHI, the (uh Is inviſible, belng under the horigon, til! the (pec* 
tator arrives at I, when it ſeems to riſe again, 

Now, Ii Is evident, that while that part of the eartlf on which ib 
(peRtator Ie Cituate, is (NNuminated, that It IA day - Hght i and whilſt he 
It eartled through the dark hemiſphere, G HI, it iy night 4 the point, 
F and H, being noon and midnight. And thus the vieifMitude ol 
day and night appears by the rotation of the earth round (19 wy 
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ASTRONOMY, 


deen (ald of the fun, Is equally true of the moon 4 or 

27 oth at Ay and therefore al the ee bodies ſbem to 

(iſs and (ot by turns, one after another, r thelr various 

fituations, For let A, B, ©, D, be four ſtars 4 when the ſpettator 

is at 1, the ar A rise and When at (4 le foray when at F. the ar 

Altes, and When at 1 yl And when the ſpestater ss at G, 
1 at i, 


) riſes; and W It fots 4 alſo when the ſpeftator 
22 'D the, and when at F. it And thus A. 
cecording to thelr partleular poſitions, 

"Ihe Ko '; Dinrnal Mation may be proved thus : 


It ls eſeat that either the earth muſt move round [ts axis ones 
in 84 hours, or ele the Neavens, With all their furniture, muſt re- 
volve round the earth In the ſame time. | 

Now if any body revolve round another as Its centre, It Is evis 
deft; from the laws of motion and the dodtrine of centripetal 
forces that the central oy muſt always be in the plane in which 
the revolvitig body moves, let the eurve deſcribed be what It may. 
Wherefore, If the ſun move round the earth im a day, the earth 
mult be in a plane deſeribed by the ſun in a day! but this does 
not Rappen, exeept on two days of the year, vis. at the equi= 
none for at all ther times the ſun ie vertical to, and ap wy 
moves round, parallel elreles, which have not the earth for theſr 
eentre 4 conſequently the fun in ſuch eaſe ean ne more be (aid to 
revolve about the earth, than a body moving round the baſe of 
4 cane can be (aid to revelye about the vertex. On the ether 
hand, allowing the earth's diurnal and annual motion, the fun [4 
always in the plane of the earth's orbit, which is agreeable to the 
laws of nature, and is obſerved by the other planets and by all the 
ſarelliten, W herefore the diurnal motion belongs to the earth, and 


16 the ſuns 

1 SECT, w. 

AN EXPLANATION OF THE DIFFERENT SRASONS OF THE 
YEAR, WITH THE REASON OF THE LENGTHENING AND 
SHORTENING OF DAYS, &c, 

| See Plate III. Fig. 3. 

The orbit of the earth extended to the heavens is called the 
ecliptic, and is divided by Aſtronomers into 12 equal parts, called 
fiens, as will be afterwards more fully explained. Now this orbit 
is ſo ſmall in reſpect to the diſtance of the fixed ſtars, that the 
fame aſpect of the heavens will appear whether a ſpectator is 
placed on the earth or on the ſun, Therefore, if the earth be 
at T. a ſpectator will ſee the ſun in a, and when the earth comes 
to 4 he will ſee the ſun dn, and the ſun will appear to have 
moved through a M- Again, whilſt the earth is moving to II, 

ſs through M T and, hence, a perſon 


the ſun will ſeem to 
on the earth obſerves the ſun to go through the ſame ſpace in the 


heavens as the earth would appear to go through to a ſpectator at 
the fun, And becauſe a ſpectator at the earth is not ſenſible of the 
earth's motion, he aſcribes that motion to the ſun which in reality 
belongs to the earth, 

Let NEAQ be the earth, and let NA be its axis: N, the 
north pole; A the ſouth pole, and EQ the equinoctial. Alſo 
let PR be a parallel of latitude, paſſing through any place ; and 
let a plane GY'l be drawn perpendicular to 8, dividing the 
illuminated hemiſphere from the dark one. Now the axis NA 
is inclined to the plane of the ecliptic, or earth's orbit, in an 
angle of about 65 ; and during the earth's motion in its orbit 
the axis always remains in a parallel poſition, or pointing to the 
ſame ſtar, ee the earth moves uniformly round its axis, 
and therefore deſcribes equal diurnal arcs in equal times. Now 
let the earth be at , then the circle dividing the light and dark 
bemiſpbetes paſſes through the poles N and A; and conſequently 
by the nature of the ſphere, divides all the parallels, as PR into two 
equal parts, and therefore any point in that parallel will ſtay as 
long in the Kght as in the dark hemiſphere z that is, the days and 
nights will be equal. Then, as it moves to M, the pole N, comes 
into the light hemiſphe by reaſon of the oblique poſition and 
parallel motion of the axis NA and as it proceeds to 18 
the light hemiſphere reaches gradually farther _ Nt td 
coming to VF it is at the fartheſt, reaching to G, and making the 
are NUzes h the compliment of NYYS, or 6% j at which 
time the © oth pole A is far involved in the dark hemiſphere. 
Whenee, in north latitudes, or in the hemiſphere ENQ, the da 
have been increaſing from @ to Vf, where they are at the longel?, 
for the greater part of the parallel PDR as PD (s in the Hd mi- 
hated, and only the part IIR in the datk hemiſphere | but in the 
oppoſite or ſbuthern hemiſphere the days have been decreaſing, and 
re at thelr ſhorteſt at VF, for all the parallels to EQ have thelr 
greater part In the dark hemiſphere, 

If, through the point O, a parallel be deſcribed, this parallel 
„ called the Are Clrele 4 and all the ſpace contained therein le 
luminated, and therefore there ls no night there, whilf the earth 
is at VF and, for the fame reaſon, all the (pace within the parallel 
drawn through 1, will be dark 4 and, therefore, all will be night 
there, Likewiſe, if « parallel be drawn ou B, where 1 
cuts the dre NE, that parallel Ia called the Tropic of Cancer, 


the ſun will then ſhine perpendicularly upon the inhabitants of 


that parallel, 
F is is the ſummer ſpaſon to thoſe who are In the hetmiſphere 


N. and winter to thoſe who live in K A U and Clnce 


EQ, {is equally divided by the elrele of light and darknefh, GI 
hari th are and nights are ways equal under d 
U A1. 

Moreover, whilft the earth moves t and e to 7 
the elrele of light and dark neſs comes gradually * 28 0 
N and the angle N y O, and eonſequently that of B 
beeome leſs and lefh, till they vaniſh 1 N. when the elrels of 
light and darkneſs Ty again throw r % N and A; and, 
therefure, biſects all the parsllels, 0 Þ 1 and, evnſbquently, the 
days and nights are again equal all over the earth, 

hiſt the earth moves through F, , It, ts &, the su 
will em to go through My, „ to Wi; when the elrele 
light and darkneſs will fal t Wore and more, of the north 

& Ny and will q further and further beyond the ſouth pole A, 
hence the parallels eut by that elrele will have the greater part 
of the north hemiſphere, PD, in the dark 4 but, of the ſouthern he= 
miſphere, the greater part Will be Illuminated. Therefore It is 
winter to the northern hemiſphere, ENQ, the days being at ſhorteſt, 
but ſummer to the ſouthern hemiſphere, EA, the days there be- 


ing at the longeſt. 
Alſe within the parallel drawn through G, there will be ne 
day whilſt the earth is at £8, and, in the parallel drawn through J, 
there will be no night. At the pole A it will be day for fix 
monthsz and, at the pole N, it will be night for fix months 4 
being juſt the contrary of what happens when the earth Is at y. 
In this pefition, If a parallel be drawn through H, the (un will ſhine 
parpen evlarly ta the earth in that parallel, and it is called the 
ropie of Capricorn i alſo a parallel drawn through I [x called the 
Antareſie Cirele, 

Furthermore, let the earth move from eg through N and 
to & again, in which caſe it is evident that the circle of light an 
darknels draws — nearer to the poles N and A, by which 
the light and dark parts of the parallels become nearer to an equa» 
lity, and fo alſo do the days and nights, Therefore, in the north 
hemiſphere, ENQ,, the days are increaſing; and, in the fouth 
hemiſphere, they are decrealing z and, when the earth arrives at 
>, the days and nights become equal in every place. 

Thus it appears, that the different ſeaſons are occaſioned by the 
obliquity of the earth's axis of rotation to the plane of the earth's 
orbit; for, if that axis was perpendicular to the plane of the carth's 
orbit, there could be no variety of ſeaſons, or in the length of days, 
in whatever part of the orbit the earth was; for there would be a 

rpetual uniformity, and it would be difficult to determine the 
ength of the year without obſervation of the ſtars. 

CHOLIUM. For the ſame reaſons the inhabitants of all the 
other planets will obſerve the like motions in the ſun, as we do from 
our earth, For example, an inhabitant of Jupiter would imagine 
that the ſun turns round him, making a revolution once in twelve 
years; and, to a ſpectator in Saturn, the ſun would appear to 
finiſh his period in thirty years, 

Since, therefore, it is impoſſible that the ſun can have all theſe 
motions really in itſelf, and there can be no reaſon aſſigned why 
any one of them ſhould belong to the ſun more than the reſt, we 
may _ affirm, that there are none of them real, but apparent 
only, and ariſe from the real motions of the ſeveral planets, 

The annual Motion of the Earth may be proved thus : 

All obſervations teſtify, that either the earth turns round the ſur, 
or the ſun round the earth, in ſuch a manner, as that equal areas 
ate deſcribed in equal times z and Sir Iſaac Newton has demon- 
ſtrated, that, when two bodies revolve round each other, accordi 
to ſuch law, the one muſt of neceſſity gravitate to the other z and, 
therefore, if the ſun in its motion does gravitate to the earth, action 
and re action being equal and contrary, the earth muſt, likewiſe, 
gravitate to the ſun. 

Alſo, Sir Iſaac has demonſtrated, that when two bodies gravitate 
to one another, without approaching each other in right lines, they 
muſt both of them turn round their common centre of gravity. The 
ſun and earth do therefore turn round their common centre of gra · 
vity, But the ſin is fo great a body in reſpect of the earth, that 
the common centre of gravity of the earth and ſun lies within the 
body of the ſun, and not far from its centre. Wherefore, the earth 
turns round a point which is within the body of the ſun, and, con- 

vently, revolves round the ſun z and the (un turns round @ point 
within himſelf z which obſervations prove to be the caſe. 

He has »\fo demonſtrated, that if ſeveral bodies Tr round 
another, the ſquares of thelt perfodical times will be as the cubes 
of their mean diſtances from the centre of their orbi's ! and, by 
comparing the periods of the planets, with thelr diſtance « from the 
ſun, as determined ſrom the niceſt obſervations, we find them all 
in the molt ext harmony to this law] whereas, on the contrary 
ſuppoſition, of the (un and planets revolving round the earth, the 

le in deſtitute of any order, peing luharmonious, and full of 
eonfuſlun j for, according to the ſald law (which Mir Iſaac bas de- 
monſtrated, muſt neceſlarily, without any utter ſubverſlon of the 
laws of nature, obtaln In bodies revelving round another) If the 
ſun moved round the earth, the ſun, In order to harmonige with 
the motion of the moon, would be above $4700 years In pet form- 
ing one revolution, whereas [ty apparent revolution In but one year, 
Hence the abſurdity of ſuch «hem manifeſt, and the proof of 


nw lla 
| the contrary unanſwerably e nor. 


ASTRONOMY. 


SECT. V, 
OF THE DIFFERENT PHASES OF THE MOON. 


THAT the moon moves round the earth, has been already lig- 
nified in the deſcription of the Solar Syſtem. Her revolution ſhe 
performs in about twenty-ſeven days and ſeven hours, during 
which ſhe puts on different phaſes or appearances : for the mon, 
(5 the earth, being a dark, opake body, and nearly ſpherical, and 

ining by the borrowed light of the ſun) we ſometimes ſee to in- 
creaſe and become bigger, and at length appearing with a full 57 
bular face, and afterwards, by a gradual diminution, become leſs, 
till ſhe loſes all her luſtre, and diſappears. 

Alſo, ſometimes ſhe enlightens us the whole night, and at other 
times ſhe does not appear till late at night: ſometimes ſhe keeps 
in the ſouthern hemiſphere, and at other times ſhe riſes higher, and 
viſits the northern hemiſphere.. 

To illuſtrate her different phaſes as ſeen from the earth, ſee 
Plate III. fig. 4 and 5, where $ repreſents the ſun, T the earth, 
RTS, a portion of the earth's orbit, which it deſcribes in the an- 
nual courſe round the ſun. Let ABCDEFG be the 6rbit of the 
moon, in which ſhe turns round the earth in the ſpace of a month 
from the weſt towards the eaſt, 

This motion of the moon is evident to our ſenſes ; for, if the 
moon be obſerved to arrive at the meridian any n-ght with a fixed 
ſtar, the next night ſhe will be 52 minutes later in coming to the 
meridian, or in ſouthing, than the ſtar, ſhe having receded from 
the ſtar about 13 degrees towards the eaſt. Join the centres of 
the ſun and moon with the right line SL, and, through the centre 
of the moon, imagine a plane MNL to paſs, to which the line SL 
is perpendicular: the ſcion of that plane with the ſurface «f the 
moon, will produce the circle which bounds light aud darkneſs 
in her, and ſeparates the enlightened face from the dark and ob- 
ſcure ſide, In the fame manner let the centres of the earth and 
moon be joined by the right line 1 IL, which is perpendicular to 
a plane PLO, paſſing through the centre of the moon; that plane 
will make on the ſurface of the moon, the circle which diſtin- 

viſheth the viſible hemiſphere, or that which is towards us, from 
inviſible, which is turned {rom us; which circle may therefore 
be termed the Circle of Viſion, 

Hence it is manifeſt, that whenever the moon is in the poſition 
A, in the pow of its orbit oppoſite to the ſun, that then the circle 
bounding light and darkneſs, and the circle of viſion, do coincide, 
and that all the illuminated face of the moon will be turned to- 
wards the earth, and be viſible by its inhabitants: and then the 
moon is ſaid to be full, and ſhe ſhines all night long; and in re- 
ſpect to the ſun, ſhe is ſaid to be in oppoſition : for the ſun and 
moon are ſeen in oppoſite parts of the heavens, the one riſing where 
the other ſets, hen the moon comes to B, the whole illumi- 
nated diſk, MPN, is not turned towards the earth, there being a part 
of it, MP, not to be ſeen by us; and then the viſible illumination 
will be deficient from a circle, and the moon will have a gibbous 
or humped form, ſach as is marked in B, The moon arriving at 
C, where the angle CTS is nearly right, there only one half of 
the illuminated diſk is turned towards the earth, and to be ſeen 
from thence; and then we obſerve a half moon, as in C, and ſhe is 
ſaid then to be biſetted or diſchotomized, that is, cut in halves. 
In this ſituation, the ſun and moon are a ſourth part of a circle te- 
moved from each other, and the moon is ſaid to be in a quadrate 
aſpect, or to be in a quadrature, The moon going forward to 
D, the illuminated face, MPN, has but a ſmall portion of itſelf 
turned towards the earth, and the ſide of the moon turned towards 
the earth is, for the greateſt part, in darkneſs: and therefore, of 
the ſpherical figure of the moon, which * to us to be plaln, 
that ſmall part which ſhines upon us, will ſeem to be bended into 
narrow points or angles, and will look like what we call horns; 
for there the circle, bounding light and darkneſs with the circle of 
viſion, doth form two ſmall angles at their interſections, and the 
phaſis ſeen from the earth will _ as in D. The moon at laſt 
coming to E, will ſhew no part of its illuminated face to the eart 
but all the dark ſide of the moon will be turned towards it ; an 
then the moon diſappears, and ſhe is ſaid to be in 7 with 
the ſun, the ſun and ſhe being in the ſame point of the ecliptic. 
This poſition we call New Moon, When the moon advances 
further to F, ſhe again aſſumes an horned or crooked figure ; and 
as before the New Moon the horns were turned weſtward, ſo now 
after the time of New Moon, they change their poſitions and look 
eaſtward, When the moon has p ed to G, and is again in & 
quadrate aſpect with the ſun, ſhe will appear biſected, and like a 
half-moon, In H ſhe will be bigger, but will ſtill be deficient from 
a Whole circle, and be ſeen gibbous : but in A ſhe will again ap- 
pear circular, and in her full ſplendour. | 

The arch EL, orthe angle STL, contained under lines drawn 
from the centres of the ſun and moon to the centre of the earth, is 
called the Elongation of the moon from the ſun. And the arc 
MO), which is that portion of the illuminated circle MON which 


is turned towards the earth, and which is the meaſure of the 


angle that the circle bounding light and darkneſs, and the circle 
of viſion make with one another, is every where nearly ſimilar to 
the arc of Elongation EL, or, which is the ſame thing, the angle 
STL is nearly equal to the angle MLO, which I thus demon- 


ſtrate, Produce SL at pleaſure unto X, and the angles TLP and 
MLS will be equal, they being both right angles: but the angles 
OLS and PLX are alſo equal, becauſe they are vertical to each 
other ; therefore taking away thoſe equal angles, the angle M LO 
will remain equal to the angle 'TLX ; but the angle TI. X is (he 
external angle of the triangle 8 TI., and is therefore equal to both 
the inward and oppoſite angles STL and T'SL, by the 324 Pro- 

nion of Book I. of Euclid. But the me TSL is exceed. 
ing ſmall, and next to nothing; for when biggeſt in the qua. 
dratures, it does ſcarce exceed ren minutes of a degree; the dif. 
tance of the moon from the earth in comparifon of that of the 
ſun being ſo ſmall, that the angle which it fubtends as the ſun va- 
niſhes. And therefore the angle 8 TL by itſelf, is nearly equal to 
the angle MLO ; whence the arc MO will be ſimilar, or like to 
the arc EL. 1 

The ſemircte OMP, fince its plane paſſes through the eye, 
will be projected into a right line, or appear like à right line on 
the diſk of the moon ; but the circle bounding light and darkneſs 
in the moon, ſince it is ſeen obliquely from the earth, will be pro. 
jected into an eclipſe, in which form it will appear. 
As the moon by reflected light from the ſun illuminates the earth, 
ſo the earth does more than repay her kindneſs, in enlightening the 
ſurface of the moon, g 

In new moons, the illuſtrated ſide of the earth is fully turned 
towards the moon, and will therefore at that time Hluminate the 
dark ſide of the moon; and then the Lunarians will have a full 
earth, as we in a fimilar poſition have a full moon. And from 
thence ariſes the dim light which is obſerved in the old and new 
moons, whereby, beſides the bright and ſhining horns, we can 
perceive the reſt of her body behind them, tnough but dark and 
obſcure, Now when the moon comes to be in oppolition to the 
ſun, the earth ſeen from the moon will appear in conjunction with 
him, and its dark fide will be turned towards the moon, in which 
poſition the earth will diſappear, after the ſame manner as the 
moon does diſappear to us in the time of new moon, or in her 
conjunction with the ſun: in ſhort, the earth will ſhew all the 
ſame appearances to a ſpectator in the moon, as the moon does 


to us. 
SECT. VI. 
OF THE STATIONS AND RETROGRADATIONS OF THE 
PLANETS, 


IF an obſerver was ſituate in the ſun, all the planets would 
appear to move in due order about him from weſt to eaſt ; but to 
a ſpectator on the earth their motions appear very irregular ; ſome- 
times they appear tv move directly from weſt to eaſt, according to 
their true motions, at other times to loſe all their motion and be- 
come ſtationary; and by turns they ſeem to move backward, or 
become retrograde, The cauſe of theſe phenomena will be mani - 
feſt from what follows, 

it, With —_ to the inferior planets J and N. 

Let ABC (Plate III, fy. 6.) repreſent an arc of the celeſtial 
ſphere ; EOP, the earth's orbit; LNIG, the orbit of an inferior 
planet, as of Y and 8, the ſun ; let the earth at firſt be ſup- 

ſed to (land ſtill in its orbit at E: now, it is evident, that t 
un will appear at the point B, and the planet always within the 
arc AC, hilt the planet moves in its orbit from 1 through 

to N, it will ſcem to move from B to A agreesbly to the order 
of the ſigns, viz. from weſt to eaſt, or as Aſtionomers term it in 
conſequentia + but ata from N to L, it will ſeem to an eye at 
E, to return back (rom K to B, or be retrograde. 5 

While the planet is at or near the point N, being betwixt 
moving from B to A, and returning from A to B, and moving as 
it were in a right line towards the earth, it will for ſome time (rem 
to ſtand ſtill near A, that is to be ſtationary, When the planet 
is in that part of her orbit, N or G, which is contiguous to the 
tangent EA or C, ſhe will then ay ay at A or C, her greateſt 
diſtance from the ſun, and is ſaid to be in her greateſt ELonca- 
TION, This elongation is meaſured by the angle SEG, The 
more diſtant a planet is from the ſun, the r will its angle of 
elongation bez that of Q is about 48%, and of J about 289, 

In the ſpace of a revolution, an inferior planet will, with ref 
to the earth, undergo two conjunRions, one which is beyond the 
ſun at x; the other when it is at L, between the ſun and the 
earth ; the former is called the ſuperior, and the latter the inferior 
conjunction. SLE | 

hilſt x from her ſuperior conjunction, ſhe in 
the arc AB, always to the eaſtward of the ſun, and therefore ſets 
ſome time after the ſun, and is called the Evening Star : but during 
the time ſhe is going from her inferior to her 1 conjunction, 
ſhe will be ſeen ſomewhere in the arc BC to the weſtward of the 
ſun, and ſo will ſet before him in the evening, and riſe before him 
in the morning; hence, ſhe is called the Morning Star. 

Hitherto the planet has been ſuppoſed to move while the earth 
ſtood ſtill; but when both move, the phaxnomena will be much 
the ſame, only the planet will be more direct in the fartheſt 
of the orbit and leſs retrograde z the former ariſing from the ſum 
of their motions, and the latter from the difference. 

2dly. With reſpect to the phenomena of the ſuperior planets, 
viz, 0 „. h, &e. the direch, flationary, and retrograde motions 


a” 5 oo” WW WW M5 Go- 


SIS» $a 1  ©o -- = o - 


ESE 


323 848.8 


ASTRONOMY. 


aro explained much in the ſame manner as thoſe of the inferior 
planets, but with theſe differences, 

if, The retrograde motions of the ſuperior planets happen 
oftener, the lower their motions are j as the retrogradations of the 
inferior planets happen oftener, the ſwifter their angular motions 
are; decauſe the retrograde motions of the ſuperior planets depend 
upon the motions of the earth, but thoſe of the inferior on their 
own angular motions. : 

A ſuperior planet is retrograde once in each revolution of the 
earth; an inferior one, in every revolution of its own. 

ad. The ſuperior planets do not always accompany the ſun, as 
the inferior do, but are often in oppoſition, which neceſſarily fol- 
lows from the earth's ordit, being included within the orbits of the 


ſuperior planets. 
SECT, VIL 


METHODS OF DETERMINING BY OBSERVATION THE PERI- 
ODICAL TIMES OF THE EARTH AND PLANETS, TOGETHER 
WITH THE MAGNITUDES AND SITUATIONS OF THEIR RE- 
SPECTIVE ORBITS, THE PLACES OF THE STARS, &c. 


DeriniTIONS, 


1. THE Onart of a planet N is the curve line, which it 
deſcribes about the Sun, as ABPDA, Plate III. fe. 7. The 
orbit of the earth and all the planets are elipſes, having the ſun in 

of the foci, as at 8. 

11, Tus Aystp8s are the two extreme points of {the orbit, 
4s A and P. The point A, which is the fartheſt from the ſun, is 
called the APHELION, or higher apt and the point P, which is 
the neareſt to the ſun, is named the PzRiHELION, or lower apes. 
Alſo the tranſverſe axis AP, is called the Lins or Aps1vEs, 

III. Tur EccanTRrICITY is the diſtance of SC, from the 
focus to the centre. 

IV. Tus Mean DrisTancs of a planet is the line SB, 
drawn from the focus 8, to the end B or D of the conjugate axis 
BD. This line SB is equal to half the tranſverſe axis AC 

CP. 

* ax PextODICAL Tiut, is the time of a planet's deſcribing 
its ordit, or of returning to the ſame point in its orbit. 

V. Tus Nopts of any orbit are the points where its plane 
cuts the plane of the earth's orbit, ſuppoling them both uced 
to the fixed ſtars, or the planets move in orbits whoſe planes are 
all different from that of the earth, and from one another, And 
the ſun being in all theſe * they conſequently cut one ano- 
ther in lines paſſing through the ſun. 

If ECFD, Plate III. fig. 8. be the earth's orbit, and GCHD, 


| the orbit of a planet cutting the earth's orbit in the line CD, then 


Cand D are nodes; and the line of the nodes, 

That node through which a — paſſes towards the north pole, 
is called the AsCsNDING NobE; and that through which it 
moves towards the ſouth pole, is named the DzscenDing Nopt, 

VII. Tus IxctinaTion of A Prantt's Onntr is the 
angle which the plane of it makes with the earth's orbit or ecliptic, 
u EDG. This is meaſured by the arc of a circle EG, at a 
quadrant's diſtance from the nodes. 

VIII. EtoncATION of A PLANET, is the angle between 
the ſun and the planet, as taking at the earth j or angle between 
the ſun and place of a planet reduced to the ecliptic, of which 1 
have ſpoken in Sect. VI. 

IX, PARALLAX, is the difference between the real and appa- 
rent place of a planet, or the difference of its apparent places, as 
viewed from the earth's centre, and from ſome given point on 
its ſurface. 

X. Tut ANNUAL PARALLAX, or Parallax of the earth's 
orbit. is the difference between the places of a ſtar, as ſeen from 
* nts of the earth's orbit. 

Tun Moon's Aroot is that point in her orbit, which 
is fartheſt from the earth. This correſponds with the aphelion of a 


XII, Tum Moon's PrRiot is that W in her orbit, which 
is the neareſt to the earth. This is the as the perihelion of 


a planet, 

XIII. Tux Moon's Synopic RevoluTtion, is the time 
that elapſes between her being in conjunction with the ſun, and 

coming into conjunction with him _= 

XIV. Tun Syz1Ges of the moon's orbit, are the points 
Where a line drawn through the earth and ſun cuts it. 'Theſe 
are the points of conjunction and oppoſition. 

XV. Taz QUADRATURES are the points of the moon's orbit, 
which are at a quadrant's diſtance from the ſyziges ; and the 
Ocrau rs, are alike diſtant from the ſyziges and quadratures. 

Theſe things premiſed, I proceed to the following Problems. 


pont I. To find the Latitude of @ Place. (See Seft, IX, 


tion 43.) 
With a adrant, or other inſtrument, take the 
altitude of pole lar when it is at the higheſt, which is known 


by continuing your obſervations till it begins to deſcend. Alſo 


about 12 hours after, take its altitude when it is at the loweſt, | 
N 29. Vol. I, : * 


had to refraction, and the altitude muſt be dimini 


then half the ſum of the two altitudes is the height of the pole ot 
latitude required, 

N. B. Inſtead of the pole ſtar, any other ſtar may be choſen 
that is out of the power of refraRion. 

Or thus : If the ſun's declination be known at that time, take 
his meridian altitude, which you may know by continuing the 
obſervation till he begins to deſcend. Then if the declination be 
towards the elevated pole, add it to the complement of the altitude 
but if the declination be contrary, take the difference between the 
declination and the complement of the altitude, and the reſult in 
either caſe will be the latitude required. | 


PRoBLEM II. To draw a Meridian Line in any Place. 


See Plate III. Fig. . 


Upon a plain board placed parallel to the horizon deſcribe a 
circle ABF; and on the centre C, erect a tile or — per- 
pendicular to it, and ſo high that the top of its ſhadow may fall 
upon the circumference of the circle, about the middle of the fore- 
noon. Mark exaQly the point B. where the top of the ſhadow 
falls in the forenoon, Likewiſe mark the point F, where the top 
of the ſhadow falls again on the circumference, in the middle of 
the afternoon, Then through the centre C, draw the line ACD 
biſecting the arc BF, ſo will AD be the meridian required. 

SCHOLIUM, It will be proper to draw ſeveral concenttic 


circles, and to make obſervations with them all, that they may con- 
firm each other. It will alſo be beſt to make the obſervations at 
or near the time of the ſolſtices, when the ſun does not ſenſibly 
alter his declination ; and the ſummer ſolſtice is to be preferred, 


ProBLEM III. To find the Obliquity of the Ecliptic. See Sect. IX. 


efinition 21. 


Take the ſun's meridian altitude at both ſolſtices; ſubtract the 
leſs from the greater, and take half the difference, and it will be 
the obliquity required. This is on the ſuppolition that the ſun 
is on the ſame fide of the zenith at both — but, if the 
reverſe is the caſe, add the complements of the two altitudes to- 

ther, and half the ſum will be the obliquity of the ecliptic. If 
the obſervations are made when the ſun is low, regard muſt be 
by a quan» 
tity equal to the refraction. 

Or thus: If you have the latitude of the place, take the me ; 
ridian altitude of the ſun at the ſummer ſolſtice, ſubtraR its com- 

_— from the latitude, and the remainder will be the obliquity 
ought, 

SCHOLIUM. By comparing the obſervations of the ancient® 


with thoſe of modern aſtronomers, it appears that the obliquity of 
the ecliptic has been continually deere ing; and is now to 
ſcarce 23 : 2807 


Pros. IV. To find the Time when the Sun is in the Equinettial. 
Having the latitude of the place, and conſequently the height 


of the equator, (or co-latitude) by careful obſervation, tuke the 
fun's meridian altitude on thoſe days when it is equal to the height 
of the equator, or nearly ſo. 


If it thould happen to be exaQly equal to the co-latitude, the 


ſun is at that inſtant in the equinoctial, or on the equator, But 
if it is greater or leſs than the co-ltitude, 
you get the meridian altitudes on two ſucceſſive days, one greater 
than it and the other leſs; then the time of its being in the equi- 
nox is evidently between the times of theſe obſervations, And to 
determine the time exactly, the 44 hours elapſed between one ob- 
ſervation and the other mult be divided in proportion to the exceſs 
and deſect of the altitudes; taking the required time nearer to the 
noon of that day on which there was the leaſt difference between 
the altitude and co-latitude, 


u mult obſerve till 


Paonkzu V. To find the Length of the Tear, 
Find by the laſt Problem the time of the ſun's being in the 


equinoQia), either at the vernal or autumnal equinox. Alſo find 
the time of his being 
Then the intermediate time is the length of the year. This 
called the tropical year, and is ſomething leſs than the Sidereal 
year, or the earth's periodical time, on account of the preoeſſion 
of the equinoxes; or it will be more exact, if the time of the 
ſun's entering into the ſame equinox be taken at ſeveral 
diſtance; for if the whole time between the obſervations be di- 
vided b 


in the ſame equinox, the year following. 


number of years, it will give the length of the tropical 
exatily. By this means the length of the Tropical year is 
ound to be 365 days, 5 hours, 48 minutes, 57 ſeconds, 


In like manner the length of the Sidereal year is found by taking 

the time between the ſun's leaving any fixed ſtar, and returning to 

it again, after a great a and dividing it by the num 

of years; or it may be 

ſtar according as it was obſerved many | wes ince with its preſent 

place z for the the 

give the annual preceſſion of the equinoxes, which reduced into 

time, and added to the tropical year, you will have the length of 

the Sidereal year. This r of the equinoxes is about 
4 


nd by comparing the of a fixed 


difference divided by the number of years, will 
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40 yearly, und therefore the Bidereal year Is 36g days, 6 hours, 
9 wy 14 fecondle. | 
B. By obfervations it is found that the time from the vernal 
the Aud equitiox 1s 186 days, 14 hours £9 minutes, 0 
onde; and from the autumnal £6 the vernal equinox on) 17H 
days, 1 hours, 10 minutes 36 Feeonds, fo that the fummer hall 
year exceeds the Winter by days, 10 hours and 16 minutes. 


PhRoniem VI Th find the N of the Earth's Orbit and 


. 
Make foveral obfervations of the fun about the time when he e 
in 3 _ _— ts take his apparent diameter, ll 
nA It af ide jeg | 
195 half 8 year's diſtance, when he Je about the perihelion, obs 
forve his apparent diameter till you find It at (is yt then 
rough any paint as 5 (Plate III. fg, 16.) draw es Nine g A! and 
from d take BP to HA as the ſun's lealt apparent te his greateſl 
parent digmeter, ſo will A and Þ be the aphelion and peribe- 
Non of its orbit, Alſo make SC and CF equal ty half the differ ence 
between 8A and-8Þ; and F will be the aher focus and © the 
centre, I hen the ell lis ABPD whoſe foci are 8 and F will be 
the form of the orbit 4 for the diſtance is reciprocally as the appa» 
rent diameter, 

Or thus. Obſerve with a teleſcope and micrometer what the 
apparent motion of the ſun is when loweſt, and (half a year af- 
ter) how much his apparent motion is when ſwifteſt. Take SA 
to SP as the ſquare root of the ſwiſtell motion to the ſquare root 
of the ſlowell, ſo will A and P be the aphelion and peribelion 
and the reſt will be found as before. By theſe methods the earth's 
eccentricity is found to be 168 ſuppoſing the mean diſtance, or 
half the tranſverſe axis to be 10000, 


Prontam VII. To find the Place of the Earth's Aphelion, or the 

„ of the Apſider, together with the Time when it is in the 

elien. 
blerve two places of the ſun at a good diſtance from each other, 

and where the apparent motion is the ſame, or where the apparent 
magnitude is the ſame, Let theſe places be C and B (Plate III. 
fig. 11.) Biſect the are BC by the line AF; fo will A be the 
aphelion if the magnitude or motion was decreaſing towards A ; 
otherwiſe it is the perihelion, Whence the place of the aphelion 
js had; and the poſition of the apſides AP. Alſo, if the times 
be noted when the earth is in C and B, then the mean time be- 
tween them will be the time when the earth is in the aphelion A. 

Schortuu. If the difference between the place of the earth's 
aphelion ſeveral years paſt, and its preſent place, be divided by 

e number of years, the quotient will ſhew the annual motion of 
the aphelion, which is 150“ 3)“ in a year. 

Note alſo, the time of the earth's revolving from aphelion to 
aphelion is called the AnomaALisTic YEAR; and according to 

t. Halley, is 365 days, 6 hours, 13 minutes, 32 ſeconds, 


ProBLEM VIII. Te find the Declination of a Star. 

The obſerver being furniſhed with a large quadrant fixed in the 
plane of the meridian with an index moving round its centre, and 
teleſcopic ſights, he muſt wait the ſtar's coming upon the meri- 
dian; and take its meridian altitude, If the ſtar be towards the 
equinoRial, and on the North ſide of it, take the difference be- 
tweet: the altitude, and colatitude of the place, and the remainder 
will be the declination North: But if the ſtar be on the South ſide 
of the equinoctlal, then the remainder is the declination South, 

Again If the ſtar be towards the Pole, take the differetice between 
jts altitude and the latitude of the place, and it will be the comple- 
ment of the ſtars declination; which will be North, or South, ae- 
eording as the ſtar and placeſhall be towards the North or Bouth Pole, 


Phobiam IX. To find the right Aſcenſion of a Star, 

Having a good time plece with minutes and ſeconds, let it be 
fo adjuſted that the hand may go through the 24 hours In u Bide 
real day, vis. In 33 hours, $6 minutes, 4 frevnds then obſerve 
when the fun, or known tar, Is In the meridian, and ſet the clock 
at that Inflant to the time of the fun er ſtar's right aſtenſion, and 
obſurve alſe when the unknown far comes to the meridian 4 and 
mark the Mme exattly, as hewn by the Ame plece, and It will 
be that ſtar's right afeenſion In time, which may be reduced Into 
degrees and minutes, by propertiening 19% to 1 hour, 


Prontam X, T5 —— the perivdle Time 1 Planet, 

The player muſt be obſbrved (averal times, II It be found ts 
have no latitude, and 1s therefore In Its node, Alſo It muſt be ob» 
ſerved In like manner when It returns again into the (ame part 
of iis orbit 4 then the time elapſed between its belng iu dis nods, 
and returning to the ſame again, le the perene time of the planet; 
But it will be more exact if the planet be ubſerved In Its node, at 
the diſtance of ſeveral revolutions; for the elapſed time divided 

the number of revolutions, will give the perlodle time required 
and the more the revolutions, the more exact will be the reſult, 


Prontaem XI, To find the Node of a Planet's Orbit, and the 
Planet“ 71 from the Sun at that Time, ; 

Let ABD (Plate III. fg. 12) be the earth's orbltz FNQ, that 
of a ſuperior planet) $ the ſun j NSQ, the line of nodes, | 


Take two obſervations whe lanet la In th 
et the places of the earth; at 1.6 ( — Mae ih, 
A and H. Then In the triangle ABB, hn is given the Wy 
8 arid AS, and the included A, ty the fide AB und 
, ee LAN and NBR, belag known b | 
e Angles " non 
wave N angles e 4 BA. * 1 
ewiſe, In the triangle there ate give 
the fide AB ts find — he planet's place hem the —— wn * 


Laſtly, in the triangle NAS, we have the fides NA and AK, 


with the angle NAS, & find N, the diſtance of the pave Fram 


the fun, when It is In the node at N. and the angle A 
determines the place of the nodes and the poſition af -* ＋ 


oder "% |: 

1 he ealeulation will be the fame for an inferior planet, wager; 
W XI, 9 fod u. 

ROBLEM XII, 7h find thr Tnglination of a Planet's Or, 

Lot the orbit of the ape be PDU | late II. . 140 that 
of the earth, BEQ, and Na, the line af the nudes, 

At the time when. the earth is at in the line of the nudes 
obſerve accurately the longitude of the planet at h from the fun, 
or the angle 90 and alſo its latitude PQO, Then it will be 
as the fine of the angle SQO | radius : tangent of latitude 
O tangent of the inclination of the orbit, For PO beige 
perpendicular to the plane o! the ecliptic, and PQ and OU being 
drawn, as alfo OB, perpendicular to Ny, the angle BPO will be 
the inclination of the orbit, Now, in the right angled triangles, 

O and BPO, we have, OB : fine 905 : QU) t radius: ; 
PU : tangent PO. And alternately, As fine ON: tangent 
PQO : : UB ; PO : : radius: tangent PBO, 

ProBLEM XIII. 7s find a Planet's Orbit, Place helion, aud 

Lat Nr lim of — being in = Prim, © 

t PN, in the foregoing figure, be the planet's orbit; AE 
the earth's ; 8, the Gy — Nen. the line & nodes, - FRY 

Alſo, (the earth's motion in its orbit, and the inclination of the 
planet's orbit, being ſuppoſed to be known) let the planet be at b 
in oppoſition to the ſun, the earth being at E. Then draw PO 
perpendicular to the ecliptic; likewiſe draw SEO; O being the 
planet's place reduced to the ecliptic, Obſerve the quantity of 
the angle PEO), the planet's latitude ſeen from the earth, 

Then, ſince the ſun's place is known, the planet's place, being 
oppoſite to it, is known z and, conſequently, its diſtance from the 
node On, is alſo known. Therefore, in the ſphetical triangle, PO, 
the ſide On, and the my OnP are known ; and hence the ſide 
Px will be known, as alſo PO, which is the meaſure of the angle 
PSO, the latitude of the planet ſeen from the ſun. 

Likewiſe, SE is known, being the earth's diſtance from the ſun, 
T herefore, in the triangle PSE, having all the angles and the fide 
SE, the planet's diſtance, SP, from the ſun, becomes known, 
Conſequently, we have the planet's place in its own orbit, 

And, by taking in this manner two more obſervations of the 
ſame planet, in a poſition oppoſite the ſun, we ſhall have two 
7 places, — an Ie of the — 1 orbit. 

ence we have the magnitude and poſition of three lines, SP, 
SD, and SG, drawn from the focus of an ellipſis ; and, conſe 
quently, the curve may be deſcribed, which will be the orbit of 
lanet, and from thence every requiſite may be determined. 
K — application of this method is confined 
p ets. 
The following Net hod it applicable to an inferior Planet, 


Let GHI be the eatth's orbit, (Plate III. fe. 14) APE 
\anet's orbit 8, the rol and DSN, the ft. : 4 on 
t the planet be at P Whilſt the earth is in any place 1. Draw 
PB perpendicular to the plane of the ecliptic, and 1 H to meet the 
line of the nodes It N. Alſo, draw BH and TC parallel to BY 
and make TD perpendleular to DN, and joln CD, then the 
TDC is the i{nclination of the otbit, 1 herefore, the Z P, 
the planet's latitude at the earth, and the Kun, its diſtanee From 
the ſun in the ecliptic, belng obſerved, re are glyen In the til 
angle NTS, ST, the (ide or diſtance of the earth and (un; the 
£ TON, of the earth's diſtance from the node and the ZN Is, 
of BT8, 12 NT | and, in the * * irlangle, T'SD, 
we have T'S, and £T8D, to find T'D, A155 In the Tt 
gled triangle, ; we have TD and ZTDO, to And TC 
* I he triangle, ICN, there are TO and N 
n 4 


to s 
ko the triangle N'T'P, we have th Th, 
ÞN vp tog ther with the Ne NY And fy and 
in he right-angled tlangle, PTB, We have TP, and 4TH, to 


urthermore, In the trlangle TSB there will be glyen TI and 
T8, and Ty to find 1 and TSB, whieh is the place of 
the * reduced to the ecliptic: then In the right -angled triangle 
PBS, there are had the ſides PB and BS, to find 8 P, the planet's 
2 from the ſun, and LP 8B, the planet's latitude ſeen from 


n. 
Again, in the right. angled ſpherical triangle, AP B, we have 

PB and ZPAB 5 HN Conſe ently, the lanet's 

place in 0 orbit is known, and alſo hls Liſtance from the fan 


os 


to the ſuperior 


a_— a oo on Co oc. am 


] 


ar 
28 28 
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ales from the fun, there Will be three lines drawn From 
$ of an elliplis given in maghitude and pulition, ts deſcribe 
the &l\ipMivy (fur the perfurmatiee of which, ſee Cove Sheviung) 


pte will be & Jult defeription of the planet's 64 bit; 
Nena XL, ** the prentef 142 #4 of e Inferior 
Plate 111. fig: | be the orbit of the lanety K,. a 
1 — me . wud the fin, Then, 1— the Ar 


if by this method two more places of the planet ate ſyund 
" 2 / li | 


draw the line KB ts touch the orbit; ABD, of the inferigr 

angh and the ng JEN will be the planets yreateſt 12 
— therefore, BY te the point of eantact B and it will be pare 

Jigulae e the tangent KB : whence, In the right angled teten 

ls Kin, there are given EN and BH, the diſtances of the earth and 
planet from the fun ta find the angle BER, the elongation. 

Aut, to dv this experimentally, the greateſt oy IT AER, 
muff be repeatedly taken by an Inflrument When (4 is about the 
exiremity of ite orbit, and the greateſt angle contained between 
the fun and planets ie that fought, 

But, in el iptioal athits, the ſame ſhould be repeated feveral 

when the earth and planets are in different parts of their 
orbits, and the greateſt obſerved angle is the elongation required. 
Prowu.km XV. Th find the Paralla of a Planet, 

Let AD (Plate III. fig. 15) be the earthy C, its centre P, 
the planet and let the planet's diſtance, CP, frum the centre of 
the earthy be given. T hen the angle ZAP is the complement of 
the apparent 1 and ZCP, the complement of the true alti- 
tude, And it will be, as CP: earth's radius AC :; fine £ ZAP: 
fine £ CPA = the parallax, 

Or thus: If the diſtances of two planets or lars, having the 
ſame apparent altitude, and alſo the parallax of one of thein be 
known, and if P and G be the planets in the line APO, then . 
APC is the pra of P, and AGO the parallax of G. Hence, 
in the triangle, CPO, there are had, CP, CG, and an angle op- 

ſite, (as G3) to find the other oppoſite angle, Conſequently, as 

iſtance CP; diſtance CG : : ſine / COP: ſine £ CPG: or 
CPA: that is, the fines of the parallaxes are reciprocally as the 


- diſtances from the earth's centre, 


Cor, I, The parallaxes uf two planets, are as the coſines of the 
apparent altitudes directly, and their diſtances from the earth's 
centre reciprocally, 

Cor, II. The horizontal parallax of one body ſeen from ano- 
ther, : equal to the apparent ſemi-diameter of that other ſeen from 
the firſt, 

FronLEM XVI. Having the Parallax of a Planet, and its Poſi- 
tion in rejpett to the Ecliptic and Circles of Longitude, &c. to find 
the Paraliax of Latitude and Longitude; or the Parallax of Right 
2 and declination, 

Let HO (Plate III. fig. 16) be the horizon; EC, the ecliptic ; 
Z, the zenith; P, the pole of EC; 8, the apparent place of a 
planet; ZSB, a vertical circle drawn through the planet; A, the 
true place of the planet; PAL and PSI, circles of longitude. 
Draw AD parallel to EC; then AS is the parallax of altitude, 
$D, the parallax of latitude, and LI the parallax of longitude; L 

being the true place of the planet reduced to the ecliptic, and I the 
apparent place. Therefore, baving AS and Z ASD in the [mall 
right angled triangle ASD, the parallax of latitude, 80, will be 
and the ſide AD, | 
hetefore in the triangles PAD and PLI, it will be as ſine 

PD: radius : AD: LI, the parallax of A 
Alſo, whether it is to be added to, of ſubtracted from the longl- 

5 Qs will eaſily appear, by the poſition of the clteles EC, 


But if EC be the equinoCtial, and Þ its pole, then SD will be 
the parallax of declination, and LI the parallax of right aſcenſion. 
6A. I. If the elrcles PS and Z8 colnelde, 8D will be equal to 
$, and Abe, That le, the Parallax of longitude ur right 
aſcenſion Is nothing and the ann of latliude vr declination Is 
equal to the parallax of aliltude. 
Gon, II. If the elreles EC and Z8 ecolnelde; then Ab LI, 
and Da, That [s, the parallax of longitude or right aſeenfſion 


(% the eaſv 17 [8 equial ts the — of altitude | and the parallax 
vf latitude or declination Is nothing, 
Paouuam XVII. Th find the , Poriedient Time, Orbit, 


' and Parallan 

I, The moon's perlodle Ame le known by obſerving the diſtance 
of time between her eonJuntlon with any fxed (tar, and her nevt 
rivening to the ſame (har again, But this being different at diffe- 
rent times, It will be proper to take the thme between her conJune» 
tion with any known ſtar, as obſervad ſeveral years ſince, and her 

teſent conjJuntMon with the ſame ſtar, and divide it by the num- 

t of her revolutions Within that period, and it will give her mean 

flodle time, which Is a7 days, 7 hours, 43 Minutes, 12 ſeconds, 

hg ometin more than te time of her return to the ſame 
point of the ecliptic, which Is 25d. 7h. 43m. 3“ 

II, The time of the moon's ſynodle revolution, or the time of 
her N from conjunction to con function with the ſun, le 
found in the ſame manner by two obſervations, made at a conſider= 
able diſtance of time from each other, and has been determined at 
29d, 12h, 441m, 3 10 


fo the (har, Inſtead of being ſeen at J, where It 


ju Ty find the parallat, proceed 4 In Problem XV. of 48 
u an eeliple of the moon obſerve when the herns of the teen 

ate In the latiie vertlele elrele, and al that fvment take the aliliude 
of buth the Rats: then half the ſum is the apparent Altitude of 
ine Moon's eehte, 

Now ihe place of the fun in the ecliptic is known and eenfe⸗ 
quently the place of the centre of the earth's fhaduw; which le 
oppoſite ten It; Is alfs known and the altitude of the Wach, ak that 
KAY Is Equal 40 the altitude of the eenire of the (hadow, becauſe 
they are both In a line parallel ie the harigen. Hence find the als 
tude of that point of the eelipiis in which the centre of the ſha: 
duw is, from which ſubiract the apparent altitude of the moon 
and the remainder is hee parallax 4 and thus her mean hurigen 
parallax is fuund ta be about 3) 1.9% 

IV. To find her diftgnee, Let AD (Plate III. fs. 17% be the 
earth, whoſe genre is Cy and A the place of obſervation 4 and let 

be (he plage of the moan, Find her parallax, as above directed, 
and ler apparent diameter 4 then in the triangle AFC, we have the 
angle E, ar parallax, and the angle CAF, (the ſupplement of ZAF) 
her apparent aenlth diſtance, to find her apparent diſtance AP, 

ow if & be another place of the moun Whoſe diſtance is ſought, 
then the moon's apparent diameter at G3 muſt be vbſerved, and het 
altitude BAG ; and it will be as her apparent diameter at : her 
upparent diameter at F:: AF: AG. 

Now in thetriangle CAG, having the ſides AG, AC, and CAG, 

==right-angle CAB A altitude BAG) the ſide CG will be found, 
on her mean diſtance trum the earth's centre=60.3 of the carth's 
radius at her mean diſtance, 
V. To find the tranſverſe Avit of her Orbit and Eccentricity. 

Find her diſtance from the earth's centre by a great number of 
obſervations, continued through her period (us in Art, IV.) Out 
of theſe ſelect the greateſt and leaſt, and the ſum of them is the 
greater ax of her orbit z and halt the difference is the eccentricity, 
After this manner it is found, that the moon's meun cecentriciiy 
18 about 35 of ſuch parts as her mean diſtance contains 1000. 

VI. To find the Place of the Moon's Apogee. 

Obſerve two places of the mon when ſhe has the lame apparent 
diameter, and the ſame altitude biſc& that arc to find the inter- 
mediate place, for the apſis of her orbit paſſes through it, and 
conſequently the poſition of the apſis is known. Alſo, that point 
where the apparent diameter is the leaſt, is the apogee ; and, by 
comparing two ſucceſſive revolutions, the motion of the apogee 
will be known. Or it may be more exactly determined by dividing 
the whole ſpace gone through in a long time by the number of re- 
volutions, 

By this method it has been found that the apogee makes a re- 
volution, in conſequentia to the ſame point of the ecliptic in 8 
years, 309 days, 8 hours, 20 minutes. 

VII. To find the place of her nodes; obſerve the latitude of 
the moon ſeveral times, till you find it to be nothing, allowing 
for the parallax, and that is the place of her node, If the moon be 
advancing northward, it is the aſcending node; but it ſouthward, 
it is the deſcending node. 

The motion of the moon's nodes may be found by comparing 
their places at a diſtant period with the preſent time. By obſerva- 
tion it is found, that the motion of the nodes is retrograde, and 
makes a revolution to the ſame point of the ecliptic in about 18 
years, 224 days, 5 hours. 

VIII. To find the inclination of the moon's orbit z obſerve het 
latitide ſeveral times when ſhe is near a quadrant from her node, 
and the greateſt latitude Is the inclination of her orbit, allowing for 
the parallax, By obſervation it Is found, that the inclination of 
ner orbit is different at differetit times, but never leſs than 5%, nor 
greater than $* 15, 

PoE XVIII. To fd the Refrain of Star, 

The earth being ſurrounded by a body of alr, named the atmoſ= 
phere, through which the rays of ght paſs to the eye from all 
the evleſtial Bodles ; and theſe rays pa ng through @ vacuum, and 
falling obliquely upon the atmoſphere, they will, by the laws of 
opties, be refrafted In lines approaching nearer to the perpendl« 
eular of ihe refracting ſurface, 

Therefore let AD (Plate III. fg: 19) be the earth furreunded 
by the atmoſphere, 4 and lot F be a (tar, whoſe rays paſy 
through the atmoſphere QA, te the obſerver at A. 

Now, (Ince the atmoſphere is denſvr near the earth, and becomes 
ey degrees as the helght encreaſes, therefore, at the top, 
the refraRtion de but ſmally but the nearer s ray approfgehes the 
earth, the alr belng denſer, It will be more reffacted, and gradually 
bent Into 4 wp h this means the ſtar comes to the /e 
In the direction GA, which is u tangent to the curve at A and 


really lo, appears 
to be at CJ, Itusted In the line AQ, 

And ſince the refraction Is made in « plane which is perpendi= 
cular to the ſurface of the atmoſphere, or to the ſurface of the earth, 
and which conſequently paſſes through the centre of the earth, 
therefore, both the true and apparent place, F and O, ate In the 
ſame vertiele elrcle, whoſe plane paſſes through A, the place of the 
ubſorver, and the centre of the earth C. 

It is evident alſo, that the refraRtion will be the fame at all 

diſtancey 
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diſtances from the earth, when the latitude is the ſame, for from 
whatever part of the line FQ the rays proceed, they will be re- 
fracted along the curve QA to A. . ; 

Likewiſe we know from the principles of optics, that if a ray 
of light paſs through ſeveral reſracting mediums it will only ſuffer 
the ſame refraction as if it paſſed immediately out of the firſt into 
the laſt, Now it has been confirmed by experiments, that light 
falling upon a medium of air of a mean denſity, and at a very ſmall 
angle in inclination, will make the refracted angle about 3 
Now to find the refraction at any other altitude, it will by the 
laws of dioptrics be as radius: coſine 3J' : : coſine of the true 
altitude of a ſtar: coſine of the apparent altitude by refraction. 
Then the true altitude, ſubtracted from the apparent altitude, 
leaves the refrafted angle, which is the refraftion of the ſtar. 

N. B. The refraction will vary a little, as the denſity of the air 
either increaſes or decreaſes. 

To find the refraction by obſervation, take the altitude of a 
fixed ſtar when it is at the loweſt point under the pole; and again 
at about 12 hours diſtance, take its altitude when it is at its higheſt, 
and clear of refration, or nearly ſo. Then having the latitude 
of the place, you will find the diſtance of the ſtar from the pole 
at each obſervation, and by taking the leſs diſtance from the greater, 
you will have the refraction of the ſtar at the leſs altitude. 

In this obſervation a ſtar ſhould be choſen which comes near the 
zenith, either northward or ſouthward, and ſo its refraction at the 
greateſt altitude will be inſenfible. If, however, you ſuſpe£t that 
it has ſome ſmall refraction when it is at the _ it may be 
determined thus. As tangent of greater zenith diſtance ; tangent 
of leſs zenith diſtance, : : the refraction at the lower altitude: the 
refraction at the higher. The lower refraction muſt be cor- 
rected, by ſubtracting this from it; and the remainder will be 
=» proper refraction, provided the lower altitude is not leſs than 

or 10®, 

The reſraction at 10° altitude is about 5, and in the horizon 
from 30 to 37'. 

Note, Refraction makes an object appear higher than it really 
is, but parallax makes it appear lower. And hence on account 
of the variableneſs of ion, it comes to paſs that the top of 
a mountain may, perhaps, be ſeen in the morning or at night, and 
be inviſible at noon in the ſame place. Allo if a teleſcope be placed 
in a fixed horizontal poſition a whole day, it will ſometimes hap- 
pen that the ſights will preſent you with the lower part of a tower 
at one hour of the day, and with the higher part thereof at ano- 
ther hour of the day. 


PROBLEM XIX. To determine the Sun's Parallax and Diſtance. 

This is done by finding firſt the parallax of ſome of the planets, 
which being known, the ſun's parallax will become known, for 
the parallaxes of two celeſtial bodies are reciprocally as their diſ- 
tances; and the proportional diſtances of the planets from the ſun 
and from one another are known, and therefore the parallax of 
one being determined, the parallaxes of the reſt may be deter- 
mined alſo. 

For this purpoſe the planet Mars, when in oppoſition to the ſun, 
will be the fitteſt to be made uſe of, becauſe at that time he comes 
neareſt the earth, and his parallax is then the greateſt, The pa- 
rallax of Mars will be determined by Problem XV. 

Mr. Flamſtead found the parallax of Mars leſs than 3o", and 
thence determines the ſun's parallax not to be above 10”. 


PROBLEM XX. To = the Diftance of the fixed Stars, 
| See Plate III. Fig. 19. 

Chooſe two ſtars S and D as near together as may be, or if 
poſlible in one line AST, obſerving alſo to have one a large ſtar 
and the other a very ſmall one, and that the difference between 
the longitude of the ſtars, and that of the earth or ſun, be about 
a quadrant or 90%, Now let ADB be the earth's orbit, and let 
the earth be ſuppoſed at A, then being furniſhed with as good a 
teleſcope as can be had, for otherwiſe the attempt will be in vain, 
obſerve diligently the ſtars S and T, in or near the line AST, and 
take their diſtance (if it is determinable that have any) as 
near as poſſible. And at the diſtance of about half a year, When 
the earth is in the oppoſite point of its orbit, obſerve the ſame 
ars again, with the ſame inſtrument, which then will appear 
further diſtant from each other, and will be ſeen under the angle 
SBT, which muſt be accurately taken, But if you can obſerve 
no difference between this angle and that of the former obſerva- 
tion, then the earth has no ſenſible parallax, and therefore no cer- 
tain concluſions can be drawn. 

If a difference cat» be aſcertained between the angle at A (if 
En nh ns 

ax of the annual orbit or , the ra- 
tio of AB to AS will be known. 

If the ſtars 8 and T are taken near the pole of the ecliptic, then 
in order to find what alteration appears in the two ſtars j obſerva. 
tions may be made in any two oppoſite points of the ecliptic, or 
in as many places as appear requiſite, 

If the ſtars are not very different in magnitude, the angles at 
B and T may be eſtimated by the diſtances BS and 8 K., — theſe 
alſo will be expounded by the magnitude of the ſtars. However, 
theſe angles ate ſo exceeding ſmall, that they can ſcarcely be al- 


— 


dius T fine of 


certained by any inſtrument whatever, and hence the aſtoniſhin, 
diſtance of the neareſt fixed ſtars is evident; for if any fixed how 
when viewed through a teleſcope that magnifies 100 tim ſhould 
appear under an angle of half a minute, the true apparent diame. 
ter would not exceed 18 thirds, which is leſs than the 6oooth part 
of the ſun s apparent diameter, and therefore ſuppoſing ſuch (14; 
to be of the ſame magnitude as the ſun, its diſtance muſt be at leaſt 
6000 times more than that of the ſun. 

For the following accurate method of determining the parallax 
of the fixed ſtars, we are beholden to that excellent aſtronomet 
Dr. Herſchel. 

The doctor firſt premiſes, that the fixed ſtars, one with another 
may well be ſuppoſed to be of a magnitude nearly equal to that 
of the ſun; and ſecondly, that the difference of their apparent 
magnitudes is owing to their different diſtances; fo that the fa, 
of the ſecond, third, or fourth magnitude, is two, three, or four 
times as far off as one of the firſt, Theſe principles, which be 
premiſes as poſtulata, have ſo great a probability in their fayour 
that they will hardly be objected to by thoſe who are in the lea 
acquainted with the deQtrine of chances. Accordingly, let OF 
Plate III. fig. 20, be the whole diameter of the earth's annual orbit, 
and let a, b, e, be three ſtars ſituated in the ecliptic, in ſuch a manner 
that they may be ſeen all in one line O a, h c, when the earth is 
at O. Let the line O abc, be perpendicular to OE, and gray 
PE parallel to O: then, if Oa, ab, bc, are equal to each 
other, a will be a ſtar of the firſt magnitude, 6 of the { 

c of the third, Let us now ſuppoſe the angle O a E, or parallax 
of the whole orbit of the earth, to be 1” of a degree; then we 
have PE a=O aE==1": and becauſe very ſmall angles hay. 
ing the ſame ſubtenſe O E may be taken to be in the inverſ; 
ratio of the lines O a, O 6, Oc, &c. we ſhall have Os E ZT, 
Oc EY Kc. Now when the earth is removed to E, we 
ſhall have PE 2 1 and = 1 = 2 E5 
= 7: i. e. the ſtars, a, 6, will appear to „ diſtant, We 
a0 have PECS ECO SH, and PE A —- PE 
S; i. e. the ſtars a, c, will appear to be 3% diſtant when the 
earth is at E. Now ſince we have h EP, andcEP = 
therefore b EP—cEP=bEc=%" —"=5®; i. e. the 
ſtars b, c, will appear to be only removed from each other when 
the earth is at E. Whence we may deduce the following expreſ- 
lion, to denote the parallax that will become viſible in the change 
of diſtance between the two ſtars, by the removal of the earth 
from one extreme of its orbit to the other. Let P expreſs the 
total parallax of a fixed ſtar of the firſt magnitude, M the mag- 
nitude of the of the two ſtars, m the magnitude of 

ſmalleſt, and p the partial parallel to be obſerved by the change 


in the diſtance of a double tar; then will p N, 


M 


and p, being found by obſervation, will give us P =— 


— M 
E. G. Suppoſe a ſtar of the firſt magaitude ſhould have a ſmall 
ſtar of the twelfth magnitude near it; then will the partial paral- 


P 
lax we are to enpekt to fee be or 4x. of the total pa- 


rallax of a fixed ſtar of the firſt magnitude; and if we ſhould, by 
obſervation, find a partial parallax between two ſuch ſtars to 
amount tod“, we ſhall have the total parallax P 112 


==1".0909. If the ſtars are of the third and twenty fourth mag- 
nitude, the partial parallax will be == P; and if, by 


3 2 

obſervation, 5 is found to be a tenth of a ſecond, the whole pa 
. 5; ©, gy” 

rallax will come out a 0 3428. 

Farther, ſuppoſe the ſtars being till in the ecliptic, to appear 
in one line, the earth is in any other part of its orbit between 
O and E; then will the parallax ſtill be expreſſed by the ſame al- 
gebraic formula, and one of the maxima will ſtill lie at O, the 
other at E; but the whole effect will be divided into two parts, 


which will be in _—_— to cach other as radius — fine to ra- 
: ſtars diſtance from the neareſt conjunction ot 
oppoſition. 


the ſtars are any where out of the ecliptic, ſituated ſoas 
to appear in one line O @ be, perpendicular to O E, the maxi- 


mum of parallax will fill be expreſſed by e P; but there will 


ariſe another additional parallax in the conjunRion and oppoſition, 
which will be to that which is found 9o# before or after the ſun, 
as the fine (5) of the latitude of the ſtars ſeen at O is to the radius 
R); and the effect of this parallax will be divided into two parts; 

of it lying on one fide of the large ſtar, the other half on the 
other fide of it. This latter „ moreover,” will be com- 
pounded with the former, ſo that the diſtance of the ſtars in the 
onjunAion and oppoſition will then be repreſented by the 1 * 


c 
of a parallelogram, whereof the two ſemiparallaxes are the 
« general expentien for which will do V Ip at 


for the ſtars 1 deſcride two ellipſes in the heavens, 
whoſe tranſyerſs ax vl 6 och the i he ro of Mt 


c=0eE;, 


== - © -3 -, I” 


= 2 


us 
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Aa 


and A 2, Bb, Cc, D d, will be the cotemporary 
(fe. 21) Now, if b Q be — parallel to A C, and the 
ram 5% B Q be completed, we ſhall have 0 2 4 
A—4ca=+ CSS p, or ſemiparallax to g0* before or 
the ſun, and B & may be reſolved into, or is compounded of 
and 5%; but % = BD — 4 b4= the ſemiparallax in 
the wajundtion or oppolition, We alſo have R: S:: 4 Q: 
zg =t *; therefore the diſtance Bb (or D 4) = oP +28 
* 2 
and by ſubſtituting the value of p into this expreſſion, we obtain 
„rx ue above. When the ſtars are in the 
pole of the ecliptic, 5 q will become equal to b Q and Bb will 
be 7071 P == Again, let the ſtars be at ſome diſtance, 


4 g. 5" from each other, and let them both be in the ecliptic. 
This caſe is reſolvable into the firſt; for imagine the ſtar a (Ig. 22. ) 
to ſtand at x, and in that ſituation the ſtars x, ö, c, will be in one 


line, and their parallax expreſſed by w_ P. But the angle 


a E x may be taken to equal to a O x; and as the foregoing for- 
mula gives us the angles x E b, x Ec, we are to ada Ex or 5 
to x F b, and we ſhall have a E b. In general, let the diſtance 
of the ſtars be d, and let the obſerved diſtance at E be D, then 
will D = 4 p, and the whole parallax of the annual orbit will 


be expreſſed by = p. 


Suppoſe the two ſtars now to differ only in latitude, one being 
in the ecliptic, the other, e. g. 5 north, when ſeen at O. This 
caſe may alſo be reſolved by the former; for imagine the ſtars, 
b, c, (A. 23) to be elevated at right angles above the plane of 
the figure, ſo that a O b, or a Oc may make an angle of 5 
at O; then, inſtead of the lines O a bc, E a, E b, Ec, E P- 
imagine them all to be planes at right angles to the figure; and it 
will appear that the parallax of the ſtars in longitude muſt be 
the ſame as if the ſmall ſtar had been without latitude. And 
ſince the ſtars ö, c, by the motion of the earth from O to E, 
will not change their latitude, we ſhall have the following con- 
ſtruction for finding the diſtance of the ſtars, a ö, ac, at E, and 


5 


from thence the parallax P. Let the triangle a b f ( fg. 24.) re- 


preſent the ſituation of the ſtars; 4 b is the ſubtenſe of 5, the 
angle under which they are ſuppoſed to be ſeen at O. The quan- 
tity b 8 by the former theorem is found, = P, which is the 
partial parallax that would have been ſeen by the earth's moving 
from O to E, if both ſtars had been in the ecliptic ; but on ac- 
count of the difference in latitude, it will be now repreſented by 
aþ, the hypotheneuſe of the triangle a b f: therefore, in general, 
5D — X w=ÞP. 
Hence D bei ken by obſc . 3 
ence ing taken by obſervation, and 4, M n, gi 
we odtain the total parallax. * e 


putting a 6 = &, and a = D, we have 


If the ſituation of the ſtars differs in longitude as well as lati- 


tude, we may reſolve this caſe by the following method. Let the 
triangle abs (fig. 25.) repreſent the ſituation of the ſtars, ab = 4 
being their diſtance ſeen at O, ag = D, their diſtance ſeen at E. 
That the change Ig which is produced by the carth's motion 


will be truly expreſſed by 27 P may be proved as before, by 


ſuppoſing the ſtar @ to have been placed at a. Now let the angle 
of polition b a & be taken by a micrometer, or by any other method 
ſufficiently exact; then, by ſolving the triangle 4, we ſhall 
have the longitudinal and latitudinal differences à # and 6 & of 
the two ſtars. Put ag = x, la , and it will be x + bg 


= 4 q, whence D = V . a7 + y y; and 
D'—xXMmn—xMn_p 


* — M 
If neither of the ſtars ſhould be in the ecliptic, nor have the 
e longitude or latitude, the laſt theorem will ſtill ſerve to cal - 
culate the total parallax whoſe maximum will lie in E. There 
will moreover, ariſe another parallax, whoſe maximum will be 
in the oonjunction and oppoſition, which will be divided, and lie 
on different ſides of the large ſtar z but as we know the whole 
paral)ax to be exceedingly ſmall, it will not be neceſſary to inveſ- 
= every particular caſe of this kind; for by reaſon of the di- 
vi of the parallax, which renders obſervations taken at any 
other time, except where it is greateſt, very unfavourable; the for- 
mu would be of little uſe. 
SECT. VIII. 
A MORE PARTICULAR DESCRIPTION OF THE 
PLANETS, &c. | 
Mancuny is a ſmall ſtar, but emits a very bright white light; 
gh on account of his keeping always near the fun he is ſeldom 

to be ſeen, and when he does appear, his motion towards the ſun is 
ſo very (wift, that he can only be diſcerned for a ſhort time. He 
2 a little after ſun - ſet j and again a little before ſun-riſe, 

N 


hen this planet is viewed through a te he 
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equally luminous throughout his whole ſurface, He has different 
phaſes like the moon, being ſometimes horned, ſometiraes gibbous, 
and ſometimes ſhining almoſt with a round face, though not en- 
tirely full, becauſe his enlightened ſide is never turned directly 
towards us; however, at all times he appears bright and well de- 
fined, and without a ragged edge. 

The diameter of Mercury is computed at about .367 of the 
Earth's diameter, and its mean diſtance from the ſun at about 
3871 of the earth's diſtance from him; alſo at a mean rate it 
makes a revolution through its orbit, to the ſame point of the 
ecliptic, in 87 days, 23 hours, 14 minutes 34 ſeconds; the incli- 
nation of its orbit to the plane of the ecliptic, is 6* 59 20”; but 
the inclination of the axis of Mercury to the axis of the ecliptic 
is not determined. 

Its apparent diameter at a mean diſtance from the earth is 20”, 
which is about 1” leſs than it would appear if ſen from the ſun, 
the place of its deſcending node at the beginning of the preſent 
year, 1789 (according to Dr. Halley's tables) is 16˙ 1' 3o” in 


5 ; and of its aphelion 14 1' 24” F. The nodes of this planet 


move forward 50 per year, and the place of the aphelion moves 
in like manner 52” 34 per year. 
Alſo ſuppoſing the ſemi-tranſverſe diameter of its orbit to be 1, 


its eccentricity is. 20589. 
r Of Venus. 


Ve uus is the moſt beautiful ſtar in the firmament, and is known 
by the names of the morning and evening ſtar; the likewiſe keeps 
near the ſun, though ſhe recedes from him almoſt double the diſ- 
tance of 1 She is never ſeen in the eaſtern quarter of the 
heavens, when the ſun is in the weſtern ; but always ſeems to at- 


tend him in the evening, or to give notice of his approach in the 


morning. This planet alſo has the like phaſes as the moon. 

Some aſtronomers have thought that they have ſeen a ſatellite 
moving round Venus, particularly Mr. Montaigne on the 34 and 
11th of May 1761, who from the obſervations that he made, 
concluded that its ſynodic revolution was about 12 days. But 
nothing further has been diſcovered to confirm this matter: and 
it is generally thought that Mr. Montaigne was miſtaken. 

Mr. Dunn of Chelſea, and other gentlemen in obſerving the 
tranſit of Venus in A. D. 1761, ſaw a penumbra or ſmall dimi- 
nution of light, which grew darker and darker for the ſpace of 
about 5 ſeconds before the internal contact preceding the egreſs; 
and from thence Mr. Dunn concluded, that Venus is ſurrounded 
with an atmoſphere of about 50 Geographical miles high. 

The diameter of Venus is eſtimated at 1.0275 of the earth's 
diameter, and its mean diſtance from the ſun at. 72333 of the 
ear:h's diſlance from the ſun; alſo it turns round its axis in 23 
hours and 20 minutes, and makes a revolution in its orbit to the 
ſame point of the ecliptic in 224 days, 16 hours 41 minutes, 
30 ſeconds. The inclination of its axis to the axis of the ecliptic 
is about 75* and its orbit to the plane of the ecliptic 2* 23 5 

Its apparent diameter at a mean diſtance from the earth is 
1' 20”, and as viewed from the ſun at 2 mean diſtance 30% Alſo 
the eccentricity of its orbit is ,o0o69813 parts of its ſemi-tranſverſe 
axis. 

The place of its node from the equinox, at the commencement 
of the year (1789) 14* 43 52” II, and of its aphelion 7 55 15 
1 The nodes move forward 31” per year. 

Of the Earth. 

The Earth, or planet which we inhabit, is about 7940 miles in 
diameter, and at a mean rate, about 81 millions of miles diftance 
from the ſun. It performs a revolution through its orbit to the 
ſame point of the ecliptic in 365 days, 5 hours, 48 minutes, 57 
ſeconds, and revolves round its axis in 23 hours, 56 minutes, 
4 ſeconds. 

Sir Iſaac Newton, from philoſophical principles, demonſtrated 
that the figure of the Earth could not be that of a perfect ſphere, 
but that its equitorial diameter is to its diameter from pole to pole 
as 230 to 229, which has likewiſe been confirmed by experiments. 

The eccentricity of the Earth's orbit is .0168 parts of the ſemi- 
tranſverſe axis, and the inclination of its axis to the plane of its 
orbit is 23* 28. Its apparent diameter, as ſeen from the ſun, is 
about 215 and the place of its * at the commencement of 
the preſent year, (according to Dr. Halley) is * 9 8” 9, which 
moves forwards 1* 23 20 in 100 years. 

Of the Moon. a 

The Earth has one Satellite, namely, the Moon, revolving in 
an orbit at the diſtance of about 60 of the earth's ſemi-diameters. 
The diameter of the Moon to that of the earth is as .274 to 1, 

The Moon performs a revolution to the ſame point of the ecli 
tic in 27 days, 7 hours, 43 minutes, 5 ſeconds : in which time alſo 
ſhe makes a rotation round her axis, the time of her ſynodic revo- 
lution, or the mean period between New Moon and New Moon, 
is 29 days, 12 hours, 44 minutes, 3 ſeconds, the apparent diame- 
ter of the Moon at a mean diſtance from the earth, is 31 164, 
and is viewed from the ſun at a mean diſtance 6", 

The inclination of her axis to the axis of the ecliptic is about 


2* 10, and of her orbit to the ecliptic, from $* to 5* 18, the 
mean eccentricity of her orbit is .055, the 0667, and the 
leaſt 0483 parts of the ſemi-tranſverſe axis, 

43 The 
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The greateſt equation of the Moon's a | 
her node, 1* by 4 „ Her mean horigontal parallax is $7' 3% 
and the ratio « moon's parallax to her diameter, is ws 167 


to 0. 

That there are many Inequalities In the Moon's ſurface, Is al. 
lowed by all z ſome of which, It ls ſuppoſed, are deep cavities, and 
others prominences of mountains, 

Many aſtronomers have attempted to aſcertain the heights of the 
lunar mountains, but thelr concluſions have differed ſo much from 
each other, as muſt prevent any reliance on what they have done, 
The method, however, purſued by Dr. Herſchel in this buſineſs, 
is by far the moſt ſcientific and mathematical, and, allowing the 
caſe to be poſſible, It bids the faireſt to come at truth. 

* His method ſuppoſes the obſcrvations to be made when the 
Moon is not in her quadratures, and [s as follows : (ſee Plate III. 


« 26, 
ft, Lo SLM, ſays he, or , be a line drawn from the ſun to 
the mountain, touching the moon at L or h and the mountain at 
Mor . Then, to an obſerver at K or e, the lines I. M 8 
will not appear of the ſame length, though the mountains ſhoul 
be of an equal height z for I. M will be projected into e n, and /m 
into ON. But theſe are the quantities that are taken by the mi- 
erome ter when we obſerve a mountain to projet from the line of 
illumination, 

From the obſerved quantity e n, when the Moon is not in her 
qua\rature, to find L M, we have the following analogy : ; 

The triangles „ OL. r ML, are ſimilar; therefore, Lo: LO 
3.1 Lr: LM, or EA = LM : but LO is the radius of 
the Moon, and Lr or eis the obſerved diſtance of the moun- 
tain's projection; and Lo is the fine of the angle ROL==o LS; 
which we may take to be the diſtance of the ſun from the moon 
- without any material error, and which therefore we may find at 
any given time from an ephemeris. 

The teleſcope uſed in theſe obſervations was a Newtonian 
reflector, of ſix feet eight inches focal length, to which a mierome- 
ter was adapted, conſiſting of two parallel hairs, one of which 
was moveable by means of a fine ſcrew, The value of the parts 


ſhewn by the index was determined-by a trigonometrical obſer- 


vation of a known object at a known diſtance, and was verified by 
ſeveral trials. The power was always 222, excepting where ano- 
ther is 2 mentioned; and this was alſo determined by ex- 
periment, which frequently differs from theory on account of ſome 
mall errors in the data, hardly to be avoided. The moon having 
ſufficient light, an aperture of no more than four inches was made 
uſe of; and, ſays Dt. Herſchell, 1 believe, that, for diſtinctneſs 
of —_ this inſtrument is perhaps equal to any that ever was 
made.” | 
With this inſtrument he obſerved a prominence, which he calls 
a rock, ſituated near the Lacus Niger of Hevelius, and found that 
it projetted 41.56”, To reduce this into miles, put K for the 
| ſemidiameter of the moon in ſeconds, as given by the nautical 
almanack at the time of obſervation, an for. the obſerved 
quantity, alſo in ſeconds and centeſimals z then it will be in gene- 
ral, R: 1099 (the moon's ſemidiameter in miles): Q: 


—.— * De in miles. Thus it is found, that 41.56” is 46.79 


miles. The Jiſtance of the ſun from the moon at that time was, 
by the nautical almanack, about 93 574 the ſine of which to 


the radius 1 is .99$5, &c. 2 in this caſe is LM==46.85 miles. 


Then, / 46.85 +1090)' =1091 miles OM and 1091 


too gt milez=MP, the height of the mountain. 

As the moon has on its ſurface mountains and vallies, in com- 
mon with the earth, ſome modern aſtronomers have diſcovered a 
till greater ſimilarity, viz. that ſome of theſe are volcanoes, emit- 
ting fire as thoſe on earth do. 

r. Herſchell has particularly obſerved ſeveral irruptions of the 
lunar volcanoes, the laſt of which he gives an account of in the 
philoſophical tranſactions for 1 87. 

* April 19, 10h. 36' ſidereal time. I perceive (ſays he) three 
volcanoes in different places of the dark part of the new moon. Two 
of them are either already nearly extin&, or otherwiſe in a ſtate 
of going to break out; which Songs may be decided next luna- 
tion. The third ſhews an actual eruption of fire or luminous 
matter. I meaſured the diſtance of the crater from the northern 
limb of the moon, and found it 3 57.3”; its light is much brighter 
than the nucleus of the comet which M. hain diſcovered at 
Paris the 10th of this month. 

« April 20, 10h. 2“, ſidereal time. The volcano burns with 
greater violence than laſt night. Its diameter cannot be leſs than 
37 by comparing it with that of the Georgian planet: as Jupiter 

was near at hand, I turned the teleſcope to his third ſatellite, and 
eſtimated the diameter of the burning part of the volcano to be 
equal to at leaſt twice that of the ſatellite ; whence we may com- 
pute, that the ſhining or burning matter muſt be above three miles 


in diameter. It is of an irregular round figure, and v 1 
defined an the edges. The 822 


60 iy 1 18}, and of | 


towards the centre of the moon, and reſuinble large, prove 
nebulw, that are gradually much brighter In the Ry IT r. 
well.defined luminous ſpot can be diſcerned In them. "Theſe three 
ſpots are plainly to be diſtinguiſhed from the reſt of the marks 
upon the moon 4 for the reflection of the ſun's rays from the earth 
e In Its preſent tuation, ſufficiently bright, with d ten (ret reſſeclor 
to ſhew the moon's ſpots, even the darkeſt of then nor did! por 
ceive any ſimilar phenomena laſt lunation, though I then viewed 
the ſame places with the ſame |nſtrument, 

„The appearance of what I have called the actual fire, or erup. 
tlon of a volcano, exaQtly reſembled a ſmall plece of burning char. 
coal when it is covered by a very thin coat of white aſhes, which 
frequently adhere to it when it has been ſome time ignited ] and i; 
had a degree of brightneſs about as ftrong as that with which ſuch 
a coal would be ſeen to glow in faint daylight, 

« All the adjacent parts of the volcanic mountain ſeemed to by 
faintly illuminated by the irruption, and were gradually more ab. 
ſcure as they lay at u greater diſtance from the crater, "This eruption 
reſembled much that which I faw on the 4th of May, in the year 
178g, but differed conſiderably in magnitude and brightneſs ; {1 
the volcano of the year 1783, though much brighter than that 
which is now burning, was not nearly ſo large in the dimenſions 
of its eruption: the former ſeen in the teleſcope reſembled a far 
of the fourth magnitude, as it appears to the naked eye ; this, on 
the contrary, ſhews a viſible diſk of luminous matter, very different 
from the ſparkling brightneſs of ſtar-light,” 

Of Mars. 

Mans is of a red fiery colour, and always gives a much duller 
light than Venus, though ſometimes he equals her in ſize, He i 
not ſubject to the ſame limitations in his motions as Mercury or 
Venus, but appears ſometimes very near the ſun, and at other times 
at a great diſtance from him. 

Ihe diameter of Mars is to that of the earth as .5229 to 1, 
and its mean diſtance from the ſun is 152369 of ſuch parts as the 
diſtance of the earth from the ſun contain 10c000 z and the eccen. 
tricity of its orbit is 09203930 parts of the ſemidiameter, Its 
apparent diameter, as- viewed at a mean diſtance from the earth, 
in 30”, and as ſeen from the ſun 12, It makes a rotation round 
its axis in about 24 hours, 40 minutes, and performs a revolution 


year, 321 days, 22 hours, 18 minutes, 19 ſeconds ; alſo its ſynodic 
revolution, or time of returning to the ſame fixed ſtar, is 1 year, 
321 days, 23 hours, 29 minutes and 2 ſeconds, 

The inclination of the axis of Mars, with reſpect to its own 
orbit, is about 61 18”; and conſequently the vbliquity of the 
ecliptics is 28 42” ; the place of the node of the axis is in 19? 28" 
: alſo the inclination of its orbit to the ecliptic is 1* 51”; the 
place of its aphelion WP 1+ 18“, and of its node 8 21® 4”, Its 
aphelion moves forward 1* 56' 40 in 100 years, and its node 
153 20”, in 100 years, 

rom the beſt obſervations the form of Mars is that of a ſphe- 
riod, its equatorial diameter being to its polar diameter in the 
proportion of about 131 to 127 ; and there is little doubt but the 
forms of all the planets are ſpheroids, at lealt if they may be all 
ſuppoſed to revolve round their axis, as a motion of that kind cant» 
not be thought to fail of producing ſuch effects: for it was on 
this principle that Sir Iſaac Newton determined the figure of the 
earth, and the ratio of equatorial and polar diameters, which has 
ſince been confirmed by actual menſuration, 

It has been commonly related by aſtronomers, that the atmoſphere 
of this planet is poſſeſſed of ſuch ſtrong refractive powers, as to 
render the ſmall fixed ſtars near which it paſſes, inviſible. Dr. 
Smith relates an obſervation of Caffini, where a flar in the water 
of Aquarius, at the diſtance of ſix minutes from the diſk of Mars, 
became ſo faint before its occultation, that it could not be ſeen by 
the naked eye, nor with a three feet teleſcope, This would indi- 
cate an atmoſphere of very extraordinary ſize and denſity; but the 
obſervations of Dr, Herſchel ſhew, that it is of much ſmaller di- 
menſions : however, after relating what obſervations he has made, 
he concludes, that this planet is not without a conſiderable atmo- 
ſphere z for, beſides the permanent ſpots on its ſurface, he has 
often noticed occaſional — of partial bright belts, and alſo, 
once a darkiſh one in a pretty high latitude ; and theſe alterations 
can hardly be aſcribed to any other cauſe than the variable diſpoſi. 
tion of clouds and vapours 977 in the atmoſphere of the planet. 

upiter. 

UPITER often ap at a — diſtance from the ſun, and 
ſhines with a bright white light, and has the ſame general appear- 
ance with Marsy only that the belts on his ſurface are much larger, 
and more permanent; but they are not to be obſerved without an 
excellent teleſcope. Fontana and two other Italians are ſaid to be 
the firſt who diſcovered them z but Caſſini was the firſt who gave 
any tolerable account of them. 

ir number is very variable, as ſometimes only one, and at 

others no fewer than eight may be perceived. They ae generally 
lel to one another, but not always ſoz and their breadth l 
ikewiſe variable, one belt having been obſerved to — narrow, 
while another in its neighbourhood has increaſed in as if 


hy Ac Er | 


through its orbit to the ſame point of the ecliptic in one common 
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The time of thelr continuance ſe very uncertain, ſometimes te- 
maining unchanged for three months at others, new belts have 
been emed In an hour or two. In ſome of theſe belts large black 
ſpots have appeared, which moved (wiſtly over the diſk from aft 
40 welt, and returned In « ſhort time to the ſame place 4 from 
whence the rotation of this planet about [ts wxls has been deter» 
mined, , 

he time of its rotation Is about 9h, $6 min. and eit makes a 
revolution in Its orbit to the ſame polut of the ecliptic In 11 years, 

(4 days, 8 hours, 35 minutes, 4 ſecondsz and the time of its 

dende revolution is 4332 days, 12 hours, 20 min. 9 ſeconds, 
[' apparent diameter, as ſeen at a mean diſtance from the earth, 
j« 39", and a8 viewed from the ſun 7 its real diameter Is 9 146% 
of the earth's diameter. Tho denlity of this pa is to that of 
the eth as .236ag to 1. The proportion of light and heat on ity 
(urface, to that on the earth, le a+ .034g to 1, and the ratio of its 

lar and equatorial diameters arc as 12 to 13. The ececutricity 
of its orbit is 0482192 parts of its ſemi-tranverſe axis f its mean 
diſtance from the ſun $20096 of ſuch parts, as the earth's dillance 
contains 109000, 

The place of ity aphelion at the commencement of the preſent 

ar was 2 117 20 36", and of its node W 80 48 20”, Alſo, 
ſs apholion moves forwards 2“ in 100 years, and its node moves 
13% 20” in,100 years, 

The inclination of the axis of Jupiter to the ecliptic is unde- 
termined, but the inclination of his orbit to that of the ecliptic is 
29 331% It is, however, ſaid, that the plane of his equator is 
nearly coincident with that of his orbit; and if ſo, there can be 
very lite difference of ſeaſons on Jupiter's ſurface, 


Of TFupiter's Satellites. 


The moſt remarkable circumſtance attendin Jupiter, is his 
having four moons, which conſtantly revolve — im at different 
diſtances. Theſe are all ſuppoſed to move in ellipſis ; though the 
eccentricities of all of the im are too ſmall to be meaſured, except- 
ing that of the fourth ; and even this amounts to no more than 
0.007 of its mean diſtance from the primary. The orbits of theſe ſe- 
condary planets were thought by Galileo to be in the ſame plane 
with that of their primary; but Mr. Caſſini found that their orbits 
make a ſmall angle with it; and that their nodes are nearly in the 
fame plane, 

The firſt of theſe ſatellites revolves at the diſtance of 5.697 of 
Jupiter's ſemidiameters, or 1“ 51“ as meaſured by proper inſtru. 
ments z its periodicalj time is 1d. 18h 27” 34. Thenext ſatel- 
lite revolves at the diſtance of 9.017 ſemidiame'ers, or 2' 50, in 
3d. 13h. 13' 42"; the third at the diſtance of 14. 384 ſemidiameters, 
or 4 42, in 7d. 3h. 41 36"; and the fourth at the diitance of 
25 266, or 8' 16", in 16d. 16 h. 3a 09", 

When a ſatellite is in its ſuperior ſemicirele, or that half of its 
orbit which is more diſtant from the earth than Jupiter is, is 
motion appears to us direct, according to the order of the ſigns ; 
but in its inferior ſemicircle, when it is nearer to us than Jupiter, 
its motion appears retrograde; and both theſe motions ſeem 
= the nearer the ſatellites are to the centre of the primary, 

ower the more diſtant they are, and at the greateſt diſtance of all 
oy appear for a ſhort time to be ſlationary. 

"rom this account of the ſyſtem of Jupiter and his ſatellites, it 
is evident, that occultations of them mull frequently happen by 
their going behind their primary, or by coming in betwixt us 
and it, The former takes place when they proceed towards the 
middle of their upper ſemicircle; the latter, when they paſs 
through the ſame part of their inferiur ſemicircle. Occu'tations 
of the former kind happen to the firſt and ſecond ſatellite j at 
oy revolution, the third very rarely eſcapes an occultation, but 
the fourth more frequently by reaſon of its greater diſtance, It 
is ſeldom that a ſatellite can be diſcovered upon the diſk of Jupiter, 
even by the beſt teleſcopes, excepting at its firſt entrance, when 
by realon of its being more directly illuminated by the rays of the 
ſun than the planet itſelf, it appears like a Jucid ſpot upon it. 
ometime*, however, a ſatellite in paſſing over the diſk, appears 
like a dark ſpot, and is eaſily to be diſtinguiſhed, This is ſup- 
poſed to be owing to ſpots on the body of the ſecondary planets ; 
and it is remarkable, that the ſame ſatellite has been RR to 

is over the diſk at one time as a dark ſpot, and at another ſo 
uminous that it could not be ——_—_ from Jupiter himſelf, 
except at its coming on and going off. Lo account for this, we 
muſt ſay, that either the ſpots are ſubject to change ; or if they be 
permanent, like thoſe of our moon, that the ſatellites at different 
rimes turn different parts of their globes towards us. Poſſibl 
both theſe cauſes may contribute to produce the phaenomena jul 
mentioned, X 

When the ſatellites paſs through their inferior ſemicircles, the 
may caſt a ſhadow upon their primary, and thus cauſe. an eclipſe 
of the ſun to his inhabitants if there are any ; and in ſome ſitua- 
tions this ſhadow may be obſerved going before or following the 
ſatellite, On the other hand, in paſſing through their ſuperior 

circles, the ſatellite may be eclipſed in the ſame manner as 
our moon by paſſing through the ſhadow of Jupiter : and this 
is actually the caſe with the firſt, ſecond, and third of theſe bo- 


dies; but the fourth, by reaſon of the largeneſs of its orbit, paſles | 


ſometimes above or below the ſhadow, av fe the eaſe with our mon. 
TT he beginnings and endings of theſe eclipſes are eaſily ſeen by a 
teleſcope, when the earth de In a proper tuation with regard to 
ala and the ſun but when this or any other planet [y In con- 
unction with the ſun, the ſuperior brightneſs of that luminar 

renders both It and the (atellites Inviſible. From the time of it 

firlt appearing alter a — until near the oppoſition, only 
the |mmerſions of the ſateſlites Into this ſhadow, or the beginnings 
of the eclipſes, are viſible ] at the oppoſition, only the oceulta» 
tlons of the ſatellites, by going behlad or coming before their 
primary, are obſervable z and from the oppoſition to the conJune» 
tion, only the emerſions, or end of the eclipſes, are to be ſeen, 
This is exactly true in the firſt ſatellite, of which we can never 
ſeo an Immerſion with its immediately ſubſequent emerſion: an 

it is but rarely that they can be both ſeen in the ſecond f as in 
order to thelr being fo, that ſatellite muſt be near one of its limits, 
at the ſame time that the planet is near hls perihellon and qua- 
drature with the ſun, With regard to the third, when Jupiter is 
more than 46 degrees from po gr with, or oppoſition to, 
the ſun, both its Immerſions and immediately ſubſequent emer- 
ſions are viſible j as they likewiſe are in the fourth, when the diſ- 
tance of Jupiter from conjunftion or oppolition is 24 degrees 

Of Saturn, 

Saturn is alſo frequently ſeen at a great diſtance from the ſun, 
and ſhines with a pale faint light, and when viewed through a 
good teleſcope makes a more remarkable appearance than any of 
the other planets, 

Galileo firſt diſcovered his uncommon ſhape, which he thought 
to be like two ſmall globes, one on each ſide of a large one : and 
he publiſhed his — in a Latin ſentence ; the meaning of 
whi.h was, that he had ſeen him appear with three bodies z 
though, in order to keep the diſcovery a ſecret, the letters were 
tranſpoſed, Having viewed him for two years, he was ſurpriſed 
to fee him become quite round without theſe a a—_—_ and 
then after ſome time to aſſume them as before. Theſe adjoining 
| —_F were what are now called the anſæ of his ring, the true 

ape of which was firſt diſcovered by Huygens about 40 yeary 
after Galileo. From the diſcoveries made by him and other aſtro- 
nomers, it appears that this plan*t is ſurrounded by a broad thin 
ring, the edge of which reflects little or none of the ſun's light 
to us, but the planes of the ring reflect the light in the ſame man- 
ner that the planet itſelf does; and if we ſuppoſe the diameter of 
Saturn to be divided into three equal parts, the diameter of 
the ring is about ſeven of theſe parts. The ring is det«ched from 
the body of Saturn in ſuch a manner, that the diſtance between the 
innermoſt part of the ting and the body is equal tu its breadth, 
Being commonly viewed at an oblique angle, appears of an oval 
farm, and through very good teleſcopes double, as repreſented 
Plate III. Fig. 27. Both the outward and inward rim is pro- 
jected into an ellipſis, more or lefs oblong accorving to the dif- 
ferent degrees of obliquity with which it is viewed, Sometimes 
our eye is in the plane of the ring, aad then it becomes inviſible; 
either becauſe the outward edge is not fitted to reflect the ſun's 
light, or more probably becaule it is too thin to be ſeen at ſuch a 
diſtance, As the plane of this ring keeps always parallel to 
itſelf, that is, its ſityation in one part of the orbit is always 
parallel to that in any other part, it diſappears twice in every 
revolution of the planet, that is, about once in 15 years z and 
he ſometimes appears quite round for nine months together. 
At other times, the diſtance betwixt the body of the planet and 
the ring is very percept ble. 

When Saturn appears round, if our eye be in the plane of the 
ring, it will appear as a dark line acroſs the middle of the planet's 
dilk ; and if our eye be elevated above the plane of the ring, a 
ſhadowy belt will be viſible, cauſed by the ſhadow of the ring, as 
well as by the interpolition of part of it betwixt the cye and the 
planet, When it appears double, the ring next the body of the 
planet appears brighteſt, He has alſo two delts, diſcovered with 
very long teleſcopes, which appear parallel to that formed by the 
edge of the ring abovementioned; but theſe are rectilinear when 
the ring appears elliptic, and ſeem to be 1 In 1683, 
however, Dom, Caſſini and Fatio perceived a bright ſtreak upon 
Saturn, which was not permanent like the dark belts, but was vi- 
fible one day, and diſ«ppeared the next, when another came into 
view near the edge of his diſk. This induccd Caſſini to ſuppoſe, 
that Saturn might have a rotation round his axis; but the diflance 
of this planet is ſo great, that we can ſcarce hope to determine his 
revolution ſo accurately as that of the others. 

The aftronomer-royal, Dr. Maſkelyne, informs us, the phceno- 
mena of diſappearance and re-appearance may be ex to take 
place as follows : 

« May ad, 1789, Saturn's ring will diſappear ; the earth being 
about to 2 from its northern ſide, which is enlightened, to its 
ſouthern fide, which is obſcure. 

« Augult 27th, the earth having repaſſed to the northern or en- 
lightened fide, the ring will re-appear, : 

October 8th, the ring wil par ru its plane being near 

fling through the ſun, when it will change its enlightened ſide 
— northern to the ſouthern one —— the dark ſide 
will be then turned to the earth, 


« January 


| 
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« January 3oth, 1790, the earth having paſſed from the northern 
or dark fide of the ring, to the ſouthern or enlightened one, the 
ing will become viſible, to continue ſo until the year 1803. | 

he diameter of Saturn is to the earth's diameter as 7.2661 
to 13 and its mean diſtance from the ſun 954006 of ſuch parts 
as the earth's diſtance contains 100000: alſo the eccentricity of its 
orbit is .05700322 parts of the ſemi-tranſverſe axis. 

Its apparent diameter, as ſeen at a mean diſtance from the catth, 
is 16”, which is much about the ſame as when ſeen at a mean 
diſtance from the ſun. The time of its rotation round its axis is 
undetermined. But its periodical revolution to the ſame point of 
the ecliptic is 10750 days, 13 hours, 14 minutes, 42 ſeconds; and 
its ſynodic revolution 10) 59 days, 6 hours, 36 minutes. 

he inclination of its orbit to the ecliptic is 29 33/4; but the 
inclination of its axis to the ecliptic is not determined. The pro- 

rtion of its light and heat to that of the earth is as .010987 to 1. 
The place of Saturn's aphelion at the commencement of the preſent 

was VF oe 31“ and of its node 95 21 31' 48”, "The aphe- 
ion moves forward 20 13' 20” in 100 years, and the node o“ 300 


in the ſame, 
The Satellites of Saturn. 


SATURN isftill better attended than Jupiter; having, beſides the 
ring before mentioned, no fewer than five moons continually circu- 
lating round him. The firſt at the diſtance of 2.097 ſemidiameters 
of his ring, and 4-893 of the planet itſelf, performs its revolution 
in 1d. 21 b. 18 22"; the ſecond at 2.686 ſemidiameters of the 
ring, and 6.268 of Saturn, revolves in 2 days, 17 hours, 41' 
22”; the third, at the diſtance of 8.754 ſemidiameters of Sa- 
turn, and 3.752 of the ring, in 4 days, 12 hours, 25 12”; the 
fourth, called the Huygenian Satellite, at 8.698 ſemidiameters 
of the ring, and 20.295 of Saturn, revolves in 15 d. 22 h. 4 12"; 
while the fifth, — at the vaſt diſtance of 59.1 54 ſemidiameters 
of Saturn, or 25.348 of his ring, does not perform his revolution 
in leſs than 79 d. 7 h. 47* The orbits of all theſe Satellites ex- 
cept the fifth, are nearly in the ſame plane, which makes an angle 
with the plane of Saturn's orbit of about 31“; and by reaſon of 
their being inclined at ſuch large angles, they cannot paſs either 
acroſs their primary or behind it with reſpect to the earth, except 
when very near their nodes; ſo that eclipſes of them happen much 
more ſeldom than of the ſatellites of Jupiter, 


The New Planet, or Georgium Sidus, 

The New Planet, called Georgium Sidus, was firſt obſerved 
by Dr. Herſchel on the 13th of March 1781, near the foot of 
Caſtor, and his attention was drawn by its ſteady light. On apply- 
ing an high magnifying power to his teleſcope, it appeared mani- 
feſtly to increaſe in diameter; and two days after, he obſerved that 
its place was changed. From theſe circumſtances he concluded, 
that it was a comet, and ſent an account of it as ſuch to the 
aſtronomer royal, which very ſoon ſpread all over Europe. It was 
not long however, before it was known, eſpecially by the Engliſh 
aſtronomers to be a planet. The circumſtances which led to this 
diſcovery were, its vicinity to the ecliptic, the direction of its mo- 
tion, and its being nearly ſtationary at the time, in ſuch a manner 
as correſponds with the like appearances of the other planets. 
The French aſtronomers, however, ſtill imagine it to be a comet, 
althoygh it had not that faint train of light which uſually accom- 
panies theſe bodies, nor would its ſucceſſive appearances correſ- 
ſpond with ſuch an hypotheſis : ſo that they were at laſt obliged to 
own that it went round the ſun in an orbit nearly circular. Its 


motion was firſt computed on this principle by Mr. Lexel profeſſor. 


of aſtronomy at St. Peterſburg ; who ſhowed that a circular orbit, 
whoſe radius is about 19 times the diſtance of the earth from the 
ſun, would agree very well with all the obſervations which had 
been made during the year 1781. On the 1ſt of December that 

it was in oppoſition with the ſun ; whence one of its ſtations 
was certainly determined. 

Before the end of the year 1782, it was found that the angular 
motion of the planet was increaſing ; which ſhowed, that it was 
not moving in a circle, but in an eccentric orbit, and was ap- 
proaching towards the ſun. Aſtronomers, therefore, began to 
inveſtigate the inequality of this angular heliocentric motion, in 
order to diſcover the form and poſition of the ellipſis deſcribed. 
This was a very difficult taſk, as the ſmall inequality of motion 
ſthewed that the orbit was nearly circular, and the arch already de- 
ſcribed was no more than one-fiftieth of the whole circumference. 

From the obſervations made on this planet in the year 1781, 
M. De La Lande, calculated its courſe for 1782, and found its 
diftance from the ſun, to be nineteen times greater than that of the 
earth, agreeable to the computation of Mr. Lexel. He alſo de- 
termined its magnitude to be about eighty-nine times greater than 
the earth, or its diameter to that of the eatth to be as 4.454 to 1; 
and that it revolves round the ſun in an orbit, which is nearly cir- 
cular, in about $2 years. 

The inclination of its orbit is 43 35 and ſts apparent diameter 
only about 4"; ſo that it can ſeldom be plainly ſeen by the naked 
eye, but may eaſily be diſcovered in a clear night when above the 
horizon, by a teleſcope, its ſituation with reſpect to the fixed 
ſtars being previouſly known. 


At the commencement of the preſent year, its heliocentrie lon- 


matter of conjecture, but Dr. 


gitude was N 21%, and its heliocentric latitude about 36,, alſo ite 
entric longitude was 88 4, and its ntric latitude 37 
The annual motion of its heliocentric longitude is about 438 
The light of this planet is of a bluiſh white colour, and its bl. 
liancy between that of the Moon and Venus, 
Whether it was attended by any ſatellites, was at firſt only a 
erſchel has ſince diſcovered two: 
and from the remote ſituation of the planet, it is probable thers 
are ſeveral others. He has not ſeen them long enough to aſcertain 
their periodical times with great accuracy, but is led to ſuppole 
that the firſt performs its revolution in about 82 days, and the other 
134 days nearly. | 
As a mark of reſpect to his preſent —_— and to convey to 
poſterity an idea of the time and place of Diſcovery, Dr. Herqchel 
has diſtinguiſhed this planet by the name of Georgium Sidus, 
His Majeſty has ſince taken Dr, Herſchel under his patronage 
and granted him an annual falary, " 


Of the Sun, 


The Sun, about which all the planets and comets move, though 
to human eyes ſo extremely bright and ſplendid, is yet frequenly 


| obſerved, even through a teleſcope of but very ſmall powers, to 


have dark ſpots on his ſurface, 

There is great variety in the magnitude of the ſolar ſpots ; the 
difference is chiefly in ſuperficial extent of length and breadth ; 
their depth or thickneſs is very ſmall; ſome have been ſo large 1. 
by computation, to be capable of covering the continents of Aſia 
and Africa; nay, the whole ſurface of the earth, or even five 
times the ſurface. | | 

The diameter of a ſpot, when near the middle of the diſk, is 
meaſured by comparing the time it takes in paſſing over a cioſs hair 
in a teleſcope, with the time wherein the whole diſk of the (un 
paſſes over the ſame hair; it may alſo be meaſured by the micro. 
meter; and by either of theſe methods we may judge how many 
times the diameter of the ſpot is contained in the diameter of the 
ſun, Spots are ſubjett to increaſe and diminution of magnitude, 
and ſeldoin continue in the ſame ſtate. They are of various ſhapes; 
moſt of them having a deep black nucleus ſurrounded by a duſky 
cloud, whereof the inner parts near the black are a little brighter 
than the outſkirts. They change their ſhapes ſomething in the 
manner that our clouds do; though not often ſo ſuddenly : thus, 
what is of a certain figure to-day, ſhall to-morrow, or pechaps in 
a few hours, be of a different one; what is now but one ſpot, ſhall 
in a little time be broken into two or three; and ſometimes two or 
three ſpots ſhall coaleſce, and be united in one. 

Dr, Long, many years ſince, while he was viewing the image 
of the Sun through a teleſcope caſt upon white paper, ſaw one 
roundiſh ſpot, by eſtimation not much leſs than the diameter of 
our earth, break into two, which receded from one another witi 
prodigious velocity. 

From theſe Phœnomena it is evident, that the ſpots are not endow- 
ed with any permanency, nor are they at all regular in their ſhape, 
magnitude, number, or in the time of their appearance or conti- 
nuance, Hevelius obſerved one that aroſe and vaniſhed in 16 or 
17 hours; nor has any been obſerved to continue longer than 70 
days, which was the duration of one in the year 1676 : thoſe (pots 
that are formed gradually, are gradually diſſolved; while thoſe that 
ariſe ſuddenly, are for the moſt part ſuddenly diſſolved, When a 
ſpot diſappears, that part where it was generally, becomes brighter 
than the reſt of the ſun, and continues ſo for ſeveral days; on the 
other hand, thoſe bright parts (called faculæ, as the others ate 
called maculz) ſometimes turn to ſpots. 

The folar ſpots appear to have a motion which carries them 
acroſs the ſun's diſk, Every ſpot, if it continues long enough 
without being diſſolved, appears to enter the ſun's diſk on the ealt 
fide, to go from thence with a velocity continually increaſing, till 
it has gone half its way; and then to move ſlower and flower, till 
it goes off at the weſt fide, after which it diſappears for about the 
ſame ſpace of time that it ſpent in croſſing the diſk, and then enters 
upon the eaſt fide again, nearly in the ſame place, and croſſes it in 
the ſame tract, and with the ſame unequal motion as before. 

This apparent inequality in the motion of the ſpots, is purely 
optical, and is in ſuch proportion as demonſtrates them to be car- 
ried round equally, or in a circle, the plane of which continued, 
paſſes through or near the eye of a ſpectator upon the earth. 

The ſpots are by no means confined to one part of the ſun's 
diſk ; though we have not heard of any being obſerved about his 
polar regions: and though their direttion is from eaſt to welt, 

the paths they deſcribe in their courſe over the diſk are exceed- 
ingly different; ſometimes being ſtrait lines, ſometimes curves, 
ſometimes deſcending from the northern to the ſouthern parts of the 
diſk, ſometimes aſcending from the ſouthern to the northern. 

By obſervations on the ſpots, the ſun is found to move round 
its axis once in about 254 days. 

apparent ſemidiameter of the ſun at a mean diſtance from 
the earth is 32' 12”, and his real diameter is to that of the earth 
as 91.7431 to 1. The inclination of its axis to the axis of the 
ecliptic is 71. And the denſity of the ſun to that of the earth 
is a8 1 to 4. Alſo the proportion of light and heat on the ſurface 
of the ſun to that on the earth is as 45025 to, 1, THE 
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ASTRONOMY. 


The fixed Starr, 


The fixed ſtars, as was obſerved in Section II. do not belong 
to this Syſtem, but are probably diſpoſed gs ſo many ſuns to other 
ſyſtems. It is certain, that they are not opake bodies as are the 
planets, but ſhine by their own native luſtre. 

Among the fixed ſtars great changes have often been obſerved. 
Stars of a ſuperior magnitude have by degrees become leſs and 
leſs, ſo as hardly to be perceptible; and ſome have even vaniſhed, 
and have never been ſeen more ; while others of an inferior lize 
have gradually increaſed till they appeared as large as thoſe of the 
2d or 3d ma nitude, when they have again decreaſed and after- 
wards — again, and ſo on in regular order. 

Theſe phænomena of the ſtars may ariſe from each Syſtem's 
revolving round its centre of gravity, which Sir Iſaac Newton 
has demonſtrated muſt be the caſe when one body gravitates round 
another; for by this means they will at different periods be at 
different diſtances from us, and ſo appear under unequal magni- 
tudes. However, it muſt be confeſſed, that unleſs the orbits they 
deſcribed in this way were very conſiderable, it would not mate- 
rially alter their appearance ; for we find their diſtance is fo im- 
menſe, that when they are obſerved from oppoſite = of the 
earth's orbit it produces no ſenſible change. It is probable, there- 
fore, that ſome of theſe phænomena may be effected by dark ſpots 
ariſing on their ſurface, ſimilar to thoſe on the ſun, which for a 
time eclipſe their brightneſs, and ſo cauſe them to appear of an 
inferior magnitude till the ſpots by degrees vaniſh, when they ap- 
pear again of full ſize, 

In order to keep a proper account of the ſtars, Aſtronomers 
ſuppoſe the heavens to be divided into what they call conſtellations, 
each containing a certa.n number of ſtars, of different magnitudes, 
The conſtellations are 80 in number, viz. 12 in the zodiac, 36 in 
the northern hemiſphere, and 32 in the ſouthern hemiſphere. The 
lars — each conſtellation are for the eaſe of being remem- 
bered, ſuppoſed to form the outlines of ſome animal or figure, and 
accordingly in the maps of the ſtars we ſee the conſtellations thus 
repreſenteo, 2 the ſtars in moſt of them form very imperfect 
out-lines of the figures aſcribed to them. 

The names of the conſtellations and the number of ſtars of 
tach magnitude, are as follow: 


Nertbern Conſlullations, 


Names. Names. 8 Magnitudes. 
5 5 
1 2 23/4/5/0 
Lit. Bear 2 Camelop. 23] of of of 5] 7 
Gr, Bear Serpent 50 of 1| 7| &| 5131 
Dragon J. Serpentar.] 67] of 1] 602171 
Cepheus Sob. Shield 6 of c| of 2] 3 3 
Greyho, Eagle 29] 1 © 5] 1 4 
Bootes JAntinous 34 of of 5| 2| 7120 
M. Mænal Dolphin | 18] o| of Ef c| 2110 
Ber, Hair 10Colt 12] of c| of 4| 1 / 
Chs Heart ol Arrow 13 of of of 4} 1 
N. Crown 1]|Androm, ol 3] 2j1c|t6|35 
Hercules 12]t 2/28|40||Perſeus | 67] 1] 1] 501436 
Cerberus of 3] 1] 5||Pegaſus | 81 of 3] 4] 9111154 
Harp 19|Auriga | 46] 1| 1] 1 9 9/25 
Swan 3% Lynx $5] © ©| 1] val 1 
Fox 121|Lit, Lion | 00 ©! c| 1] 5 
Gooſe Ir. Tri. | 10 of ©| c| 3] 1 6 
Lizard 4\|Lit. Tri. i o c| | of | 5 
Caſſiopeia Muſca 6| of o| 1] 2] 2] 1 
Seuthern Conſtellations, 
amis ; Magnitudes, Magnitudes, 
Viale | Be 1 
IEEE 49992 
Phoenix 14] of 1 4 1] 2|9| © 
on gooſe 0 | 44499 1 
ol 4 4 4 
M 1 60 8 t 
11 2] 6 4/0 
eee: ; 
ay] 1 5] 4] 410 
of 012/99 
ol © 4 ö 4 
of © 4] 6| a 
: 0 1 
9 © 1 
ien 


CONSTELLATIONS IN THE ZODIAC 


Names. : Magnitudes, | Names, : Magnitudes: 
* 17 1 Z [1173137570 
Aties 46] 0 1] 1| 3] 5360 Libra 33 of 2] 1 8 3119 
Taurus 109] i 3 24170 Scorpio | 44] 1 3 6.14 5115 
Gemini | 94] 1] 4 4 75 Sagittari. | 480 of 1] 5| 9722 
Cancer | 75] ©| ©| of 6| 8(61Capricor. | 58| of 0 2| 5 9/42 
Leo 91 2 61131 1057 Aquarius QJ} © X 4 7118 54 
Virgo 93] 1 © 504702455 Piſces [rio ee 7128/74 


— — 


The above Tables ſhew the number of what is uſually called 
the Conſtellation Stars; but, excluſive of thole, there are a variety 
of others diſcoverable by teleſcopes. | 

Dr. Herſchel, with his improved teleſcope, has diſcovered ſe- 
veral thouſands of Stars which were not obſerved before; ſo that 
his Catalogue of Stars extends to three or ſour times the number 
contained in that given by Mr. Flamſtead. 
here is a ſort of Stars named Nebulous Stars, from their ap- 
pearing like a bright cloud. They are not to be diſtingui . hed by 
the naked eye, and when viewed through a tele ſcope, appear as a 
cluſter of very ſmall! Stars. And, indeed, to whatevcr part of the 
Heavens a good teleſcope is directed, a numb.r of Sars will ap- 
pear which are not diſcoverable by the eye alone. 

Hence, though it is almoſt demonſtrable that the number of Stars 
is not infinite, yet it may be reaſonably infer!+d that there are 
thouſands, mags millions, which cannot be diſcov»red, even by 
means of the bel teleſcopes whatever; and hence is demonſtrable 
the infinite wiſdom, omnipotence, and omnipreſence of the Creator 
of the Univerſe, 


The follmwing Table of Stars has been carefully adjuſted with re- 
ſpeat to their Ri ht Aſcenfions, Declinations, &c. to the pref.nt Tim, 
which renders * Table 4 valuable Acquiſition to theſe who enter 
into the practical Part of Aftronomy ; as it will be found nat only 
an accurate Account A thoſe particular Stars therein mentioned, but 
will alſo be of uſe to determine the Latitudes ef Places on this Globe, 
2 means of the obſerved Altitudes theſe Stars taken at particular 

mes. 


A TABLE of the Rionr Asctnsons, Dectiva TIONS, 
LoxciTupts, LATITUDES, and MAaGcNntTuDEs, of Twenty- 
one of the principal FIX RD STARS, accurately rectified to the 
Commencement of the Year, 1789. 


Names. Right Aſcen.| Declination. | Longitude. Latitude, 5 
© + @ 16 Ss 6 Ty 
y Pegaſi | © 35 55/14 10 36 NV © 13 3/12 33 35 N. 
4 Arietis | 28 49 40/22 27 3 NI 4 42 47] 9 57 3oN{4 
« Ceti 42 49 6 3 15 11 N 6 22 23112 36 16 J 
Aldebaran| 65 57 28/116 4 21N[[[ 6 50 30] 5 29 286); 
Capella | 75 16 54/45 45 35N| 18 54 38 51 46N|; 
ige 76 0 8 27 27 J 13 52 5331 9 10 $I 
8 Tauri 78 14 32/28 24 51N| 19 37 46 $ 2t 59N|, 
aOrionis $6 4 7 2t 10N| 25 48 32116 3 31 8. 
Sirius 98 58 76 25 36 8811 10 53/39 32 55 $| 
Caſtor 110 16 $2/32 20 NI 17 18 1 Na 
Procyon 12 4 11] 5 45 49N 1 
Pollux [tt13 © 16/8 3a 4N in 
Regulus 149 17 2/1 $9 32N £ 
SpicaVirg.|1g8 3t 35|to 3 14 $ t 
ArQurus 211 31 20/20 18 14 N Nit 
Antares id 7 34125 5 TH 7 Sir 
e Sagittarii [292 32 43 3+ 27 $2 $ 805 
«Aquille 295 7 318 19 gN 9 Nit 
a Capricor 301 35 7/13 1t 11 8 0 54 46 5 16 N; 
Fomalhaut 317 29 30030 44 4 N © 53 ht © af 807 
aPegaſi [343 34 2114 4 23N| 20 KI. 24 N 
SECT, IX. 


THER ASTRONOMY OF THE SPHERE, 


AtTHOvaN the celeſtial bodies are placed at different diſtatces 


from the earth, as has been before ſhewn ; yet, an obſerver, living 


upon the earth, Is not naturally ſenſible thereof, but imagines them 
all to be ſituate in one concave ſurface, of which the earth is the 


centre, 

Likewiſe, though in reality the eauſe of day and night is the ro- 
tation of the earth round lis own axis; and of the ſeaſons, Its mo- 
tion through its own orbit (or —_ a year; yet, to a 15 
Sg e by the motion of the 

hn, Of Reavens. 

And as in moſt Aſtronomical Problems, It ts the apparent or 
relative motions only that we bays to determine; therefore, oe 

4 


j 


four firſt paints of the figns F. , ®, 


_ ecliptic, and is called north or ſout 


ASTRONOMY. 


the eaſe of imagination, and ſince it amounts to one and the ſame 
thing whether way theſe appearances are effected. Aſtronomers 
chule to ſuppoſe all celeſtial objects placed in one concave ſphere, 
as above; and to aſcribe to them all the motions which they ſeem 
to have, while the earth is conſidered as being at reſt. 


Definitions, 


I. The Aſtronomy of the ſphere is the method of finding (from 
pt r data) the meaſure of certain ares and angles, ſormed on the 
r 


aces of the celeltial and tetreſtrial ſpheres by the apparent o- 


tions of the bodies which are ſeen in the heavens. 
II. The ſurfaces of thoſe ſpheres are ſuppoſed to be concentric 


td the centre of the earth, and to have correſpondent circles de- 


ſcribed on both ſpheres, 
II. GAT Cinctss, are ſuch as divide either ſphere into 
two equal parts, | 

IV. Loss EA Crnct ns, are thoſe which divide either ſphere 
into * 2 parts. 

V. The Potts of A Ctictt, are thoſe points on the ſphere 
that are equally diſtant frum that circle, 

VI. An Axle Is a right line ſuppoſed to connec the poles, 

VII. The Cre TIA Axts, is that right line about which 
the heavens ſeem tv revolve, 

VIII. The North and South poles of the world, are thoſe two 
points Where the aus cuts the celeſtial ſphere, 

IX, The gag ny in the celeſtial y or EquaTron, on 
the terreſtrial ſphere, is that great ci/rele which ds equally diſtant 
from the poles of the world, 

X. Mista, or Hook metres of Cincates of Riaur 
Axcansion, or Cie te of  TararSTRIAL LonairUDE," 
are great elreles perpendicular to the equator, and paſling through 
the poles of the world, 

I, The Eeliptie is a great cirele inclined to the equator in 


an angle of „ and cutting it in two points diamerricolly 


oppoſite, This circle is ſuppoſed to be divided into 12 qual 
parts, called b beginning from one of its interſection with 
the equator g allo each ig is ſuppoſed tu be divided into 30 equal 
parts, called degrees z each degree; into 60 minutes each minute 
into 66 ſeconds, Ke. end in general every great e role Is divided 
into 460 defreesy and each degres intu bo minute ©, ce. 

The names and characters of the ſigns of the ecliptic, ate 
as undet. 


Arles, Taurus, QOeminiz Cancer,; Leo; Viggo, 


FT" 8 i 577 Y Wy i 
Libra, Seorpie, Bagittarins, Capricornus, Aquarius, Pf vs. 


im Mi I vj 3 


The former (ix being an the north fide of the equinatial, are 
ealled nuvthern sans and the latter fix, being on the ouch (ide 
thereaf, are named faulhern ſigus, | 

The Cpt Pons of THE Ectirvie, are the 


{ thoſe of F and && 
are called Kqyinoctial POI Ts and thoſe of £3 and Vo aro 
called SoLwvtiiian Points, 

When the motlon in the ecliptic is according to the order of 
ſigns, as from F to 4 and from g tu II, &, it is (aid io be 
forward, or in conſequentia i but when the motion is the contrary 
way, as from g to F. from Y to e, &c, then it is ſaid to be 
backward, or in antecedentia. 

Alfo when two planets, &c. are referred to the ſame point of 
the ecliptic, — are ſaid to be in conjuntliom, When they are 
referred to oppoſite points, they are ſaid to be in oppoſition, If 
they are 3 ſigns diſtant, they are in quartile ape 3 If 4 figns 
diſtant, in a trine pe“ If 2 ſigns apart, in a ſextile aſpect, The 
characters uſed by Aflronomers tor denoting theſe aſpects, are the 
following G, conjunction; &, oppoſition: Ii, quartile ; 
Ly trine and q, ſextile, | 

he point of the ecliptic, which is riſing at any place, is called 
the horoſcope : the 1 point of it is named the v de- 
tree. The point in the meridian, is the medium coli, or culml- 
—____ the oppoſite point, the imum deli. 


+ The Eqyinoctial Coton is a meridian, paſſing 


vom the equinoctial points, 
XIV, TheSotsritTiAL Cor unn is a meridian, paſſing through 
the 1 — | | 
B. Ihe colures cut one another at right angles poles 
eyes), r at right angles in the poles 
XV, Ciretes or CatesrTIAL Loxortubs, are great cir. 


cles rpendicular to the ecliptic, 
e 


The LATiTUDRE of ANY Potur in the heavens, is an 
arc of a circle of longitude „ — point and the 
atitude, accordi 

is on the north or ſouth ſide of the ecliptic. ik i; 

XVII. PatAtLELs of CaiesrTIAL Latttube, ate ſmall 
circles pete to the ecliptic, 

XVIII. The Lovortube or Any Pot in the heavens, is 

an arc ofthe ecliptic intercepted between the firlt point of Aries, 


and a cirele of longitude palling through that point. 


— 


XIX. The Rionr Ascenston'or Any PorxT of the 
celeſtial ſphere, is an arc of the equator contained between the 
firſt point of Aries, and a meridian paſſing through that poi; 0 
it is tne angle formed by the equinoctial colure, and the merid 
paſſing over that point. 

XX. The DectinaTioON or ANY PoINT is an arc of the 
meridian, contained between that point aud the equinoQial, 17 
the point is on the north-ſide of the equinoRtial, it is called north 
declination 3 but, if it is on the ſouth-ſide thereof, it is called 
ſouth declination. 

XXI. Tus Ontiquiry or run Ectiyrtc is the angles 
made by the interſection of the equator and ecliptic, and is mes. 
ſured by the ſun's greateſt declination, whichy according to modern 
obſervations is about 23* : 280 

XXII. PAtALtEtts of DECLINATION are ſinall circles, pn. 
rallel to the equinoRial, 

The Taortc or CANent is u parallel of declination in the 
northern hemiſphere, diſtant 24* : 48 from the equinoctial j any 
the TRoFtc of CAPRICORN is a parallel of declination in th, 
ſonthern hemiſphere, and at the like diſtance from the equinuttiy, 
Alſo the AKTte PotAR Ciel ls a parallel of declination at 
24 16 diſtance from the North Pole 4 and the Antartic h 
Circle is a parallel of declination, as far diflant om the deut 


pole, | 

XXIII. The Zanith is that point of the heavens direlly 
over 4 place, | 

XXIV. The NAI ls that polnt of the ſphere, which de dl. 
rectly under a place, 

XXV. The Horizon de that great elrele of the ſphere, which 
Is equally diſtant from the Zenith and Nadir of any place, al 
(vides the 1 into the upper and lower hemiſpheres, 

XXVI. The Rising of a celeſtial abjett; Is when its centre 
appears In the moſt diſtant part of the horizon, 


dilappears in the weltern quarters of the horizon, 

XXVII. AziMbUThs, of Viartcat Cikctts, are rroat 
an perpendicular to the horizon, paſſing through the Zenit 
an Tait h 

XXIX. The Phinin Ver ricat, is that vertical circle which 
paſſas through the eaſt and well poſnts bf the horizon, an! is at 
tight angles i the Aiden of thi Place, Which is 4 vertical £114 
Ne page through the north vid fouth points &f the lint ion, 

NAN The AZIMUTH of atiy telettial ohſekt, is an ahgle af 
the nith Formed by the weridian of any place, and 4 vert 
elfcle paſſing through thet _ when it Is above the enen 
Wertes meaſured by the are of the hutiaun Intereepted between 
(hiſs vertical cireles | 

XXX. The AMPLETUBE Of ANY Pot In the lege 
e 441 16 of the horizon contained between that polnt at bis vis: 
of (biting, and the interfection of the merbilian of the ploce with 

the horigun o, It ls the angle at the zenith eine He het ern the 
ww Wan of a place and a veitical elrels; paſting thruvngh the privi 
Ml KIA or ſetiing, 

XXXII. The Aprons of Any Pots in the heavens, (» 

| ne of a vertical eirele, intercepted between that poli and (hs 
Orton, . 

XXXIII. The Zinith Divwanci of any obj{ et, [s on ate 
of a vertical circle contained between that point and the yon th, 

F 14, The altitude and zenith diſtance are complement: vt vac 
another. 

XXXIV. The Mxribian AI rtrupz, or Marini av 71s 
NITH DisTANCH, is the altitude, or zenith dillunce, WRA tic 0+ 
ject is on the meridian of a place, 

XXXV. The CuiMinaTino of any celeſtial object is the 
time it tranſits, or comes to the meridian, 

XXXVI. ALMINCANTHERS, or PARALLELS of ALTITUDE 
are (11411 circles parallel to the horizon, 

XXXVII. A PARALLEL Sr, is that poſition cf tho 
ſphere wherein the circles apparently deſcribed by the diurnal to- 
Book are parallel to the horizon z which can happen on!y at the 

Ges. 

XXXVIII. ARiour Sr umme, le that when the diurn (| ma- 
tions aro at right angles to the horizon, This is the calc witl 
all places on the equator, | 

XXIX. An Oniique SPh4rRy, has all the diurnal motions 
oblique to the horizon, nd thus the motiong appear to all pai's 
of the earth, except under the poles, and on the equator, 

XL. Diuxvat Axcs, are thoſe parts of the parallels of de- 
clination of celeſtial objects, apparently deſcribed between the 
times of the riſing and ſetting of thoſe objeAs, 

XLI. NoctuRnaAL ARcs, are the parts of thoſe parallels ap- 
1 deſcribed from the time of ſetting to the time of riſing. 

N. B. SgMt-DiURnAL AND SEMt-NOCTURNAL ARCS, te 
the parts of the parallels between the meridian and their interſecti- 1 
with the horizon, The correſponding part of the equator anſwer- 
ing to the ſemi-diurnal arc, gives the time between noon and the 
riling of ſetting ; and the equatorial part anſwering to the let. 
nocturnal are, ſhews the time bet ween midnight and the time ©! 

riſing or ſetting. 


LII. The OWT Actnaton of any point In we heaven 


XXVII. The Serre of a ccleftial body, Is when its contre 


ASTRONOMY. 


:. the degree of the equator, which riſes with that point in an 


ebique ore. / At 
XLIIL, The Ontioys Dascenston of any point- in the 
heavens is the degree of the equator, which ſets with that point 
in an oblique ſphere. , 

XLIV. The Ascavstonal DiFFERENCE belonging to an 
celeſtial object, is the difference between its right oblique of 
cen/tons. In the ſun, it is the time that he riſes or ſets before or 
altar the hour of ſix. ; 

XLV. The Larrrvpt of any place on the earth, is an arc 
of a terreſtrial meridian contain tween that place and the 
equator 3 being called North or South latitude, according as it is 
vn the North or South fide of the equator, 

XLVI The Loxerrupt of any place on the earth, is an 
arc of the equator contained between the meridian of that place 
and the meridian which is choſen for the firit, whete the reckun- 
ing of longitude beping, 

Or, it is the angle at the pole formed by the firſt meridian, and 
that of the given place, The Engliſh compute the longitude of 
all places from the meridian of London. 

LV If, Raevrnaction, in an Aſtronomical ſenſe, Is the 
difference between the true and apparent altitudes of un object | 
it 1s owing to the atmoſphere's making all cel-(t{al objects appear 
mos elevated above the horizon than they really are, 

XLVIII. The Twiktont, is that medium between Tight 
and darkneſs which happens in the morning before (in rie, and 
In the evening aſter (\n«fet, This Is ocealioned by the atmoſ» 
here's refracting the ſoler rays upon any place, alhough the 
ln s below the horigon of hae place 4 and by obſervation, It 
„bend to begin and end at about 18% below the hurleon, 

XLIX; Ihe CanpuseuLen is a (mall circle parallel to the 
horizon at 18% below it, 

hat theſe Definitions and the 5 Problems may be the 
better underſtood, I ſhall hew the method of projecting the eir- 
ch of the [phere in plains, There are three ſorts of rs 
"1-reographicy Orthographie, and 1 biit the firlt being 
the bel aJapted to the preſent gecaſlon, I (hall not ili upon the 
live two in this plate, but refer ts the word Projection, and 
Sem of DIA LEING for an account of the other, | 

[1 the Sterengraphic 1 the eye is —_— tu be 
pliced at the pole of the plaue, of primitive eirels, on Which 
the projection Is trade, 


enten . Te proto? the Sphere nen the Plane of the $4\Pitial 

Conroy 4% p44 the Pane of the Meridian of ay Pldery t. 

Prin being WAP et te re 

The wethod i here the eye ds fuppofed ten be In the firſt point 
e of the eonmon neee len of the egiialur, velipticy and 
bad cute 4 that bein the pole of the plane 0 11 4}vgliony 
vw beer lege. 

il, Wil '4 chord of 6g degrees deferibe g eireſe PEN 
(re V., Fee 1 d reprotent the fulltitial colire, whole 
he is tha pole, 

id, A diameter EQ will be the een and another Py, at 
right angles ww It will Chew the equinottlal calure, or the axis uf the 
world, whoſe extremities , 8, will be the North and South poles, 

pl, For Paraltels of Declination, On the primitive circle he- 
Finning at k and n lay off the chords of tſe given degrees of 
vzelinationy (yppuſe every 10 degrees and alſo the diſtances of 
the tropics and polar circles from the equator, namely, 2 185 and 
664, Then ſrom the centre F in the axis PS, produced, apply 
ile reſpective ſecants of the completnents of the degrees laid on 
tlie primitive, and theſe will give the centres of the correſponding 
parallels of declination j from which centres, with the extents 10 
tie ſeveral diviſions in the circumference, deſcribe the [mall eir- 
cies 10, 10 20, 204 30, Jo 1 &. and theſe will be the parallels 
of declination required, Among which « W. 6 yy, are the tropics 
of Cancer and Capri corn; and cc, dd, the attic and antartic 
b cane of Ad, Mates, br. Hue Cres, 1 

4h, For t reles of Right Aſcenſion, or Hour Cirelet. In 
the diameter KK Co tt from the centre J., both 
ways, the tangents of 18%, 30*, 43“, 60%, 1500 15 ; and 
they will be the centres of circles to be deſcribed 1 jrough P, and 
d. cutting the equator in the points repreſenting the 24 hours ; 
he ſolſtitial colure being the 14 o'clock, and the equinoctial eu- 
lure, P. S. the 6 o'clock hour circles. And in like manner, 
may any other of theſe kind of circles be drawn, 

Sth, The Eeliptic W vy is drawn, making with the equator 
an angle of 234%; whoſe poles c, d, are the interſeftions of the 
polar cireles with the ſolſtitial colure. 
bi. Parallel of Celetial Latitude are drawn parallel to the 
ecliptic, in the ſame manner as circles of declination are drawn 
parallel to the equator, 

7th, Gireles of Geleftial Longitude are deſcribed through e, 4, 
the poles of the ecliptic, in the ſame männer us the circles of 
nicht aſcenſion were deſerided through P, 8, the poles of the 
8 and thus were the diviſions found that dre marked With 

e ſighs, 1 

8th. The Merizen is repreſented by drawing & diameter HR 
making un angle witn the ois PB, equal to the latitude of the 

. i 


place; and the poles of the horizon Z, N, the zenith and nadir 3 
are at go? diſtant from the circle. 

gth. Azimuth, or Vertical Circles, making any angle with the 
meridian, are deſcribed like circles of right aſcenſion. Thus ZN 
is the prime vertical, and ZAN is another azimuth, 45% from 
the ſouth, 

toth. Almicanthari, or Parallels of Altitude, are in this pro- 
jectlon drawn parallel to the horizon, in like manner as were the 
circles of declination drawn parallel to the equator, | 
ProBLEM II. To project the Sphere "OY the Plane of the Horizon, 

In this projection the eye is ſuppoſed in one of the poles of the 
horizon, or plane of projection. > yy Plate IV. Figure 1. 

tt. The Horizon is repteſented by the primitive circle, where 
the upper XII is the South ; the lower XII, the North E, the 
Eaſt 4 and Gy the Weſt points, 

ad. The Azimuth Circles, are repreſented by diameters, drawn 
through Z, the centre of pole of the horizon. Thus the dia- 
meter XII, XII, ie for the meridian, and EZQ, for the prime 
vertical; and other agimuth clrcles, forming any angle with the 
meridian are readily drawn by laying off their diſtances in the 
primitive, from the North or South points, 

3d. Parallelt of Altitude are eoncentr'e to the primitive, and 
are deſcribed about the pole, Z, with the halt tangent of their 
diltanee from it, Thus the (mal! elrelv, w se diameter 14 #4, le 
a parallel of aliltude 16% above the hurizon, vr at Bo" diſtances 
from ity rey 4. 

4h. The Eqninellial's diſtance from the venſth ls equa) to the 
latitude of the place, and therefore this elrcle makes with the 


hurigon an angle, Which (s mealured by the complement of the 
latitude 4 then letting vuff from the gente /, in XII, eontinied 
the tangent of go“ (the latitudes in e Kampfe, being hippultd 


to be 40% it will give the centre of the eltele F AUrepreſenting 
the equinugtial ; ail the half tangent of go”, let the fame Way 
gom , will give b the pole of the world, 

ih, Six „ Cee Hotir Circle paſſes thi wgh the ples of the 
world, muß ing With the hort, em an angle ty Al to the mente of 
the latitude 4 therefore, taking In the methilian from Z towards A; 
the tungen uf the latitude 40% It gives G, the centre of the fix 
v'elock hout ehele KN. 

bin. The Here Cireces paſs trough the poles of the world, and 
make with dne any het ungles of 13% Ther te hes Nine DE, 
dra wh Hhrovigh 03, at Fight angles & the meridians Fer off on both 
lides of Uh, the ſangents 13% 39% 45%, 69% 58%, ts the radius 
IG, ad they Will yi ve the evmires gf the ſeveral Hut vifeles pattiing 
through L ail evttivg the Rerigen and equinuetial in the hour 
puttin 

Fils The Polar Greer, Heben and other Cireles of Deelination, 
are deſeribed parallel w the equinuttial, about 114 pule V4 at yiven 
Wiles om Wy Wing off vn each (ide of , the half lngents 
of their groarelt and Vealt diſlances from Z ; then the middles 
nale \niveyals are the cenvees nige, 

Thus, the arviv eee (8 diltant from Þ about 934% ; then, ta 
and (rom T Pazgo*, wid and rake; 231%, and there will be 934" 
and.aby# ref ctively an the halt ** of theſe (vt off from 
&, give þ and gi. then, a circle being deſeribed un the diameters 

q i» the artie circle, 

In like manner will the centres of the trople of Cancer e 7, 
and of Capricorn 4 be obtained, 

8th, The northern portion of the ecliptle Toa [s deſcribed 
[rom a centre diſtant om Z towards P the tangent of 734%, == 
the ungle which the ecliptic makes with the horizon, 

th, Girclet of Longitude, an, pH,pll,pQ,p Mare 
deſcribed through p, the pole of the ecliptic from centres In the 
line BFC, in like manner as the hour circles Were deſcribed 
through F, the pole of the equator, 

toih, Cireler of Geleflial Latitude VIII ** are deſerlbed about 
þ as the circles of declination were deferibed about P, the pole of 
the equinoCtial, 

Paontzu III. To pre the Sphere won the Plane of the 

water. 0 

In this projection the eye is ſuppoſed to be in one of the poles 
of the equator, (\uppoſo in the ſouth pole) and prajecting the north 
hemiſphere, (Plate IV. Figure $) 

1ſt, The eqvatey is repreſented by the primitive elrele, whoſe 
centre and pole is P. 

ad. The Hour Circles are expreſſed by diameters making angles 
of 15* deg with one another, of which XII P XII is the meri- 
dian or ſolſtitial colure, and VI P VI, the fix o'clock circle, or 
equinoCtial culure, 

3d. Circle of Declination, are circles parallel and concentric to 
the equator, deſcribed from its centre with radii equal to the half 
tangents of their ſeveral diſtances from the Pole P, or half co-tan- 
gents of their degrees of declination. "Thus p g, the artie circle, 
and a 23; the tropic of Cancer are deſcribed with the half tun- 
gents of 234*, and 664* reſpeRtively, and fo of the others, 

4th. The Bcliptic, make an angle of 115 with the equator z 
therefore, the tangent of theſe degrees, Taid from P towards & 
will give the centre for deſcribing the ecliptic F © , whoſe 


pole þ is in the polar circle, ol 
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jhe tangent of this, laid tran? P id 2, will give the centre, an 
the pole of the horigon HOR, 

Bth, The prime vertical EER, making an angle with the RN 
equal to the latitude of the place, 31 4a its centre is found by 
laying the tangent thereof from P towards 8, 

gth. Azimuth Circler, mak 
2 , are thus deſerlbed! In a line drawn through the centre of 
the prime vertical, at right angles to the meridian, take diſtances 
from that centre, equal to the tangents of the —— azimuth 
angles, the ſemidiameter of the prime vertical being radius, thoſe 
— give the centres ſought 3 and thus was the azimuth, ZA, 

cler! , 

10th, Parallels of Altitude are deſeribed about Z, tho pole of 
the horizon, at the diſtances of the co-altitudes, In the ſame man. 
ner as were the circles of declination in the laſt Problem deſeribed 


about P, the pole of the equator; and thus was the ſmall circle 
Vb VII deſe ribed, at 10* diſtance ſrom the horizon, or 80* diſtance 
from its pole Z 


Tosu IV. 7 projett the Sphere upon the Plane of the Ecliptic 


The eye is here ſuppoſed to be in one of the poles of the ecl/ptic, 
as thence ſceing the northern hemiſphere projected. Plate IV. 
igure 4. 


iſt, The Beliptic is here repreſented by the primitive circle, | 


whoſe centre p is the pole of the ecliptic, 
2d. Circles of Longitude, are herein ſhewn by diameters, theſe 
making angles of 30® with one another being drawn through the 
diviſions marked with the ſigns of the zodiac. 
3d. Parallels of Celeſtial 2 
concentric to the ecliptic; ſuch is the ſmall circle whoſe diameter 
is ab, repreſenting the parallel of 10® of latitude, 
4th. The Equator makes an angle of 234* with the ecliptic: 
therefore, the tangent of this inclination laid from p towards S, 
will give the centre of the equator Y XII A and the half tangetit 
of : w ® laid from p. the ſame way, gives P the pole of the equator, 
The Equinedial Golurr, which here makes the (ix o'clock 
hoae elrele, forts an angle with the ecliptic of 6649, and the 
tangent thereof laid from — , gives the centre of the 
fix o'clock hour circle, T 
bth. Heur Circles, paſſin | through P, and akin angles of 
15% with one another, are deſcribed from centres, found in a right 
live paſſing through the eentte of F P * and drawn at ri 
angles to the folftitial eolure 83 W/ 6b ing off In that 5 
the tan * 5 15˙ 30% 4 ob, 7305 reckoned hom the 
centre 6 on both || eh, the le diam -der of this . 
: =. — y Theſe hour elreles eut the equator in the hour 


your Parallel; 


Deelination, fiieh as the Aru of Cancer, and 
— e elrele, whe 


diameters are 13. . u are deferibed b 
aying off from p, the half tangents of vi greateſt and lea 
hae Thus $i * diſtant from þ 4/% make % f lan- 
a of 49 * 4 then the middle of pg will be Ns cenire of the polar 
elrels, 
bh, Fe Horizon, HOR, muſt make an angle with the eellp⸗ 
tle, equal! a e difference * the co-altitude and the obll- 
1900 of the eelſptſe, when is pr rajefted to the north of py other. 
" = angle ls equal to the ſum of the ſald quantities, 
of London, whe 10 the afurementloned ferences is 4 d 
A 49 the tan 15 of 1 M v gives the centre of 1 'y 
th 55 e ede HER. i deferived by laplng from 
t e prime vertica 4 is fi 
e ths A ft of , fot a centre, 0 0 
16th, ait Circlet are deferibed through u E, making 
angles with the meridian ZO, by finding thei centres 11 4 line 
drawn through the entre of HK in the manner deſetibed for the 
. Fe of inch pefend by defriing final 
11. Parallels tide are Fe eſer a 
circles parallel to the horlsen HOR, at given 1 5 from it 
— whieh evmes t the r U deferibing fall eireles about the 
e Z, at diſtances q to the complements of the given alti= 
ti * thus the élrele c Was deſerlded for «pri of 33? 
v 


PROBLEMS OF THE SPHERE, 


Paestzu V. Given the Kun Hinder, and the the 
pts repuired the d, Rt Fenn and De, 


EXAMPLE: Let the obliqulty of he — or L font 


greateſt declination, be a3 4 and let his place be 1 
What is his right enden _ 840 6 4 Plate 17 Figure 1. 
ts the plane * 


Here ho primitive circle, P 
ſolſtitial colure, whoſe centre ky Y1 e lameter EQ is the equa» 


tor; and the diameter PS, is the equinoRtial colure; E 93 is the 


given angles with the meridian, 


atitude, are Circles deſcribed about 5„ 


vg 6 fink? 
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Scngtiun I, While the ſun e moving from T to , or l 
in the firſt qu uadrant of the __ the given Cha tude is the hypo. 
thenuſe In the triangle T © B, the declination B © is north, and 
Y B is the right aſcenſion : but when the ſun is paſt the (ollicy 
W. and is deſc An , he is then (aid to be In the le- 
cond quadrant, and his longitude or diſtance from V, being taken 
from 1809, the remainder 4 © becomes the hy athenufe, and the 
declination is ill north; but the are B n, which in the above 
caſe is the right aſcenſion, will then be only the ſupplement, and 
therefore it muſt be ſubtratted from 180*, In order to give the 
right aſcenſion required, 

Scnotivm II. . the ſun is paſt the point a; and de- 

ſcending towards yy, has got into the third quadrant, then dle 
reckoned Boy will be 12 than 180˙%. 
n this caſe, the exceſs above 1 or the diſtance the ſun is 
removed from . will be the hypoenaſe > © * © ; the declination 
will be South, and the arc C A, found for the right aſcenſion mult 
be added to 1$0?, to give the right aſcenſion eſtimated from F. 

ScyoLivm III. When the Tun has paſt the ſolltice yp, and is 
deſcending towards YT, he is then in the fourth quadrant, an4 
therefore f is longitude is greater than 270%, and muſt be taken ſtom 
360*, to give the hypothenuſe & ©. 

In this caſe the declination is South, and the right aſcenſion g 
A, as found by the proportion, muſt be taken from 360 to give 
the right aſcenſion from F. 

Cor. At equal diſtances from the equinoQial points Y or <>, 
the ſun will have equal quantities of declination, but they will be of 
different names, according as the ſun is on the north or ſouth ſides 
of the equinoctial. 


ProBttem VI. Given the Ohl qulty of the Bcliptic, and the Sun's 
2 Declination, to find hit 22 and Right Aſcenſion, 


ere, in the ſaid right-angled (pherical triangle B, there 
are given 8 eOYB, \ © Heb greateſt 6 ew 1. 
26 n the 


14 ee to find F ©, the 
e and Fa i his right aſcenſion. 

nd therefore, by e ge Ai fe ZOY NB — 
greateſt 1 fine © B the preſent ral I, ++ radius 
| fine Y ©, the ſun's longitude; and as radius t ev-langent 
4. Y B | tangent OB! B 1 line of the right aſtenfion, 

H. The right aſcenſion — 1 elther greater or lefs than a 
quadrant, But when the flin's longitude Is greater than a quadratity 
his right aſcenſion will be fo tos, 

It would be _— to enumerate examples, If the defirip- 
tion of each Problem, and the 'pro 5 fr the falutlon thereof 
be lald down nothing further can be N. er neeeſſary er deſirable 
in work k of this k kind, Mi the reſt lays merely in taking out 
and adding up, ee, the logarithms for each eaſt, whieh nene 
who are A qualnted with the on requiſite (namely Tatoo, 
NOMETAY) van be Ignerant 


1 muy Vit, . the Relipticy and the bun 
Right UL ** bis 4 and 22 t Declination, 
He 1 the Nn rig ht-angled 0 what gle, * ON, 

the on or giver right e Neale an z bf * — 

of the eellptle, bling known, th . A. e 5 rl 
itude, and the wider leg; © tation, will be 
ne d by the fo following proport * 
As Had, 1 6s: t& © ee 


. n 


Pas vw VI Given the Latitude of the Place, and the #14 
11225 Debs ae the tat Altus nd Ad 


ere, in Plat IV. Figure 6. HR is the horigeny ZN; the 


* veriieal; RP, the latitude; P, the fix o'elook hour elrele i 
+ equator | 1, the of declination 4 and EON. 
the aslmuth eirel = 
Now the things yon and N fall | in elther of the right 
angled tlan les ſupplemental 1 
eh © each other, 0 Mp 1 prey ion ng'e * i ang 
here are ny No EP, the ee. latitude mo 
th \elinaclon to fi 8 I. lo 


the azimuth ; or, in it hp triangle YAO, right an wr 
A, there are given the latl 1— 855 — 15 
to find AQ, the aliltude, = 

caſe the p are as follow. 


As 


aa © eo 44 = cs fn cs 


of 


FI — i oe 


- 


ASTRONOMY, 


; figs :1 fins AY'Q i fins AQ the alfjiuds: And 
. 0 engen Y 9 agent FA ths £8: 
g WIE" U al ro ga? \eayes the gu ige 
Sena un, Peng 4 WR each aeg ff Wh hein, if 
10 een Wat 45 BN" eaten Wer als ie alete ee 
t tht 481 de n 4 and e h eee While the 
declination Is diminithing: * when the fun has ng seele 
nation the Altitude 44 (x wiclogh will be nuthings of the ſun wil 
ho in the Mt and (he g&imuth then any, go" the fun wil 
rife due cat 111 (8 marnIngy and (et due welt iy the evening. 


IX, Given the Latitude of the Place, and the Sun's 
eee Re wired the Altitude ys Hour, when the Sun ti 
4% Baſt and Wet? See Plato IV. Figure 7. 


The primitive circle is the m ridiany HR, the horizon 4 ZN, 
the prime verticle z RP, the Jati-ude ( PS, the fix o'clock hour 
cirele | EQ, the equator g u m1 the parallel of declination : © the 
fun's pla en and POS, tha hour cirele, Here the hag cons 
cerned in the Problem, fall in either of the triangles PZO, 


AQ 
oP (pherle triangle PZ O. right angle at Z, there are given 
PZ, the co-latitude, and PQ the co-declination, to find Z O the 
co Altitude, and Z. ZO, the hour from noon, 

Alſo in the ſpherie trlangle FAO. right angle at A, there 
gre given {AY © == latitude, and AQ == declination z to find 

©, the altivude, and YA, the hour from fix o'clock z for which 
16 proportions are as under, 

As line ZAY'©: fine AQ: : rad, : fine T O, the altitude. 
And as rad. ; co-tangent AF O :: tangent AQ : fine AY, the 
aſcentional difference, or time from 6, which mult be turned into 
hours and minutes, &c, by reckoning 15® to the hour z and then 
this added to fix o'clock, gives the time in the morning when the 
ſun is eaſt ; or ſubtratted therefrom, leaves the time in the even- 
ing when the ſun is weſt, 

ScyoLium, When the latitude of the place and ſun's deeli- 
nation have the ſame name, then the greater the declination and 
latitude, the greater will be the altitude and time from 6. Like- 
wile, when on have contrary names, the ſame things happen; 
but with this difference, that in the former caſe the days lengthen 
on account of the increaſe of the latitude and declination ; whereas, 
in the latter caſe, the days ſhorten on that account, | 


Pron.eEM X. Given the Latitude of a Place, and the Sun's Decli. 
nation. Required his Amplitude and Aſcenſional Difference, See 
Plate IV. Figure 8, 


Here the primitive circle is the meridian of the place z HR, is 
the horizon 4 RP, the latitude 3 PS, the 6 o'clock hour circle; 
EQ, the equator ; ., the parallel of declination z ©, the place 
bf the ſun; and 50 S, the hour circles 

Then as the are QR == e»-latitude, meaſures the ZQYFR, 
there are given in the lpheric triangle Y OA, (right angled at A) 
the ſun's deelination == AQ 1 the co-latitude, AY ©, ts find the 
1 N * the Ir 15 biden — 
6 ſine {fine A tt rath t fine YO, the amplitude, 
dd Tah L ealt or weſt polnts of the hurizon F 

And as Fad, 1 tangent ZAYOU 1 1 tangent of AO fine YA, 
the aſcenſional differt nee, 

SEHLEYM 1. If the deelination Is north, the amplitude Is 
north 4 and If the fouth, It Is ſouth, 

sengblun IT, Tf ys be @ parallel of a deelination, as far fouth 
n w4 [8 north 4 the hour elrele PBS, paſſing through ©, the 

ave of the sun at his * of A will. form a triangle 

l=4AYOA, where the amplitude Is ts the fouthward 
of the eaſt and 10 olnts, 

Senvtium Il. When the latitude and declination have the 
ſame name, the (un riſes before and (ets after 6, and then the 
alcenlional differenee neg inte t\me muſt be lubtrafted from 

for the time of fin-riſe, and added to 6 for the time of the 

mo 1 but when they are of contrary names; the ſun riſes 
after and ſets before 6, In which eaſe the a enflenal difference in 
time muſt be adiled to 6, for the time of riſing and ſubtracted 
thereſromi for the time of ſeitin 


Senottvn J. The time of the fan's feiting being doubled, 


gives the ſeugeh of the day and the double of the tine uf his 
lng; gives the length of the night, 
Sete Vi When the latitude and declination have the 
ene Hare, the difference between the right aſcenſion and the 
«lehlI6hal difference, (8 the oblique afcenſion z and their fum is 
the oblique deſvention ; but when they are of euntrary names, 
Welr fum is the oblique aſrenfon, and thelr difference is the 
vlique defeenfign, 
Ienoiiunm VI. When the deelination Is equal te the £9: 
uu of any place (which can only happen to the places within 
e polar eircles) then the parallel of the deelingtion will not cut 
— een, and eanſequently the fun will not (et in thaſe places 
"ring the time his declination exceeds the ca-latitude, The like 
ws holds with reſpe&t to the flars, for every ſtar whoſe co» 
elination, or polar diſtance, is not leſs than the latitude z or 
Which is the ſame thing, whoſe declination is not leſs than the 
1 « the place, thoſe ſtars will never deſcend below the 
OL! 


arise of What place 3 Mn the ahqve it ip Fe anly wer 
tan 1 he they ape (4 the Fame hem (aliere with the gen plage 
W whey thy Wars ge in g erst heiilphers, apy the v6 lathe 
we 111 | p ger fury wag Exeersl the deelivation of theſe ee le Rig) 
 ahjetts, then Will en never File abaye te Bau sa of that place, 
and eanſequently ape never vilihle there, 


Panfu XI., ten the Latitude He Place, the Sun's Declt- 
wation and Atitule, Requircd t5: Hour from Non and the 
Avimuth F Se Plate IV. Figure 9. 


The primitive circle ZRNH, repreſents the meridian of the 
place HR, the horizon; ZN, the prime vertical; R?, the las 
titude of the place FQ, the equator f »m, the prone vf deeli« 
nation 4 Ft, the parallel of altitude; ©, the plice of the fun 
ZON, an agimuth circle ; and POS, an hour circle 

Then in the oblique angled (pherical triangle POZ there are 
given the co-latituile, ZP the co-altitude, ve Zenith diſtance, 
Z mand the co-deelinatlon, or polar diltance, OP to find 
LOL = the azimuth, and ZOPE == the hour from noon, 
Hence by trigonometry. 


Ax fine ZO x ſine ZP : rad. :; fine (+2720 ſine 


r. ſine ſquare of CO ZP, the degroes of which 
being doubled gives the COE, the azimuth, 
And as fine PZ x fine OP; rad, ſquare : : ſing TNT 


* ſine 20T97=2, ſine ſquare of 3 ZOPZ; then the de- 
grees, &c, of this being doubled gives OZ, which, when con- 


verted into time, is the time from noon required, 

N. B. Theſe proportions are adapted to the uſe of natural 
fines, &c. but will be equally inſtructive in the caſe of /ogarithm 
"th to thoſe who are ſufficiently acquainted with their nature and 
uſe, 


PrRonLEeM XII. Given the Latitude of the Place, and Sun's De- 
clination. Required the Time when the Twilight begins and ends? 
Sce Plate IV. F:gure 10. 


Here ZRNH is the meridian of the place, HR, the horizon 
ZN, the prime vertical, and ts a ſmall parallel circle at 18- 
below itz allo RY is the latitude; EQ, the equator ; n, the 
parallel of declination ; S5 the place of the lun; Z ON, a ver- 
ticle eirele; and POS, the hour circle. 

Then in the oblique angle ſpheric triangle T Op, there are 

ven the co-latitude Z, and the polar diſtance ot co-declinationy 
5 to find ZZ, the hour from noon. 
his caſe is ſitmilar to the latter in the preceding Problem | 
ſhall therefore not repeat the proportion, but give a rule for ble 
ing the ſame by logarithms, 
ke the ſine log. eb-atth, PO, the fine log, eu-arfth, 2b, 


the logs ſit! == 2 and the log. ine re, 


2 
the whole together, then the half fum will be equal ts the fine 
of N the degrees; Ke of Which being duubled, give 
E, which being converted inte aufe, Ke, is the time from 
noon Wherefore, (ubtrafting the fame From 13, will give the 
= « day break; and adding It te 14, Will (hew the end of 
t W. t 

NB, When the deelination beeemes greater than the difference 
between the eg-altitude and 1H, then the parallel of declination 
ww Will not eut the parallel 2+ 1% below the horizon, and eons 
e at that time there will be na night in that place, but 
the twilight will euntlaue from ſun ſetzing to ſun riſing, 


Paontem XIII, Given the Time of the Nan the 2 
the Place, and the Altitnde of a tnawn fired Star, Required the 
Hour of Night, when the Obfervation was made? See Figure its 


Here the meridian, horizons and equator, are as befirej ro 
the parallel of altitude 2% is the ev-latitude of the place 
„, the parallel of the (lars declination [ , the place of the 

at i E EN, a vertical cifele; and Pes 8, the our elrcle. Then 
in the oblique angled pherle triahgle P, there are given PZ, 
the eo-latitides , the £6 altitude j Mo the Polar dillanes, 
or eg: declination ot the Harz to find £5 Pk, vt the hour om 


nog. | 
This is ah a fimilar eafs ts the latter in Problem Xt. and the 
fame proportion will hold fubllituting the ar for the fn: 
„. The (lars declination mult be taken from a erte table 
of known ſtars, adjuſted ie the prefent time, 


PRE XIV. Given the Obliquity of the Reliptie, and a Star's 
right Afronfion au Drelination Required bis Latitude and £449 
lud, dee Fignro 14: | 


+ Here the primitive eitele reprefents the foftitial ealure, E 
the equator j » a the parallel of the ſtars deelination; Tel equa 
to the ſtars right aſcenſion P2k8, a circle of right lon 4 the 

lace of the ſtar; K S 'i 28, the obliquity of the ecliptic j © 

the ecliptic z p and g, its ay and fa Circle of langitude, 
hen in the oblique angled ſpheric triangle pP>k, there is given 


the obliqulty of the ecliptic pP, the co-declination Pk, the 
4 U right 
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right aſcenſion = ZpP3, to find p>k, the co-latitude, and 


Ppx==longitude. 
herefore, by ſpheric ttigonometry. As rad, : coſine of right 


aſcenſion : : tangent of the —— of the ecliptic : tangent of 
or 


a 4th arc, which will be acute tuſe, according as LpP is 
acute or obtuſe, 

Alſo take the difference between this 4th arc, and the eo- deeli- 
nation Pye z and call that the gth are. Then it will be as the 
coſine of the 4th are: coſine of the 5th arc : : coſine of the ob- 
liquity of the ecliptic : the ſine of the required latitude, which 
will be north or ſouth, according as the ſtar by its declination is 
north or ſouth of the ecliptic, 

Alſo as ſine of the co latitude, thus found : ſine of the co-decli- 
nation : : ſine of right aſcenſion to the coſine of the longitude, 
which will be in the ſame quadrant with the right aſcenſion, 

N. B. On account of the preceſſion of the equinoxes, the fixed 
ſtars, although _ keep always the ſame latitudes, are never» 
theleſs conſtantly altering their [ongitudes, declinations, and right 
aſcenſions x the alteration in longitude is uniformly about 50 
yearly ; but that of the right aſcenſion and declination is conti- 
nally varying. So that many ſtars which once had north decli- 
nation come to have ſouth, while others are changing ſrom ſouth 
to north declination, 

ProBLEM XV. Given the right Aſcenſions and Declinations of ttus 
fixed Stars. Required their Diſtance # See Plate IV. Figure 13. 

Let the primitive circle repreſent the circle of right aſcenſion 
of that (tar, whoſe right aſcenſion is the greateſt ; and let a circle 
of right aſcenſion PAS be drawn, ſo as to make an angle with 
PBS equal to the difference between the given right aſcenſions; 
then drawing the parallels of declination B m and r s, the inter- 
ſections B and A will be the places of the two ſtars ; B, being 


that whoſe right aſcenſion is the greateſt, and A, the other. Then 


drawing a great circle, BAC, through BA, there will be given 
in the ſpheric triangle BPA, the ſide BP==co-declination of the 
ſtar Bz PA==co-declination of the ſtar A; and the included angle 
APB==difference of their right aſcenſions, to find their diſ- 
tance AB. | 

The data in this Problem are therefore the ſame as in the laſt, 
and the ſame method which ſolves the firſt caſe of that Problem, is 
equally applicable in this. See alſo Spherical Trigonometry. 


ProBLEM, XVI. Given the Latitude, and Longitudes of two known 


fixed Stars, Required their Diflance ? 

The conſtructions of this Problem, is like that of the laſt ; only, 
inſtead of circles of right aſcenſion, read circles of longitude z and 
uſe parallels of latitude, inſtead of parallels of declination, | 

The method of computation is alſo the ſame, there being given 
two co-latitudes ; and the included angle, which is the difterence 
betwen the given longitudes. _ 
ProntEm XVII. Given the Latitude and Longitude of a fixed 

Star, and alſo the Obliquity of the Ecliptic, Required the right 

Acenſion and Declination of ſuch Star # 

The conſtruction of this Problem is much the ſame as that of 
Problem XIV. only here the interſection of a parallel of latitude 
c b, with a circle of longitude p. Ag, will give the place of the ſtar, 

The computation is alſo as in Problem XIV. for here are given 
Pp, the obliquity of the ecliptic, pA == co-latitude, and C PPA 
co-longitude, to find PA the co deelination, and CA, the 
right aſcenſion, | 
PronLEM XVIII. Given the Meridional Altitude of any Celeſtial 

Object ſu oe a Comet, its diſtance from a known Star, and the 

Latitu 7 e Place. Reguired the Declination and right Aſcen- 

ſion of that Comet, See Figure 14. 

The primitive circle repreſents the meridian of the place; HR, 
the horizon; and ZN, the prime vertical; alſo RP Ahe lati- 
tude ; EQ the cquator ; * m the parallel of declination of the pro- 
poſed ſtar ; HO, the altitude of the comet ; aa, a ſmall circle 
Oa being equal to the diſtance of the comet from the ſtar ; and 
the place () where it interſects nm, is the poſition of the ſtar at 
that time; likewiſe PS is a circle of right aſcenſion; and 


O *- a part of a great circle, 
hen ſince HE is equal to the co-latitude, and HO == the 


altitude of the comet, it follows that EO, the required declination © 


— HOSHE, which is north, when the altitude exceeds the co- 
atitude, 

Alſo, in the triangle P>XO, there are given the three ſides, 
viz. PO==co-declination of the comet; @ >k==diſtance between 
the comet and ſtar ; and P the co-altitude : to find the OP 


the difference between the right aſcenſions of the comet and ſtar; | 


for the ſolving of which ſee SprHERICAL TrIGoxOMETRY : then 
this difference ſubtracted from or added to the ſtars right aſcenſion 
according as the ſame is greater or leſs than the comets, will give 
the right aſcenſion of the comet, 
PROBLEM XIX. Given the Latitude of a Place, the Suns Decli- 
nation and Azimuth, required his Altitude, and the Time of Ob- 
Jervation, See Plate IV. Figure 15. 
To illuſtrate this by an example, 


Let the latitude be 134 north, and the ſun's declination 23” 
95 


287 north ; required the ſun's altitude, and the time of the 
when he is f;:cn on the ENE azimuth circle, ; 


| difference between thoſe arcs is the co-latitude, 


Here the primitive circle repreſents the metidlan of 
HR, the horizon; ZN, the prime vertical; RP the la 
PS, the fix o'clock hour circlez EQ, the equator ; 1%, the — 
lel of the ſun's greateſt declination; Z DN, the vertical dgl. 
which cuts the parallel u in the points A and B, and thereby 
_ — at two —_ I — 3 the ſun will have 
the azimuth propoſed ; PAS and PBS, drawn through the da 
of interſection, A and BB, are hour circles. * 

Now, in the (pheric triangle PZA or PZB, there are known 
the co-latitude PZ == 764", the co-declination PA or PP=>669 
Ja, and the azimuth angle, PZD==674", to find ZA of 20 
and the C. ZPA or ZPB. X 

Now, as radius; cof. azimuth : : co-tangent latitude t tan t 
of a fourih are (M) = 57 54'; and, as the fine latitude : fle 
declination : : col, M.: coſ. of a filth are (N) == 24" 54. 

Then, M + N, or JM $4 + 24 $4 ==82" 4b == ZA, the 
complement of the leſs ultitudez and M — N, or 37 64 —2 4 

4' = 33* == 23, the complement of the greater altitude, 
herefore, when the ſun has 7 12', or 57* of altitude, he is on 
the given azimuth, 

Again : As cof, declination : fine of azimuth : : col. ler, 
altitude: ſine of hour front noon == 88* 2'; and ; : col. great 
altitude: ſine of hour from noon == 33* 16. 

Alſo, 88“ 2'== in time, $ hours 52 minutes; and 33 16'= 
a hours, 13 minutes, the reſpective times from noon ; und conſe. 
_— the ſun will be ſeen on the ENE azimuth, at 6 hours, 

minutes, and again at q hours, 48 minutes in the morning, In 
the afternoon he will be ſeen on the WNW azimuth at 2 hours, 
13 min. and at 5 hours, 52 minutes, 

If it is required to find at what altitude the greateſt azimuth 
will happen at that place on the ſame day; then, lince the azimuth 
circle in that caſe mult touch the parallel am, the greateſt diſtance 
of the equator will be 23* 28'; and, as their poles muſt be at the 
ſame diſtance, the interſection p of a ſmall circle 125 with the 
horizon deſcribed about the pole 8, at the diſtance of 23” 28“, will 
be the pole of the circle ZCN ; then, having deſcribed an hour 
circle, PCS through p, there will be given in the ſpheric triangle, 
ZPC right-angled at C, the co-latitude PZ == 76$*, and the co- 
declination PC == 66* 32', to find the greateſt azimuth or /; 
PZC ( o' 36") the diltance, ZC, (== 54*8') ; and the hour 
from noon (==56® 27') = 3 hours, 46 minutes. 

ProptLEM XX. Given the Sun's Declination and Amplitude to find 
the Latitude of the Place, 

Here (Plate IV. Fig. 16) HR is the horizon ; RO, the azimuth; 
EO, the equator TO, the co-amplitude, AO, the declination; 
and ZAYO, the co-latitude; therefore, in the ſpheric triangle, 
Y OA, right-angled at A, there is given YO and AO to find 

AO. The proportion is, as ſine YO : radius : : fine AO 
: ſine CA O, the co · latitude required, 


ProBLEM XXI. Given the Sun's Declination and bir Aſcenſuncl 
Difference; required the Latitude of the Place, 

If the foregoing Problems, with their conſtruRiongs, are well un- 
derſtood, the reader will not be at a loſs in deſcribing this and the 
remaining Problems in this Section; and therefore I (ball only give 
the method of calculation in each caſe, and paſs over the cunſttue- 
tions, that we may find room for other matters that are more el- 
ſential to Aſtronomy, The proportion in this caſe is, as radius: 
co-tangent of the declination '; ; ſine of the aſcenſional difference 
: tangent of the latitude, 


PROBLEM XXII. Given the Sun's Declination and Altitude at ſix 
O'Clock; required the Latitude of the Place. 


SOLUTION, 
. As fine of the declination : radius : : ſine of altitude: ſins of 
atitude. 
ProBLEM XXIII. Given the Sun's Declination and Altitude whe" 
he is due Eaſt or Ii t; required the Latitude of the Place. 
| SOLUTION, 
A ſine of altitude : radius :: line of declination : fine of the 
latitude. 
ProBLEM XXIV. Given the Sun's A'titude and Hour of the Day, 
on either Equinox; required the Latitude of the Place. 
| SoLuTION, © * 
As ſine of the time from ſix: radius :: fine altitude : coſine 
of latitude, . 
ProBLeM XXV. Given the Sun's Altitude, Declination and Azi- 
muth ; required the Latitude of the Place. 


SOLUTION, 
As radius : coſine azimuth : : co-tangent altitude : tangent of 
a fourth arc. And, as ſine of altitude: ſine declination : : coſine 
of fourth are: coſine of a fifth arc, Then the difference between 
the fifth and fourth arcs is the co-latitude, 


ProptLemM XXVI. Given the Sun's Declination, bis Aititule, and 
the Hour of the Day; required the Latitude of the Place. 


* SOLUTION, - 

As radius: coſine of hour from noon ; : co-tangent of decli- 
nation: tangent of a fourth arc. And, as fine declination : ine 
altitude : : coſine of tourth are: coſine of fifth arc. Then the 


Other 


J - a £& as , 


Oihet Problems might be added, but they are ſuch as ſeldom 
vecur in practice ; an thoſe who — underſtand how to 
(olve what have been here given, will not find it difficult to ſolve 
any other of the like nature, the whole depending on the doctrine 
of ſpherical triangles, : | 

But ſeveral of the foregoing Problems may alſo be applied to 
other caſes than thoſe propoſed j viz. when the things concerned 
in each are the ſame, but with this difference, Wat the thing re- 

vired in one caſe be given in the other, and that one of the things 
ven in one caſe, be — aq in the other y for then the ſolutlon 

id by metely varying the proportion, 

g T — in Problem XXI V : ſußpole the latitude had been given 
and the altitude required, then the proportion would have been as 
radius : tine of hour from lix ;; coline latitude : fine of alti- 
tude ; and fo for any other ; obſerving, that when the firſt term 
of any of the proportions is wanted, it will be, as un term; qd 
tem 32 ad term 1ſt term. When the ad term is wanted, it 
will be, as the ad term: 4th term {2 ist tern: term required ; 
and when the 3d term is ſought, it will be, as the ad term : alt 
term :: 4th term: 3d term it being evident, fromm the nature 
of equations and the doftrine of Ratio, that the proportions will 
hold ia each caſe. | 


. 
or THE TIDES: 
Or, an Explanation of the Flux and Reflux of the Seat 


To account for the ebbing and ſlowing of the ſea, is a ſubject 


that has excited the attention of philoſophers in every age; but 
the diſcovery of its true cauſe was reſerved for the honour of the 
illuſtrious N. ewton, who has ſh:wn that the flux and reflux of the 
ſca is a natural conſequence reſulting from the laws and principles 
of gravitation, effeted by the action of the moon upon the earth, 
or rather by the joint actions of the ſun and moon; that, how- 
ever, of the moon, being by far the moſt conſiderable. 

In explaining the phznomena of the tides it muſt be obſerved, 
that the power of gravity diminiſhes as the ſquare of the diſtance 
increaſes; and therefore the waters at Z (Sce Plate IV. Figure 17.) 
on the ſide of the earth ABCDEFGH next the moon M are more 
attracted than the central parts of the earth O by the moon, and 
the central parts are more attracted by her than the waters on the 
oppoſite ſide of the earth at » ; and therefore the diſtance between 
the earth's centre and the waters on its ſurface under and oppoſite 
to the moon will be increaſed, For, let there be three bodies at 
H, O, and D; if they are all equally attrafted by the body M. 
they will all move equally faſt towerd it, their mutual diſtances 


| from each other continuing the ſame, It the attraction of M is 


vacqual, then that body which is molt ſtrongly attracted will move 
fallcit, and this will increaſe its diſtance from the other body, 
Therefore, by the law of gravitation, M will attract H more 
ſtrongly than it does O, by which the diſtance between H and O 
will be increaſed ; and a ſpectator on O will perceive II riſing 
higher toward Z. In like manner, O being more ſtrongly at- 
tructed than D, it will move farther towards M than D ces : 
conſequently, the diſtance between O ond D will be increaſed 
end a lpeclator on O, not perceiving his own motion, will ſee D 
receding farther from him towards u; all effefts and —— 
being the ſame, whether I) recedes from O, or O from D, 

Suppoſe now there is a number of bodies, as A. B, C, D, E, F, G. II, 
placed round O, ſo as to form a flexible or fluid ring : then, as the 
whole is attracted towards M, the parts at H and D will have their 
diſtance from O inereaſed; whilſt the parts at B and F being 
nearly at the ſame diſtance from M as 6 is, theſe parts will not 
recede from one another; but rather, by the oblique attraction of 
M. they will approach nearer to O. Hence, the fluid ring will 
form iiſelf into an ellipſe ZIBLaKFN Z, whoſe longer axis » OZ. 
produced, will paſs through M, and its ſhorter axis BOF will 
terminate in B and F. Let the ring be filled with fluid particles, 
las to form a ſphere round O; then, as the whole moves to- 
wards M, the fluid ſphere being lengthened at Z and u, will aſ- 
ſume an oblong or oval form. If M is the moon, O the earth's 
centre, ABCDEFGH the ſea, covering the earth's ſurface, it is 
evident, by the above reaſoning, that whilſt the earth by its gravity 
is toward the moon, the water directly below her at B will ſwell 
and riſe gradually towards her ; alſo the water at D will recede 
lrom the centre { ſtrictly ſpeaking the centre recedes from D). and 
le on the oppoſite ſide of the earth; whilſt the water at B and 
V is deprelled, and falls below the former level. Hence, as the 
earth turns round its axis from the moon to the moon again in 
21; hours, there will be two tides of flood and two of cbb in that 
time, as we find by experience. 

As this explanation of the ebbing and flowing of the {ca is de- 
Cuced from the earth's conſtantly falling towards the moon by the 
rower of gravity, ſome may find a Cifficulty in conceiving how 
us is poſſible, when the moon is full, or in oppoſition to the ſun ; 
ſince the earth revolves about the ſun, and muſt continually fall 
lowards it, and therefore cannot fall contrary ways at the fame 
ume: or if the earth is conſtantly falling towards the moon, they 
muſt come together at laſt. To remove this difficulty, let it be 


Goalidered, that it is not the centre of the earth that deſcribes the 


— 
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annual orbit round the ſun, but the common centre of gravity of 
the earth and moon * and that whilſt the earth is moving 
round the ſun, it alſo deſcribes a circle round that centre of gra- 
vity ; going as many times round it in one revolution about the 
ſun as there are lunations or courſes of the moon round the earth in 
a year: and therefore the earth is conſtantly falling towards the 
moon from a tangent to the circle it deſcribes round the ſaid com · 
mon centre of gravity, 

The carth's diameter bears a conſiderable 7 to ity 
diſtance frum the moon ; but is next to nothing when compared 
to its diſtance from the ſun. "Therefore the dillerence of the ſun's 
attraction on the ſides of the earth under and oppoſite to him, is 
much leſs than the difference of the moon's Atmen on the ſides 
of the earth under and oppoſite to her z and conſequently the moon 
muſt raiſe the tides much higher than they can be raiſed b the ſun, 

I'rom this theory it may be thought the tides ought to be higheſt 
directly under and oppolite to the moon, But we find, that in 
open (cas, where thy Water flows freely, the moon is generally 
alt the meridian, when it is high water, The rea ſon is obvious : 
vr though the moon's attraction was to ceaſe altogether, when ſho 
was paſt the meridian, yet the motion of aſcent communicated to 
the water before that time, would make it continue to riſe for ſome 
time after ; much more mult it do ſv when the attrattion is only 
ſomething diminiſhed; 

Thus, to inſtance a ſimilar caſe, experience ſhews, that the 
day is hotter about three in the afternoon, than when the ſun is 
on the meridian, becauſe of the increaſe made to the heat al- 
ready imparted, 

1 he tides anſwer not always to the ſame diſtance of the moon 
from the meridian at the ſame places; but are variouſly affected 
by the action of the ſun, which brings them on ſooner when the 
moon is in her firſt and third quarters, and keeps them back later 
when ſhe is in her ſecond and fourth: becauſe, in the former 
caſe, the tide raiſed by the ſun alone would be earlier than the 
tide raiſed by the moon; and, in the latter caſe, later. 

When the moon is neareſt the earth, ſhe attracts ſtrongeſt, and 
ſo taiſes the tides moſt ; the contrary happens when ſhe is fartheſt 
from the earth, becauſe of her weaker attration, When both 
luminaries are in the equator, and the moon in perigee, ſhe raiſes 
the tides higheſt of all, eſpecially at her conjunction and oppoſi- 
tion; both becauſe the equatorial parts have the greateſt centri- 
fugal force from their deſcribing the largeſt circle, and from the 
— actions of the ſun and moon. At the change, the 
attractive forces of the ſun and moon being united, they diminiſh 
the gravity of the waters under the inoon, and their gravity on 
the oppoſite ſide is diminiſhed by means of a greater cane 
force, At the full, whilſt the moon raiſcs the tide under 
oppolite to her, the ſun, acting in the ſame line, raiſes the tide 
under and oppoſite to him whence the conjoint effect is the 
ſame as at the change; and, in both caſes, occaſion what we 
call che Spring Tides. But at the quarters the ſun's action on 
the waters at O and H diminiſhes the effect of the moon's action 
on the waters at Z and N; fo that they riſe a little under and 
oppoſite to the ſun at O and I, and fall as much under and op- 

lite to the moon at Z und N making what we call the Neap 
I'ides, becauſe the ſun and moon then act croſs-wiſe to each other, 
But theſe tides happen not till ſome time after ; becauſe in this, 
as in other caſes, the actions do not produce the greateſt effect 
when they are at the ſtrongeſt, but ſome time afterward, 

The ſun, being nearer the earth in winter than in ſummer, 
therefore the greateſt tides _— not till ſome time after the 
autumnal equinox, and return a little before the vernal, 

As the tides are principally governed by the moon, they muſt 
turn on the axis of the moon's orbit, or nearly fo, which is in- 
clined 234 degrees 1o the earth's axis at a mean ſtate: and there- 
fore the poles of the tides muſt be ſo many degrees from the poles 
of the earth, or in oppoſite points of the polar circles, going 
round theſe circles in every lunar day, 

When the moon is in the equator, the tides are equally high 
in both parts of the lunar day, or time of the moon's revolting 
trom the meridian to the meridian again, which is 24 hours 59 
minutes. But as the moon declincs from the equator towards 
either pole, the tides are alternatcly higher and lower at places 
having North or South latitude. Whilſt the moon has North de- 
clination, the greateſt tides in the northern hemiſphere are when 
ſhe is above the horizon; and the reverſe whillt her deelination 
is South, 

But the tides are fo retarded in their paſſage through different 


ſhoals and channels, and otherwiſe ſo varioully affected by ſtriking 


againſt capes and headlands, that to diffcrent places they happen 


at all diſtances of th: moon from the meridian, conſequently at 


all hours of the lunar day. The tide propagated by the moon 
in the German ocean, when ſhe is three hours paſt the meridian, 
takes 12 hours to come from thence to London bridge ; where 
it arrives by the time that a new tide is raiſed in the ocean: Ard 
therefore, when the moon has North declination, and we ſhould 
expect the tide at London to be greateſt when the moon 15 above 
the horizon, we find it is leaſt; and the contrary, when ſhe has 
South declination. At ſeveral places it is high-water three hovrs 


before the moon comes to the meridian 3 but that tide which the 
; 3 moon 
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moon puſhes as it were before her, is only the tide oppoſite to 
that which was raiſed by her when ſhe was nine hours pall the 


oppoſite meridian, 
* : SECT, XI. 


OF THR ANKRRATION OF THE FIXED STARS, CAUSED BY 
THE COMPOUND MUTION OF TER RAYS UF LIGHT, 
AND of The EA Tu IN Its oRntTt, 

It is found from obſervations of the eelipſes of Jupiter's ſa- 
tellitcs, that light is about 8 minutes in paſſing from the ſun to 
the caith; und as the earth deſcribes about 1% in a day, it will 
therefore in 8 minutes deſcribe 20” in its orbit ; and conſequently 
the velocity of light is to the velocity of the earth in its orbit, as 
radius to an arc of 20”, or as 10300 to 1, 

Now, if AN (Plate IV. Figure 18.) be the path of a _ 
in free ſpace, its apparent way on a moveable plane will be dif- 
ferent, for it will be that which is made by the reſolution of the 
two motions on a moveable plane, 

Thus let AN be deſcribed in any time by the body, and NF 
be d-(cribed by (a point in) the plane, in the ſame time. Now 
as the plane moves forward in the direction NF or AB, it leaves 
all the points of the fixed line AN behind it; all of which will 
thercfore ſeem to move backwards in the plane, "Therefore make 
ND == NF, for the body, inſtead of going to N in free ſpace 
will ſeem to go to D, and therefore AD will be the apparent 
path of the body in that plane. Therefore a ray of light emitted 
{om the ſtar in the direction AN, will fall upon the point D of 
the moving plane; and, hence, an obſerver at D will ſuppoſe the 
ſtar ſituated in the line DA. Conſequently, if BN be parallel 
to AD, and the point D tranſlated to N in the ſaid time, an ob- 
ſerver at N will ſuppoſe the (tar ſituated in the line NB, makin 
the angle BNF or ADV Jeſs than ANF, the angle, which it 
would appear under if the plane was at reſt ; ſo that the angle of 
elevation BNF above the line of direction NF of the obſerver, 
is leſs than before, being taken on the fide towards which the 
obſerver moves. The obſerver, therefore, inſtead of ſecing the 
{lar at A, its real place will ſee it at B, its apparent place. On the 
contrary, it the obſerver moves from F toNand D; and B, be 
the real place of the tar, then to an obſerver, if at N, its apparent 
p'ace would be at A, 


he apparent p ace B is always in the plane of aberration, drawn 


through the way of the obſerver NF, and the line NA drawn 
from the obſerver to the real place of the ſtar ; for AB, bein 
arallel to NF, is in the plane ADNF, and the angle BNA or 
NAD, is the angle of aberration ;; and by the quantity of this 
angle, the {tar is — in going towards it;; or raiſed in going 
from it. 5 

Now in the triangle AND it is as AN: NH :: fine ADN: 
ſine NAD; but AN and ND being given, the ſine NAD, the 
aberration, will be as fine ADN. And becauſe AN is 10300 
times as great as ND, therefore the ſine NAD does not differ 
ſrom its arc or angle, and conſequently the angle of aberration 
NAD or ANB, is always as the fine of the angle of the earth's 
way, ADN, or ANF. Hence tlic angle of aberration ANB is 
greateſt when AN is perpendicular to ND, and becomes nothing 
when AN is nothing. 

And ſince AN is to ND, ns radius to 20” ; therefore, when 
AN is perpendicular to ND, the NAD, or ANB, will be 20% 
which is the greateſt it can be. In other caſes it will be as 
rad, : fine AN , (che angle of the earth's way) :: 20” to the aber- 
ration correſponding to that angle, which angle is always taken in 
the plane of aberration ADNF, : 

By renſon of the aberration, if a ſtar was placed in the pole of 
the ecliptic, it would appear to deſcribe a circle of 40” diameter 
round the pole in a year, Any other (tar will appear to deſcribe 
a ſmall ellipſis in a year; the tranſverſe axis of which is 40% and 
parallel to the ecliptic z and the conjugate axis thereof at right 
angles to the former, and leſs than it in the ratio of it to the line 
of the ſlar's latitude, 

M. De La Caille, in his valuable Treatiſe of Aſtronomy. gives 
the following methods for finding the aberration in right aſcenſion 
and declination of a ſtar, 

Fon THE ABRRRATION IN RIGHT Agcen8ron, Seek in 
the Aſtronomical tables that point of the ecliptic, which cor- 
reſponds to the point'of the equator marked by the right aſcenſion 
of the (far ; this point (which call N) is always that wherein the 
ſun being found, the aberration makes the apparent right aſcen- 
ſion the lealt, Take in the ſame tables the angle made by the 
—_— and a meridian paſſing through that point N, and ſay, 
as the prudutt of the radius by the coſine of the declination of a 
ſar, is to the product of the coſine of the diſtance of the ſun from 
the point N, by the fine of the angle between the ecliptic and 
meridian of N, ſo is 20” to the aberration in right aſcenſion ; 
and is additive or ſubtrattive, according to the ſituation of the ſun 
to tae point N. which is ealy to determine. 

Fox THE ABERRATION IN DECLINATION. Take ſtom the 
Aflronomical tables the declination of the point N, and ſay as the 
ſum of the declinations of the ſtar and the point N (if of different 
names) or of their difference (if of the ſame name) is to the co- 


fine of the right aſcenſion of the ſtar; ſo is the fine of the obli- 


quity of the ecliptic, to the co-tangent of an arc, which is the 
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diſtance between tho point N in the eclipile, where the aberrac;, 
In right aſcenſion makes his right aſcenſion the loalt ang — 
point of the ecliptic (which call I) where the (un Is found, . 
the aberration in declivation makes his declination the lea(}, 

The point T is obtained by ſubtrotting the ore found from the 
place of N, it the right aſcenſion of the ſtar is proceeding (rom 
o to go with ſouth latitude and north declination z or from he 
to 270* with north latitude and ſouth declination; or, I is ung 
by adding this arc to the place N, if the right aſcenſion is beter 
270% and go? with latitude aud declination, both north; or he. 
tween go“ and 270 with latitude and declination, both fa 
On the contrary, the ſupplement of the ſaid arc from place N 
muſt be ſubtraQed, if the right aſceiifion is between 999 an 19,0 
with ſouth latitude and north declination z or is between 259 an 
360? with north latitude and ſouth dechnation. Finally, the ſup. 
plement of this arc from the place N mult be added, if the nn 
aſcenſion is between 270* and go“ with latitude and declinaticn 
both ſouth; or between 9o® and 270 with latitude and declination. 
both north, : 

Then ſay, as the product of the radius by the ſine of NT, is 
to the produtt of the coſine of the diſtance of the ſun from the 
point JT, by the ſine of the ſum, or difference, of the declination of 
the ſtar and point N, ſo is 200 to the aberration in declination; which 
is eaſily applied to the true declination of the ſtar, according to it; 
ſituation in regard to the ſun. 

The effect of the aberration of light on the planets may be ound 
thus. Say as the horary motion of the ſun, multiplied by the gn. 
dius of the annual orbit of the carth, is to the diſtance of the carth 
from the planet multiplied by 20”; ſo is the horary motion © the 
planet, in longitude, in latitude, in right aſcenſion, or dec! 14th n, 
to a quantity, whereby the aberration of light has diminiſhed (uch 
longitude, latitude, right aſcenſion, or declination, 


SES CT. al 
OF THE IRREGULAR MOTIONS OF THE PLANETS, THE 
- METHODS OF DETERMINING THEIR PLACES, THE EQUA- 
T10N OF TIME, &c. | : 


un 


IN order to the underſtanding of the matters treated of in 
this Section, it will be proper to premiſe the following dclinirions, 

I. The Trxvur AxoMaALy of a Planet, is the angle ANN (at 
the ſun 8) comprehended between the aphelion A, an! the planet 
N, in its orbit; or of a comet between it and the perihclion, $0 
Plate IV. Figure 19. | 

II. The Max ANOMALY is an angle ASG, taken propor- 
tional to, the time of the planet's moving from the aphehten A, to 
the place N, in its orbit. An arch of a circle, or the ate ANS 
ol the ellipſis, may atſo be taken for the mean anomaly, 


area ANS; and therefore the motion of 88, round the centte 8, 
is called the MAN Moron, 

III. Turn EqQuation oF THE CenTRE, is the Z. NSC, 
or the difference between the 'T'rue and Mean Anomalics, This 
is alſo named the abdomen axpth, 

IV. The Hetiocentric Pracr, Hatiocewrraic Loxgt- 
TUDRE, and HeLtocaxnTrIC LaTtTiTUDR of a Planet, are the pla- 
net's place, longitude and latitude, as ſeen from the fin, | 

V. IfS be the ſun [Figure 20) E, the carthz P, the planet, and 
PB perpendicular to the ccliptic, Then in the triangle EPS, or 
EBS, reduced to the ecliptic, the angle at the fun ESP, or ESP, 
contained between the earth and the planet, is called the Axt 
OF COMMUTA TION, 

VI. Tat Ancttor ELONGATION, is the angle at the carth 
PULS, or BES, contained between the ſun and the planet, 

VII. Tux VARALLAX of TH OnntT is the angle at the pla- 
net, or its place in the ecliptic EPS, or EBS, contained between 
the ſun and earth. Here k E is the earth's orbit, NPC the pla- 
net's orbit, NB its orbit, reduced to the ecliptic, HSN, the LAV 
oF THE Nopks, and N, the ASCENDING Nope, | 

VIII. Tus CurTATk Dis TAN R of a Planet from the ſun or 
the carth, is the line SB or EB, drawn from the fun or the earth, 
to the point where the perpendicular from the planet cuts thy 
ecliptic, 'This is the Aae of the planet from the ſun or the 
earth, reduced to the ecliptic, 

IX. Tux AxgGumanT or LaTtTUDR, is the Angle at the 
ſun, NSP, between the Planet and its aſcending Node, reckoned 
in the planet's orbit, NPC, 

X. Tur Rapix is the place of a planet at ſome remarkable 
point of time, as the birth of Chriſt, the beginning of a particular 
century, &c. From this point all the motions are calculated 33 
from a fixed foundation, 

XI. AryARrENT ok SoLAR Tims, is the time as it is ſhewn 
by the ſun, and proceeds irregularly, by reaſon of the earth's mo- 
tion, which is ſometimes quicker or flower than at other times. 

XII. Mraw on ASTRONOMICAL TIME, is the Time that 
= forward uniformly, without any acceleration or retardation. 

his is alſo called TRUE Time. 


XIII. Ax AsTRONOMICAL Dar, begins at the noon of the 
2 day, and ends at the noon of the following day, the hours 
ing reckoned from 1 to 24. 


| XIV, Taz ASTRONOMICAL YEAR begins and ends on — 
; 4 x 


This angle ASG increaſes uniformly with the time, or with the | 
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tat day of December, at een, and theſo be innlags or endings are 
different, in different places according to the difference of longitude, 


pgorostriox I. Having given either the true Anomaly or the Diſ- 
tance of a Planet from the Sun, te find the other, and the Time 
when it will be in that part of its Orbit correſponding therewith, 
«1 a(ſo the mean Au. 


Here the periodical time, the orbit of the planet, and the time of 
its being in its perihelion bein 1755 to be known, Mr. Emer- 
{on has Le that if N A (Figure 21 } be the orbit, $ the 
(un, C the centre, P the perihelion, A the aphelion, and if the ſemi- 
tranſverſe CP be put == @, ſemiconjugate CH, eccentricity 
CSD, the diſtance of the planet SN==y; its periodic time t; coline 
of Angle PSN==z, and D number of degrees in the arc whoſe 


coſine is =, and radius 1, that the time of the planets deſerib- 
ing the part of its orbit SPN will be truly exhibited by this ex- 
D -_ 


3 —_ , 1 ce 
preſſion 166 2 — if y ( which is equal = ) 


is given, then z, or the true anomaly which is equal tot * 


alſo given ; or if z, or the true anomoly be given, then y or the 
time of the planets arriving at N will be known; and the diffe- 
rence between this time and half the periodic time, will give the 
time of its moving from the aphelion. f 

If the planet in moving from the perihelion be paſt the aphelion, 
then the above expreſſion ſhews the time in which it will come to 
the perihelion again. 

Alſo the mean 22 will be equal to D—$7-29578 — 
reckoning from the perihelion, a 


ProrosITLION II. From the mean Anomaly given to find the 
true Anomaly. 


By the laſt Propoſition, the Mean Anomaly is found dire&ly 
from the true ; but there is no direct way of finding the true 
Anomaly from the mean ; but Mathematicians are obliged to have 
recourſe to methods of approximation, 

The following Solution, by the late excellent aſtronomer and 
mathematician, Mr. G. Wircunr, may be acceptable to our 
readers. : 

© Toexplain this, let ApHP, (Plate IV. Fig. 22) be the elliptic 
orbit of the planet, ACP the tranſverſe axis, HC the ſemi-conju- 
gate, and 8, the focus in which the ſun is placed ; mvrevover, let 
A,p, and P repreſent any three places of the planet, at three given 
in/tants of time : then it will be, as the time of deſcribing the el- 
liptic arc Ap, is to the time of deſcribing the elliptic arc pP, fo is 
the trilinear area ApS, to the trilinear area pPS$, and conſequently, 
the given area of the ſemi-ellipſe ApPA, is divided by the line pS, 
inthe given ratio of the time of deſcribing the elliptic arc as. to 
the time of deſcribing the elliptic are p. To divide an ellipſis in 
this manner, is the famous Keplerian problem, which has exer- 
ciled geometricians for almoſt two centuries, 


Solution, 


Let the ſemi-circle AGP be deſcribed upon the tranſverſe 
axis ACP, and through p, the place of the planet, let Dyk be 
drawn, parallel to the ſemi-conjugate HC, meeting the ſemi-circle, 
in the 1 E join E, 8, and the ſemicircle will be divided by the 
line ES, in the ſame ratio as the ſemi-ellipſe AHP is by the line 
5. as is demonſtrated by the writers on conics ; let E, C, be joincd, 
upon which, produced if needfu], let fall from 8, the perpendicular 
dF; take the are EM equal in length to the right: ine SF, and 
Join MzC: Then it is evident, that the area of the ſector ECM, 
will be equal to the area of the triangle ECS, and conſequently, 
lic area of the ſector ACM, will be equal to the trilinear area 
ASE : hence the ſector AMC, or the angle ACM, will be propor- 
tonal to the elliptic area ApS, which is called, the mean anomaly, 
of the planet, as the angle ACE, is denominated, the Eccgn- 
TRIC ANOMALY, and the angle ASp, the true, or co-equate 
anomaly,” 

Mr, Witchel proceeds to find the eccentric anomaly, and from 
thence the true anomaly on principles which evince his profound 
knowledge in geometry, and concludes with the following 


PRACTICAL RULE, 


© It will be moſt convenient to have the eccentricity expreſſed in 
mal parts of the ſemi-tranſverſe axis: that dune, from the 
log. of the perihelion diſtance, ſubtraR the log, of the aphelion diſ- 
tance, and let the remainder be called A; likewiſe to the log. of 
the eccentricity add the log. 1.7581 23 (being the log. of the num- 
r of degrees contained in an arc equal to the radius) and call the 
ſum B; to the log. A, add the log. tangent of half the mean ano- 
maly, and the ſum will be the Jog. tangent of an are; ſubtract 
is arc from half the mean anomaly, and to the log. ſine of the 
remainder add the log. 1.758123, and the ſum will be the log, of 
difference of the mean and eccentric anomalies, very nearly; 
then if the mean anomaly be leſs than 180*, ſudtract this diffe- 
rence therefrom, otherwiſe add it thereto, and it will give the firſt 
value of the eccentric anomaly, which will be ſufficiently exact in 
Ne 30. Vor. I. 


each of the planets, muy Mars and Mercury : In the former the 
error, when greateſt, will be about three-fourths of a ſecond z but 
in the latter, it will amount to one-third of a- minute: in order 
therefore, to correct It, let the log. line of the eccentric anomaly, 
as found above, be added to the log, B, and the ſum will be t 
log. of the difference of the two anomalies to a (till greater exact - 
nels ; then, if to the log, co-fine of the eccentric anomaly, there 
be added the log. of the eccentricity, the ſum will be the log. of 4 
ſraction, which, if the eccentric anomaly is more than 270*, or 
leſs than 9o?, mult be added to unity, otherwiſe ſubtrated there» 
from, and the ſum, or difference, will be a number, by which if 
the difference of the two values of the eccentric anomaly be di- 
vided, the quotient will be the error of the firſt value of the eceen- 
tric anomaly : then if the eccentric anomaly, is in the firſt or third 
quadrant, let the error be ſubtracted therefrom, otherwiſe added 
thereto, and it will give the eccentric anomaly to a very great 
degree of exactneſs: laſtly, to the log. tangent of half the eccen- 
tric anomaly add half the log. of A, and the ſum is the log. tangent 
of half the true anomaly,” 

Mr. Emer$0N has demonſtrated the following Properties: 

1ſt, That the aphelion diſtance, AS, is to the ſemi-conjugate 
CH, as the tangent of half the eccentric anomaly, ACE, tv the 
tangent of half the true anomaly ASp. | | 

zd. That the ſquare root of the aphelion diſtance SA is to the 
ſquare root of the perihelion diſtance SP, as the tangent of half 
the eccentric anomaly to the tangent of half the true anomaly. 

34. That the ſine of the true anomaly is to the fine of the ec- 
centric anomaly, as the ſemi-conjugate to the diſtance (Ep) of the 
planet from the ſun, : 

4th. And that the fine of half the true anomaly is to the ſine of 
half the eccentric anomaly, as the ſquare root of the perihelion 
diſtance, SP, to the ſquare root of Sp, the dillance of the planet 
from the ſun, 

From the foregoing propoſitions, Tables may be made for 
computing the place of a planet in its orbit. 


Proros1T1ON III. Ts find the Equation of Time, or the Difference 
between the true and apparent Time, 


All uniform motions are proportional to the times in which 
thoſe motions are performed : hence, if the times are given, the 
motions will be known, or if the motions are given, the times will 
be known, and conſequently the motions and times may be taken 
for the meaſures of one another j but ſince the motion of the earth 
(or apparent motion of the ſun) in its orbit, is not uniform the ap- 
patent tie will not be equable. 

Likewiſe, as the ſun's apparent motion is not in the plane of the 
equator, but in an orbit inclined to it in an angle of 23% 28), it 
will on that account alſo appear to move unequally therein, 6 
that there are two cauſes that produce the inequality of natural 
days, to wit, the elliptical orhit of the earth, and its obliquity to the 
equator, To explain this, See Plate IV. Figurea3. Let ANP be 
the earth's orbit; 8, the ſun, and let the area ASB be == area. 
PSD, then dhe areas ASB and PSD are deſcribed in equal times ; 
and ſince AS is greater than PS, the are PD is greater than AB, 
Conſequently the earth moves flower in the aphelion A, and 

uicker inthe perihelion P, varying with an increaſed motion from 
A to P, ſo that at any place N, the angular motion is reelpro- 
cally as S 

Now, ſuppoſe AB and PD to be deſcribed in times equal to that 
of the earth's rotation z then, when the earth has made an entire 
rotation about its axis, the meridian of any place will paſs through 
the ſame (tar as it did at the beginning, when it was at A, But 
the earth in the ſame time having really = the ſun _—_— 
moved through an arc of the ecliptic equal to AB, the {ame meri= 
dian does not paſs through the ſun, it being then parallel to A8; 
and therefore the earth muſt continue its revolution about its axis, 
through an angle equal to ASB, before it can overtake the ſun, 

Again, the earth paſſing through PD in the time of its rotation, 
the meridian, being then parallel to PA, will not paſs through the 
ſun at 8, but the earth mult continue its rotation through the angle 
PSD, before the meridian overtakes the ſun, 

Now the angle PSD, being greater than the angle ASB, and the 
earth's diurnal motion being uniform, the meridian will be _ 
in overtaking the ſun at P than at A, or, which is the ſame, 
ſun will be longer in coming to the meridian at P than at A, and 
ſo the day (viz, including day and ni ht) will de longer when 
the earth is in the perihelion than in the aphelion; and ſince the 

ribelion happens near the middle of winter, the natural days will 
be longer in winter than in ſummer. 

Again, by the doctrine of centripetal forces, the mean motion 
round $ will be equal to the true motion, when SN is equal to the 
ſquare root of the product of the ſemi-axis, and that happens in 
two points of the orbit. ; ö : 

Let AEPQ, ( my 24) be the 7 EQ, the equi- 
noctial; BL, the ecliptic. Suppoſe the ſun, moving uniformly, 


to be at D, then the meridian, PDFA, being drawn through the 
point D, and the poles P and A, it is plain that when Dis near 
C, the motion CD, along the ecliptic, is greater than that along 
the equinoctial CF, becauſe the h 
the baſe CF; but when D is _ 

4 


uſe CD is greater than 
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no dial FO is greater than that in the ecliptic DL ; for the part 
DL, almoſt coinciding with à parallel circle, muſt be leſs than 
the correſponding part, F, of the great circle, Hence there is 
a point between C and L, Where the motion along CL is equal to 
the motion in the equator, CQ, or, which is the ſame, where 
the motion of longitude is equal to the motion of right aſcenſion ; 
but in all other points theſe two motions are uncqual, After a 
quadrant of the ecliptic is deſcribed, they coincide at L and . 
and therefore they coincide at the equinoRial and ſolſtitial point», 

Hence, the equation of time is effected by two cauſes, ſolely 
independent on each other. When they concur together, they 
increaſe this inequality; when they are of a contrary kind, they 
decreaſe it; and, in this caſe, when they are equal to each other, 
the inequality vaniſhes, 


To find the equation of time anſwering to each ſeparate cauſe, 


proceed thus. 
I. For that depending on the Elliptical Orbit of the Barth. - 


Find the true anomaly from the mean, by a table computed for 
that purpoſe, according to Prop, II. the difference between the 
true and mean anomalies, converted into time, gives the equation 
of time; in which caſe obſerve, that from the aphelion to the peri- 
helion, where they coincide, the mean place precedes the apparent 
place, but from che perihelion to the aphelion, tne apparent place 

recedes the mean; and conſequently, the equation of time will 
bo additive or ſubtractive accordingly. 


H. For the Equation depending on the Obliguity of the Ecliptic. 


Let CD, in the aforeſaid figure, be the ſun's longitude ; and let 
CL (in the equinoRial) be taken equal to CD. Then in the right- 
angled triangle, CDF, there are given the hypothenuſe CD, and 
the angle C, to find the rightaſcenſion CF ; then CF, taken from 
CD or Cl, gives the difference FI, which converted into time, is 
the equation for the longitude CD : where note, that the mean place, 
I. precedes the apparent place, F, in the firſt and third quadrants 
of the ecliptic ; but in the ſecond and fourth quadrants, the appa- 
rent place precedes the mean, and the equation of time reſuking 
from this cauſe, is additive or ſubtractive accordingly, 

The final, or total equation, as reſulting from both-cauſes, is 


the ſum or difference of theſe equations, according as they are of 


like or different kinds, and is to be added or ſubtracted accordingly, 
as ſhall be denoted by the ſign of the greater of the two former 


equations, 


ProposrTION, IV. Jo find the Sim's Place and Diſtance at a given 


Time, by Aftronomical Tables, 


Let L==the ſun's mean place or longitude ; P==the place of 


tne apogee ; A == the ſun's mean anomaly ; K = the equation 
belonging to the anomaly A, which is, Kor-; G a= the arc be- 
longing to the equation of time, which is alſo+or— ; and let 
D == log. diſtance of the ſun, anfwering to the ſaid anomaly ; 
then EAC ſun's true place, or 9“ = ſun's 
place, and the number anſwering to the log, D, is his diſtance. 


ProrosiTIon V. To find the Place of a Planet at a given Time, 
. by Aftronomical Tables, 


Let L = the planet's mean longitude or place ; =Fthe longi- 
ſude of the aphelion ; L—F * the mean anomaly; E the 
equation anſwering to A, which is4-or—; N == the place of 
the aſcending node; L4+E=zH, the heliocentric longitude ; H 
TN, the ar ument of latitude ; R == the reduction be onging to 
eee which isor— ; then L4+-E+R = the true heliocentric 
ongitude, 

Iſo, let B =diſtance anſwering to A; X = the heliocentric 
latitude ; and c == the curtation for HN; then B==Czzcurtate 
diſtance of the planet in the place of the ecliptic; and the difference 
of the longitudes of the earth and planet is the angle of commu- 
tation, or angle at the ſun ; then in the triangle made by the ſun, 
earth, and planet, there are two ſides, and the 
at the ſun, given, to find the angle at the earth or angle of elon 
tion, which added tu or ſubtracted from the ſun's place, according 
asthe planet's place or ſun's place is foremoſt, (which will appear 
by the conſtruCtion, if a figure is drawn) will give the Geocentric 

ace of the planet, 

=_ Geocentric Latitude will be found by the following pro- 
portion : | 

As the fine of the angle of commutation reduced to the ecliptic 


: ſine of the elongation :: tangent of the heliocentric latitude ; 
tangent of the geocentric latitude, 


ProrostTION VI, Ts find the Time when a Planet it Matimari, 


Tf the orbits of the planets were exact circles, the time might be 
exaQly found, but as they are elliptical, there in no direct method 
by which this buſineſs can be accurately performed however, as 
their orbits do nut widely differ from circles, we may u 
near to the time, which may be cor rected by repeater trials, 

Mr. Emerſon has demonſtrated, that if AR, and CB, (Plato 1V, 
Figure 25.) be the orbits of two planets, both circular, and in the 
ſame plane) and 8, the ſun in — centre and if the 


ncluded _ made 


radius SA or SR be put r, and the radius SB==R, then 


poſing one of them A, or — to be the earth, and the other any 


planet, that ſuch planet will appear ſtationary to u ſpeQator on 


the earthy. when the coſine of the angle ASB = — 
radius being i. Whereof, having the mean diſtances of the 
earth and planet, find, by the above Theorem, the angle at the ſun 
between the earth and planet, when it is ſtationary ; and for th, 
time when the planet is ſuppoſed to be ſtationary or nearly ſo, find 
the heliocentric places of the earth and planet, and you will have 
the angle between them, as it appears at the bung then if this an. 
gle be the ſame as the ſtationary angle found as above, the aſſumed 
time is the time required, nearly; but if not, find the number 0 
days which the earth and planet have to move in their orbits, til 
they make that angle; which may be done thus: Let P be the pe- 
riodic time of the planet, p that of the earth, and x number of 


days required. Then P: 360˙ =: x: W, the arc run through 
by the planet; and as p: 360: : x: — the arc run through 
by the earth; and the difference of theſe arcs or angles, muſt be 
put equal to the ſum or difference of the two former mentioned 
angles, as the caſe requires, which. will give an equation from 
which x will be readily found, and fo the time of their being ſta- 
tionary will be determined nearly; to correct which find the geo- 
centric longitude of the 7 for the day fo determined, and alſ» 
for the following day; if they happen to be the ſame, then the 


planet is ſtationary on one of theſe days ; but if not, obſerve whe. 


ther it is direct or retrogade. If it be dire, it is either ſhort 
of the firſt ſtation or the ſecond, IF it is retrogade, it is 
either paſt the firſt or ſhort of the ſecond ſtation. Wherefore 
you muſt accordingly take 3, 4, or more days, ſooner or later 
than this time as the caſe requires, and compute a new the geo- 
centric longitude of the planet for that time and the day follow- 
ing ; and if as before, theſe do not agree, a new time muſt be 
taken and their places computed again, till at laſt they are found 
to correſpond, Then, when you are within a day of the true 
time, compute the planets geocentric longitude for three ſucceſſive 
days; and fo having the progreſs or regreſs of the planet for theſe 
times, the exact time of 1 planet's being ſtationary, may be found 
by the method of interpolation; for which, ſee the word IxrER 
POLATION.. 


ProrostTion VII. Having given the Time of any one Tranſit of 
Mercury, or Venus, over the Sun's Diſk to find all the Times, 
toherein we may _ to ſee a Tranſit of the fame Planet, when 
it is in th: ſame Node. | 


It is known from obſervation that the inferior planets, Mercury 
and Venus, ſometimes paſs over the ſun's diſk, and appear thercon 
as black ſpots, This phænomenon can —＋ 1 when the 
earth and planet are in or near the line of , the planet being 
at the ſame time retrograde, 

The ſun muſt be ſo near the node, as that his apparent ſemi-dia- 
meter may exceed the entric latitude of the planet; for other- 
wiſe, it is evident the planet will not appear on his diſk, ; 

Alſo, ſince the line of the nodes of each planet is nearly fixed in 
one place, the earth will be in the line of the nodes, always in or 
near the fame point of his orbit ; and hence, the planet being te- 
trograde in the aſcending node, and the earth at that time in the 
line of nodes, the 4 will conſtantly happen about the ſame 
time of the year z and the ſame for the deſcending nude. 

Now let P==the periodic time of the earth; and p, the periodic 
time of the planet; then we have only to find two whole numbers 


P 
as * und y, ſuch as that P may be equal to y p, or that 5 my 


be equal to = that is, to find two whole numbers in the ſame 


ratio, or neatly ſo, as p and P. 

For Mercury, th numbers, are vo ho 14. 157 , Ke. 
each ratio approaching nearer and nearer to the truth; the upper 
number 45 is the of ſydereal years, in which a tranſit may 
be expected to return, 

At the end of 6 years it rarely happens, but frequently at the end 
of 7. Alſo at dhe end of 13, 33, 46, or any additions made by 
them, a tranſit will probably happen. On November 12, 1782, 
there was a tranſit of Mercury, and at the diſtance of about 7 

ears, viz, on November 3, 1789, there was another, Alſo on 
lay 4. 7786, there was a tranſit of Mercury, and at the 
diftace of 13 years, vis. on May 7, 1799, ther will be another, 


which are al will happen in relent century, 
# 11 71 
For Venus, the numbers 7 aro , 1 Ake. therefore at 


I. db oye or 235 years, or 714 years, of their com. 
pounds, (though but ſeldom 4 8 years ade of Venus will 

robably return. In 1639 on Nevember 24, old {tile there was 4 
tranſit of Venus, and at the diſtance of about 23 years, vis. on 
November 27 A. D. 1784 old ſtile there will be another, alſo on 
May 33, A. D. 1769 there was a tranſit of Venus, and on May 28, 
A. D. 1996, there will be another which are all that will happen 
before the expiration of the two following centuries, 
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u VIII, To find the ara Time of the Ingreſt and Egreſi 
Pn inferior Planet, por over the 4.45 Diſt, and it. — 
Approach to the Sun's Centre. 


By the lat ſition find the time when the tranſit will nearly 
happen ; and to that time find the place of the earth, and the 
heliocentric longitude: If theſe they are then 

Fr eonfunction; but if not, the time their conjunRion 
muſt be found thus, Put P, p, for the periodic times of 


the earth and planet, reſpectively, the d 

which the planet gains of the ſun in a day, which putz=D, Then 
ava D* : 1 day :: difference between the earth's and planet's he- 
liocentric places in degrees, to the time (in days) either to the con- 
junction, or paſt it, according as the earth or planet is foremoſt. 
But if that time ſhould prove to be not the time of the true he- 
liocentric conjunction, the operation mult be ed till the 
true time is had, or the time may be found by the rule of falſe, 


Then baving the heliocentric places of the earth and — the 


of the node, and the diſtance between them, the daily or 
motions of both the ſun and planets, and the inclination of 
the orbit, which is the planet's path upon a fixed plane, the path 
or the planet on the moveable plane of the ſun's diſk may be eaſi 
found, as alſo its diſtance trom the ſun's centre, when neareſt, 
and the time of the beginning and ending cf the tranſit. 


Proyos1TION IX. To find the Quantity of Matter in any Body 
that has another revolving about it. 


Plate IV. Figure 25. 


The quantity of matter in any central body, is as the cube of 
the diſtance of the revolving body directly; aud the ſquare of the 
periodical time inverſly, by centripetal torces, 

Let 8 be the ſun, E the earth, Pa planet, T or Q a ſatellite, 
and let radius PT == r, periodical time of T or 8 2. Then 

7 


I 
nw or mm 


the quantity of matter in the body P is as 77 

Now p or the periodic time is known 2 all the planets and 
ſatellites; and to find PT, let ST, EQ, be tangents to the orbit 
at T and Q then PT is as SP x angle PST ; or PQ, as PE 
angle PE becauſe theſe angles arc very ſmall. Therefore SP 
angle PS IPE bh PEQ. Now the greateſt elongation, or the 
angle PEQ is found by obſervation ; and the heliocentric places 
of the planet P, and the earth E are known, by the theory of 
the planets. Therefore in the triangle ESP, two ſides ES, 8, 
and the included angle ESP are given te find EP, And EP being 
known, as alſo PS, the angle PST will be known; and from 


I 
hence QT or TP, And therefore the quantity == will be known 


which is propertienal to the quantity of matter in P. 

Therefore it will be, as rad. : PE : : S.QEP : PQ or PT. 

Or elſe, PS: PE : : angle PEQ; angle PST the heliocentric 
elongation ; and then as rad: PS:: ty PST: PT. Thus the 
diſlance of Venus from the Sun is known to be 723.4. And FT 
for * 4th ſattellite, is found to be 12.508 ; tor Saturn's 4th 
ſatellite 8.5084; for the Moon 3.0546. And p or the periodic 
time for Venus, is 2244.7; for Jupiter's 4th ſatellite, 16.6874 
for Saturn's 4th ſatellite, 15.944; and for the Moon, 27.322. 


3 
Therefore for the Sun, Jupiter, Saturn, and the Earth, 
comes out 871 0255; 2.423; and 03817. Therefore 
the mn 2 * Ys Sun, Jupiter, * Lad the Earth, 
are as 196420; 184.05 ; 63.48; and t, reſpectively. This is 
ſuppoſing the ſun's parallax to be 1:4 ſeconds, and conſequently 
the angle, the radius of the moon's orbit, ſubtends at the ſun, 
10'30", If the ſun's parallax be more or leſs than 10'$; the 
vantity of matter in the earth muſt be increaſed or dimini in 
[riplicate of that ratio; the reſt remaining the ſame, 

Cor, I, The real diameters of the ſun, and planets, are ; for 
the Sun 10000, Saturn 790, Jupyer 996, Mars 57, the Earth 109, 
Venus 112, Mercury 40, the Moon 30. 

Con- II. Hence the denſity of the ſun, and ſuch of the planets 
5 have ſatellites, arez the Sun 100, Saturn 654, Jupiter 95, the 

ren 29 . 

Cor, fit The weight of a body at the ſurface of any planet, 
is as the denſity and diameter of the planet. And therefore is at 
the Sun 23.34, Saturn 1.208, Jupiter 2.209, and the Earth 1, 


PhoyortTIon X. 77 find the Propertion between the Axit of the 
Sun or Planet, and i Equinedtial Diamuter, 


Let y == radius of the ſun or planet, / force of gravity on 
Itsſur face, vz=zverſed ſins of the arch deſcribed in 1 ſecond by 
its rotation, to the radius r. L= equinoQial or greateſt radius, 
Then if the force of gravity F be denoted by the ſpace a heavy 
body deſeends in a ſecond at 106 ſurſace, v will denote the centri- 


fugal force ariſing from its revolving ; and this is equal to the di- 
minution of its gravity, But ſo much as the gravity of « column 
of the planet is diminiſhed, ſo much is its height increaſed, to 
make an equilibrium. And this is the ſame within the planet as 
it the ſurface; as buth theſe forces decreaſe in the ſame ratio. 
Therefore we ſhall have f : fv: : Hir, And fo fv: :; 


2H: ar; that it, fr fo : : as the equinoQial diameter: to the 
polar diameter nearly, 

Therefore, if the diameter and time of revolution be known; 
the arc deſcribed in a ſecond will be known, and v the verſel ſine 
of that are. Alſo F will be known, by having the gravitating 
force upon the ſurface, And hence, the ratio of the diameters 
will be found, 

Cor. In the earth, the ratio of the axis to the equatorial dia- 
meter, will be found as 28g to 266. And in Jupiter as 11 to 12, 
In the ſun the difference is quite inſenſible. In the reſt of the 
planets, there wants the proper data. ; 

With regard to the ſeveral irregularities and inequalities which 
take place in the lunar theory, they are ſo many, and affected with 
ſuch variations, that I chooſe rather to refer to thoſe authors who 
have made them their peculiar ſtudy, and have written particu- 
larly on the ſubject, than enter into the minutias of a matter fo 
perplexed and intricate that there are ſcarce two writers who are 

rfectly of one opinion The moſt diſtinguiſhed authors on this 
ubject are Newton, Euler, De la Lande, Clairault and Mayer. 


SECT. XIII. 
OF COMETS. 


Comets are ſo called from their having a long tail, ſomewhat re- 
ſembling the appearance of hair. Though this is not always the 
caſe; for ſome comets have appeared which were as well defined 
and as round as planets: but in general they have a luminous mat- 
ter diffuſed around them, or projeQing out from them, which to 
appearance very much reſembles the Aurora Borealis. When 
theſe appear, ** come in a direct line towards the ſun, as if they 
were going to fall into his body; and after having diſappeared for 
ſome time in conſequence of their proximity to that luminary, 
they fly off again on the other ſide as faſt as oy eame, projecting 
a tail much greater and brighter in their receſs from him than 
when they advanced towards him ; but, getting daily at a farther 
diſtance from us in the heavens, they continually loſe of their 
ſplendor, and at laſt totally diſappear. Their apparent magnitude 
is very different; ſometimes they appear only of the bigneſs of the 
hxed ſtars; at other times they will equal the diameter of Venus, 
and ſometimes even of the ſun or moon. 

The true motion of comets was diſcoyered from the obſervations 
made by Sir Iſaac Newton on the great comet of 1680. This 
deſcended almoſt perpendicularly towards the fun, with a prodigi- 
ous velocity; aſcending again with the ſame velocity retarded, as 
it had been before — 

The many exact obſervations made on this comet enabled Sir 
Iſaac Newton to determine that they are a kind of planets which 
move in very eccentric ellipſis. 

Dr. Halley collected all the obſervations he could on comets ; and 
calculated the periodical times of 24 of them, on a ſuppoſition of 
their being parabolas but afterwards found that they agreed better 
with the — of their motion being performed in very ec» 
centritic elliptical orbits. On this he calculated a table of their 
elements ; from which it was manifeſt that they were not compre- 
hended in the zodiac, ſome of them making an angle of upwards 
of 80* with the ecliptic. 

By computations founded on theſe elements, the Doctor con- 
cluded that the comet of 1682 was the ſame which had appearcd in 
1607 and 1531 : that it had a period of 75 or 76 years; and he 
ventured to foretel, that it would return about the year 1758. 

The comet which appeared in 1661, was ſuppoſed o be the 
ſame with that of 1532, and to have a period of 129 years; and, 
from the equality of periods, and ſimilitude of appearances, it 
was concluded that the great comet of 1680 was the ſame which 
had appeared in Ir. in the time of Henry I. and the conſulate 
of Lampadius and Oreſtes, about the year 531, and in the year 
44 B. C. before Julius Carſar was murdered; conſequently its 
period muſt be about 37 d years, 

Since the time of Dr. Halley, other aſtronomers have calculated 
the elements of 25 other comets; all of which, png ons of 
three which appeared in 1959, and which differs but little from 
that of 1531, 1607, and 1682, and is therefore accounted the 
ſame, differ very much ſrom each othery ſo that we cannot hel 
concluding them all to be different, and that the number of the 
budics is very great, 

Though the orbits of all comets are either parabolas or very 
eccentric ellipſes, yet there are vaſt diſſerenees among them z for 
the planes of ſome comets are almoſt perpendicular to others, and 
ſome of their elllpſes are much wider than others, The nat 
rowelt ellipſes of any comet hitherto obſerved was that of 1680, 
There is alſo a great inequality in the motion of comets, their ve- 
rn being incomparably greater in their perihelion than in their 
apaciion. 

1 ſtronomers are now II that comets are opaque 
bodies, enlightened by the ſun ; and of this opinion was Sir Iſaac 
Newton, for the confirmation of which, he obſerves, that if a 
comet be ſeen in two parts of its orbit, at equal diſtances from the 
earth, but at unequal diſtances from ihe ſun, it always ſhines | 
brighteſt in that neareſt the ſun, | 

heir diſtance may be known from their parallax, according 
to which Sir Iſaac found the diſtance of the comet 1577 2 
a 
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about 210 ſemidiameters of the earth, its apparent diameter being 
ſeven minutes: whence alſo he concluded that the true diameter 
of the comet was to that of the earth as 3 to 14. EY 

Various conjectures have been formed reſpecting the tails of 
comets; thouph it is acknowledged by all, that they depend on 
the ſun ſomeway or other. 1 

Sir Iſaac Newton was of opinion, that the tail of a comet is a 
very thin vapour which the head ſends out by reaſon of its heat: 
that it aſcends from the ſun juſt as ſmoke does from the earth : that 
as the aſcent of ſmoke is cauſed by the rarefactions of the air 
wherein it is entangled, cauſing ſuch air to aſcend and carry the 
ſmoke up with, it, ſo the ſun's rays acting upon the comet or at- 
moſphere of the comet, do by farefaction and refraRion heat the 
ſame ; that this heated atmoſphere heats, and by heating rarefies, 
the ether that is involved therein; and that the ſpecific gravity 
with which ſuch æther tends to the ſun, is ſo diminiſhed by its rare- 
faction, that it will now aſcend from him by its relative lightneſs, 
and carry wich it the reflecting particles whereof the tail is com- 

ſed. 

"The near approach of ſome comets to the ſun ſubjects them to 
- intenſe and inconceivable degrees of heat. Newton calculated that 
the heat of the comet of 1680 muſt have been near 2000 times as 
great as that of red hot iron. The calculation is founded upon 
this principle, that the heat of the ſun falling upon any body at 
different diſtances is reciprocally as the ſquares of thaſe diſtances ; 
but it may be obſerved, that the effect of the heat of the ſun upon 
all bodies near our earth depends very much on the conſtitution of 
thoſe bodies, and of the air that ſurrounds them, 

Indeed, according to his calculation, the comet of 1680 muſt be 
for ever in a ſtate of violent ignition, He hath computed that a 
= of red-hot iron of the fame dimenſions with the earth, would 
carce be cool in 50,000 years. If then the comet be ſuppoſed to 
cool roo times faſter than red-hot iron, as its heat was 2000 
times greater, it muſt require upwards of a million of years to cool 
it. In the ſhort period of 575 years, therefore its heat will be 
ſcarce diminiſhed ; and, of conſequence, it muſt now be in a ſtate 
of ignition very little inferior to that of the ſun itſelſ. Sir Iſaac 
Newton hath farther concluded, that this comet muſt be conſide- 
rably retarded in every ſucceeding revolution by the atmoſphere 
of the ſun within which it enters; and thus muſt continually come 
nearer and nearer his body, till at laſt it falls into it. This, he 
thinks, may be one uſe of the comets, to furniſh fuel for the ſun, 
which otherwiſe would be in danger of waſting from the conti- 
nual emiſſion of its light. 

He adds, that for the conſervation of the water and moiſture of 
the planets, comets ſeem abſolutely requiſite; from whoſe con - 
denſed vapours and exalation all the moiſture which is ſpent in 
vegetation and putrefaction, and turned into dry earth, &c. may be 
reſupplied and recruited; for all vegetables grow and increaſe 
_ trom fluids; and again, as to their greateſt part, turn b 
putre faction into earth; an earthy lime being perpetually precipi- 
tated to the bottom of 5 liquors. Hence the quantity of 
dry earth muſt continually increaſe, and the moiſture of the globe 
decreaſe, and be. quite evaporated, if it have not a continual ſup ly 
from ſome part or other of the univerſe, 4 And 1 ſuſpect (ad, 5 
our great author), that the ſpirit, which makes the fineſt, ſubtileſt, 
and beſt part of our air, and which is abſolutely requiſite for the 
life and being of all things, comes principally from the comets,” 

Mr, Whiſton, from Flamſtead's meaſure of its apparent diame- 
ter, coneluded the nucleus of the comet to be about ten times as 
ys the moon, or equal to a fourth part of the earth, and at- 
tributed the univerſal deluge in the time of Noah to the near ap- 
proach thereof, His opinion was, that the carth paſſing through 
the atmoſphere of the comet, attracted therefrom great part of the 
water of the flood j that the nearneſs of the comet raiſed a great 
tide in the ſubterraneous waters, ſo that the outer cruſt of the earth 
was changed from a ſpherical to an oval figure ; that this could not 
be done without making fiſſures, and cracks in it, through which the 
waters forced themſelves by the hollow of the earth being changed 
into a leſs capacious form ; that along with the water thus ſqueez- 
ed upon the ſurface of the earth, much flime or mud would riſe; 
which, together with the groſſer part of the comet's atmoſphere, 
- would, after the ſubſiding of the water, partly into the fiſſures and 
partly into the lower parts of the earth to form the ſea, cover all 
over the antediluvian earth, to a conſiderable depth. 

The ſame comet he thought would probably, when coming near 
the earth, and heated in an immenſe degree in its perihelion, 
be the inſtrumental cauſe of that great cataſtrophe, the general 
conflagration foretold in the ſacred writings. 

+ The analogy between the periodical times of the planets and 
their diſtances from the ſun, difcovered by Kepler, takes place 
alſo in the comets. In conſequence of this, the mean diſtance of 
a comet from the ſun may be found by compairing its period with 
the time of the earth's revolution round the ſun, Thus the pe- 
riod of the comet that a in 1531, 1607, 1682, and 1759, 
being about 76 years, its mean diſtance from the ſun may be 
found by this proportion : As 1, the ſquare of one year, the carth's 
periodical time, is to 5776 the ſquare of 76, the comet's periodi- 
cal time; ſo is 1,000,000, the cube of 100 the earth's mean diſ- 
tance from the ſun, to 5,776,000,000, the cube of the comet's 
* 4 


mean diſtance, The cube root of this laſt number is 1594, e 
mean diſtance itſelf in ſuch parts as the mean diſtance of the cart h 
from the ſun contains 100, If the perihelion diſtance of thi, 
comet, 58, be taken from.3588 double the mean diſtance, ue 
ſhall have the aphelion diſtance, 3530, of ſuch parts as the dil. 
tance of the earth contains 100 ; which is a little more than 

times the diſtance of the earth from the ſun. By a like method 
the aphelion diſtance of the comet of 1680 comes out of 138 
times the mean diſtance of the earth from the ſun, ſuppoſing it 
period to be 575 years z ſo that this comet, in its aphelion, goes 
more than 14 times the diſtance from the ſun that Saturn does. 


A TABLE of the ELxmenTs of the principal ComgTs which, 


have hitherto been duly obſerved. 
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As the orbits. of all comets are either parabolas or ellipſes 
(though probably they are all elipſes) 3 and as their elliptical 
orbits are ſo very eccentric, that they approach exceedingly near 
to parabolas, aſtronomers, for the eaſe of computation, generally 
ma qu calculations on comets, as if their orbits were actual 

as, 

On this ſuppoſition, Mr. Emerſon, in his Aſtronomy. has de- 
monſtrated that the times in which different comets move through 
ſimilar parts of their orbits, are as the ſquare roots of the cubes 
of their perihelion diſtances; that if-a comet's perihelion diſtance 
be _ to the mean diſtance between the ſun and earth, it will 
deſcribe a quadrant of its orbit in 10g days, 14 hours, 46 minutes, 
and 12 ſeconds ; and that if be put == the perihelion diſtance ol 
any comet, the time of its moving from its perihelion io the 90 
of its orbit, will be 109. 61 SPV Pp ys. n 

Mr. Emerſon as alſo ſhewn, that if PNO (Plate IV. Figure 26) 
be the orbit of a comet, 8, the ſun, P the perihelion, N the place 
of the comet. And if the perihelion di SP be put =» 
comet's diſtance SN == y, coſine of true anomaly PSN = 
and v == verſed (ine of the ſup 
days, the time of a comet's deſcribing a quadrant whoſe perihe- 
lion diſtance is 1, => mean diſtance of the earth be put = 


and D = time of the perihelion ; then will the diſtance y = 
= the time from the perihelion, D, = #242 


9 and the area PSN = E XVg<77. Allo if 
| be 


nt thereof. Allo if 109. 615 . 
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ASTRONOMY. 


he the coſine of half the true anomally, then the comets diſtance 
= radius being 1. 

Note, the comet's orbit and the time of the perihelion re here 
ſuppoſed to be known. : 

Hence a table may be made for finding when a comet will be in 
any given part of its orbit, or, on the contrary, for finding in what 
point of its orbit it will be in any given time, 

N. B. In Section VII. I have ſhewn how to determine the 
orbit of a planet, but there is no ſuch direct method for finding 
the orbit of a comet; and therefore Aſtronomers uſually feign an 
orbit at pleaſure, and examine how it agrees with the. motions of 
the comet, as determined by obſervation; and it they find it differ 
therefrom, they aſſume another orbit, and ſo on by trial, till at laſt 
they meet with one that will give the comet's place, &c. at any 
propoſed time, according to obſervations; and thence they con- 
clude that ſuch orbit is the true one. 1 

M. de 1a Caille has ſhewn, that if f be put for the tangent of 
half auy true anomally of a comet, moving in a parabolic orbit; 
a, for the time it is in going from the perihelion to 90“, and 5, 
for the time in paſſing from the 13 to any aſſigned point 
in its orbit; alſo the diſtance of the comet from the ſun in its 
perihelion being ſuppoſed 1, and the times a and 6, — given, 
that the tangent of half the true anomally will be found by ex- 
tuacting the root of the following cubic equation, viz. t + 3t 


==; and therefore by ART, XXV. of our New Syſtem 


oo romeo t will be found = 7+ E : A 


1 1 
* , 1 . 


The degrees, &c. anſwering to the tangent t, being doubled, 
will give the true anomally; and when the comet is direct, that 
being added to or ſubtracted from the place of the comet in its 
perihelion, according as the comet is paſt or ſhort of the 

rihelion, will give its true heliocentric place in its orbit; or, 
If it is retrograde, the ſame muſt be ſubtracted from or added to 
the perihelion place, according as the comet's place precedes or 
ſucceeds the place of the perihelion. p 

In order to calculate the place of a comet at any time propoſed, 
as ſeen from the earth, obſerve the following directions, 

iſt, Having the perihelion diſtance of the comet, find the time 
in which it will go through go? of its orbit, and from thence 
the true anomally, or angle from the perihelion, anſwering to the 
given time; then 2 or ſubtracting the ſame (as the caſe 
mall require) from the place of the perihelion, its true heliocen- 
tric place in its orbit will be had. 

2d, Subtract the place of the aſcending node from the comet's 
true heliocentric place, and the remainder will be the argument 
of the comet's latitudez then ſay, as radius is to the coſine of 
the inclination of the comet's orbit, ſo is the tangent of the ar- 
gument of latitude to the tangent of the comet's diſtance from 
the aſcending node meaſured in the ecliptic, which added to the 
true place of the comet's node, the ſum will be the comet's true 
heliocentric place reduced to the ecliptic; and as radius: fine of 
argument of latitude : : fine inclination of the comet's orbit: 
line of its latitude ſeen from the ſun, 

za. Calculate the ſun's diſtance from the earth and his true 
place from Aſtronomical Tables: from this ſubtract 6 ſigns, and 
the remainder will be the place of the earth, as ſeen from the ſun; 
then the difference between the comet's true heliocentric longi- 
tude in the ecliptic, and the longitude of the earth, will give the 
angle at the ſun between the earth and comet, 

4th. Add the logarithm of the comet's perihelion diſtance to 
twice the logarithm of radius (or 20,0000000) and frum the ſum 
ſubtract twice the coſine of half the comet's true anomally, and 
— IEG will be the logarithm of its true diſtance from 

e ſun, 

5th. Say as radius: conſine of the comet's latitude ſeen from 

eſun :: comet's real diſtance from the ſun, to its abridged diſ- 
tancy, or diſtance meaſured upon the plane of the ecliptic. 

eth. Then as the ſum of the comet's abridged diſtance, and 
of the earth's real diſtance from the ſun, is to their difference, ſo 
is the tangent of the complement of half the angle at the ſun 
(found by Ax r. III.) to the tangent of an arc, which added to 

is complement, if the comet's abridged diſtance exceed the 
earth's real diſtance from the ſun, or ſubtracted, if the comet's 
diſtance is leſs than the earth's, will give the angle at the earth, 
comprehended between the ſun's place and comet's geocentric 
place, and from thence may be deduced the comet's geocentric 
place; for the ſun's place + or — this angle, according as the 
comet is before or behind the ſun in the ecliptic, will give the 
comet's true grocentric longitude, | | 
7th. As the fine of the angle at the ſun (found by Az. III.) 
ls to the fine of the angle at the earth (found by Ax r. VI.) fo 
is the tangent of the comet's latitude as ſeen from the ſun, 
to the tangent of its latitude as ſeen from the earth, or geo- 
centric latitude... 

Ne 31. Vor. I, 
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SECT, XIV, 


THE CAUSR or ECLIPSES OF THE SUN AND Mood, wirn 
METHODS OF DETERMINING WHEN THEY HAPPEN, AXD 
RULES FOR CALCULATING THE TIME OF THE MooN's 
S$0UTHING, RISING AND SETTING, &c, 


THE earth and moon being opake bodies, and deriving their 
light from the ſun, do each of them caſt forth a ſhadow as it 
were behind them, or towards the oppolite or contrary hemiſphere, 
to that in which the ſun appears, 

And as light is propagated in right lines, and the earth and 
moon are nearly ſpherical, ſuch 2 will terminate in a point 
and occupy a conical ſpace, Now when either the moon or 
earth paſies through the ſhadow of the other, it is thereby de- 
prived of illumination from the ſun, and by degrees becomes in- 
viſible to a ſpectator on the body from whence the ſhadow iilues ; 
and ſuch ſpectator will obſerve an eclipſe of that body which is 
paſſing through the ſhadow. Alſo a ſpectator on the earth or 
moon, when paſſing through the ſhadow of the other, will obſerve 
an eclipſe of the ſun, by reaſon of its being deprived of the ſun's 
light; ſo that in reality the eclipſe, in this caſe, is not an eclipſe 
of the ſun, but of the body itſelf, 

To explain this more clearly, let AB (Plate IV. Figure 27.) 
be a luminous body, as the ſun, CD an opake ſpherical budy ex- 
poſed to its light; and let AC and BD be drawn, interſecting 
each other in P, ſo will the cone CDP repreſent the ſhadow of 
CD. Now within this ſhadow, no light can come from the lu- 


then the ſpace ECPDF will be the penumbra, ariſing from the 
ſhadow of CD; into which ſpace ſome light comes from part 
of the body AB; thoſe parts of it which are neareſt the ſhadow 
being leſs illuminated than thoſe which are more remote, by reaſon 
that ſuch parts receive a leſs portion of rays from the illumi- 
nating body, 

If any opake body, as G, be near the ſhadow CDP, then if part 
of it enters the ſhadow, ſuch part will be totally dark; and that 
part which remains in the penumbra, will have ſome faint light; 
thoſe places, - however, which are the fartheſt from DP, having 
the moſt light. Conſequently the body G will then be eclipſed, 
either partially or totally, 

If the centre of the body G paſs through the axis of the cone 
CDP, it will be centrally eclipſed; and if its diameter be leſs 
than the diameter of the conical ſhadow in that place, it will be 
totally eclipſed. Therefore, if AB be the ſun, CD the earth, 
moving in its orbit, and G the moon revolving about the earth; 
then, as the moon G advances towards an oppoſition of the ſun, 
or a full moon, it will come nearer to the ihadow of the earth 
CDP; and if the moon is ſo near her nodes as to paſs through 
the ſhadow, ſhe will be eclipſed. If the moon's orbit was in the 
plane of the ecliptic, or earth's orbit, ſhe would be centrally 
eclipſed every full moon, Alſo when the moon by revolving in 
her orbit comes to the oppoſite ſide at H, where it is new moon, 
ſhe being then between the ſun AB and earth CI), will, in like 
manner, caſt a ſhadow upon the earth, and thereby cauſe an 
eclipſe of the carth, or an apparent eclipſe of the ſun. But the 
diameter of the moon being conſiderably leſs than the earth's 
diameter, and conſequently much more ſo is that of her ſhadow, 
at the diſtance of the earth, ſhe can never totally eclipſe the earth 
ſo that in every eclipſe of the ſun (or earth) there will be man 
parts of the globe that will ſuffer no eclipſe at all, even thoug 
the ſun may be above the horizon, A ſpectator on any part 
where the thadow comes will be ſenſible of an eclipſe, if the ſun 
be then above the horizon of that place; alſo, as I have obſerved 
in regard to the moon, ſo here in reſpect of the earth, if the moon 
and earth were in one plane, there would be a central eclipſe of 
the ſun or earth at every conjunction of the ſun and moon, 2 
new moon); but that not being the caſe, an eclipſe of the ſun 
or moon can only happen when the moon at her confunction 
or oppoſition is in or near to either of her nodes, or points where 
the plane of her orbit interſeRs the orbit of the earth. 

As the carth is conſiderably greater than the moon, and even 
at the diſtance of the moon the diameter of its ſhadow is equal 
to thrice the moon's diameter; therefore, it frequently happens, 
that the moon becomes totally eclipſed, and continues to be fo 
for ſome time. 

Every eclipſe' of the moon begins on the eaſtern and goes off 
on her weſtern ſide; for the moon's motion being ſwifter than 
the earth's, ſhe overtakes the ſhadow, and with her eaſtern limb 
enters into it on the welt ſide, as ſhe proceeds eaſtward; but eclipſes 
of the ſun begin on the weſtern fide, for the moon being then in 
the oppoſite part of her orbit, and overtaking the earth, the earth 
enters into her ſhadow on the weſtern ſide. 

If the atmoſphere be ſerene, every eclipſe of the moon is viſible 
at the ſame hes to all the inhabitants of that ſide of the globe 


to which ſhe is oppoſite; for as part of the moon's body at leaſt 


will enter the ſhadow, it muſt be, that every ſpectator to whom 
ſhe is viſible, will be ſenſible of the darkneſs which comes on 


8 part; but with regard to eclipſes of the ſun, they do not 


happen to all places at the ſame inſtant ; for the moon's ſhadow 


4Y paſſing 


minous body AB. Alſo let there be drawn BCE and ADF; 


= 


ONO. 


paſſing over the earth eclipſes different parts of it progreſſively, 
lo that when it is ending at one place, it is beginning at another ; 
and in fome places there is no eclipſe at all; and this even ſup— 
poling the ſun to be vilible at each place all the while, 

It, when the moon is in conjunction and near the nee, her 
conical ſhadow does not reach the earth, but terminates at a lets 
diſtance, then, ſince nothing but the penumbra fails upon 
the earth, there will be no total earkneſs on any part taeregt; 
but to a ſpectator, ſitunte at or near the point where the axis of 
the cone (produced) cuts the curth, the moon will appear with a 
bright ring ſurrounding her, which ring is the edge of the fun ap- 
praring all around the circle of the moon; the moon's apparent 
diameter being then leſs than the ſun's, This is called an an- 
nular eclipſe, | 

The duſky red light with which the moon ſometimes appears 
when eclipled, is owing to the retraction of the rays of light 
paſſing through the earth's atmoſphere, and falling upon the moon. 

No eclipſe of the moon can happen, but when the diſtance of 
the centres of the moon and of the earth's penumbra is leſs than 
the ſum of their ſemidiameters; for, if the diſtance be greater, 
the moon and penumbra cannot touch each other. Therefore, 
in lunar eclipſes, the moon's latitude muſt be Jets than the ſum 
of the ſemidiameters of the moon and penumbral ſhadow of the 
earth taken at the moon's orbit. 

Alſo no eclipſe of the ſun (with reſpect to a particular place) 
can happen, unleſs the diſtance of tne centres of the ſu and 
moon be leſs than the ſum of their ſemidiameters ; but that there 
ſhall be none in any place, it is only neceſſary that the ſaid diſ- 
tance be leſs than the above ſum added to the moon's parallax, 

Hence, in eclipſes of the ſun (taken generally) the moon's 
latitude muſt be lets than the ſum of the ſemidiameters of the ſun 
and moon, and the moon's horizontal parallax ; but that it may 
be viſible in a certain place, the parallax muſt be excluded. 


The Requiſites belonging to an Eclipſe of the 74921. 


I. In an eclipſe of the moon, half the angle of the cone of the 
earth's ſhadow, viz. CD Sg CPO is equal to the ſun's 
apparent ſemidiameter, leis his horizontal parallax. 

I. Half the angle of the earth's penumbral cone, or 1 / CHD 
=/ CHO, is equal to the ſum of the ſun's apparent ſemidia- 
meter, and his horizontal parallax; and conſequently the faid 
half angle is equal to half the angle of the dark cone (or + CPD, 
or CO) added to the ſun's horizontal parallax. 

III. The apparent ſemidiameter af the earth's dark ſhadow 
at the moon's orbit, is equal to the ſum of the horizontal paral- 
laxes of the ſun and moon, leſs the ſun's apparent ſemidiameter, 

IV. The apparent ſemidiameter of the earth's penumbra at 
the moon's arbit, is equal to the ſum of the horizontal parallaxes 
oi the ſun and noon, together with the ſun's apparent ſemidiameter. 

V. To find the length of the ſhadow OP, there are given in 
the triangle COP, the P ſun's apparent ſemidiameter, leſs 
his parallax, and CO the earth's radius, to find PO. 


Provosrrton I. 77 find the that the Mom's Way makes with 
the Eeliptic. (Plate IV. Figure 28.) 


Here the inclination of the moon's orbit are ſuppoſed to be 
known, and the horary motions of the ſun and moon, 

Let N be the ecliptic z NM the moon's orbit; and let 8 be 
the (un ia the ſun's eclipſe, or the centre of the earth's ſhadow in 
an eclipſe of the moon and M the moon at the time of the (yzi;zes, 
Take NA to s ns the ſun's horary motion to the moon's at that 
time and draw MA, the moon's apparent orbit ſo will the angle 
MAS be the angle required, 

Vor by the conſtruction, in the time that the moon is in 
moving from N to M (that is through N$ reckoned in the eclip- 
tic) the ſun moves through a ſpace DS equal to NA, Therefore 
the ſun is in D, when the moon is in the node at N. Let there 
be drawn DB parallel to SM, and MB parallel to $D f and join 
BN, which will be parallel to MA. Now ſince the moon makes 
'the ſame latitude DB or $M in the ſame time whether the ſun 
moves or ſtands ſtill; and ſince SM his her latitude when the ſun 
is at 8, 1 (= SM) will be her latitude, ſuppoſing the ſun ſtationary 
at D without any motion towards 8, and conſequently NB will be 
her apparent way to an eye at D, through which ſhe ſeems to 
move in the ſame time z or which is the ſame, AM will be her 
apparent way to an eye fixed at 8 for the triangles AMS and NBD 
are equal, and MAS is the angle of her way with the ecliptic, 
By the theory of relative motions in bodies moving the fame 
way, all the apparent motions are the ſame, as if one body ſto6d 
fill, and the other moved forward with a motion equal to the 
difference of their motions: and here ND or AS is the difference 
of their motions ſuppoſing 8 to be fixed, Hence the following 
. proportions : as the moon's horary motion ; ſun's horary motion :: 

by the diſtance from the node, to AN, Then SA=SN—AN, 

And as ſine of SA : radius : : tangent of moon's latitude ; 

tangent of / A or the angle of the moon's way, 
; N. B. It is the apparent orbit AM that mult be uſed in ealeu- 
lating the ſeveral particulars of an eclipſe, becauſe an obſerver 
conliders not 5 as moving, and therefore only the relative motions 
are concerned, 


PrRoPOSITION, II. 77 calenlut- CN Felt: 7 of the ten, 
5 (Flate IV. Figare 29.) 

I, Vind the trpe time of the oppoliti: u, of full moon, when wn 
eclipie id to happen, by allronomical tables, the precepts tor whi, h 
are gehetally prven gong with the tables and let that time bete. 
duced to Went time, by Increating or dinuniaeing the lam: 8 ly 
tie equation of time, as cc,, require, 

II. Fromattronamical tables calculate the trug places efthe ſun 
and moon when in oppolition, as alt the fun's mean anomale 
and the place of his apogee, together with the place of the mou, 
alcending node, the place of her apogee, and her latitude, 

III. Let NS be a part of the ecliptic, NM the moo 's obi; 
S the centre of the carth's thavow, and M, the moon when in Viy 
polition, Lake NA to INS as the ſun's herary motion to 1 
moon's, and draw ANM for the way of the moon tom the fun. 
Then in theright any led ſpherical triangle ASM, there are, Iii 
AS (=NS—N A aa dsl, the moon's latitude, to find the wn; ls 
SWIA. I 

IV. Let fall SP perpendicular to AM. Now ſince the arches 
SM, Mp, and SP, are very {mall, they may be take» for ri he 
lines, and the triangle SMP for a plane triangle without any fen. 
Tible error. Then having SM ana angle SMP, Me and SP mar 
be found; Þ, being the place of the moon in the middle of th; 
eciiple, Like iſe the time of the moon's moving through A 
will be known by he horary motion, and from thence tue Une 
when inc is at I, or the midule of tne eclipſe, 

V. From altronomical tables find the fun and moon's apparent 
ſemiciameters, for the time of oppoſition, and their horizontal 
parallaxes. - 

VI. From any convenient ſcale of equal parts with the centre 
P and radius E, (equal to the minutes contained in the moor;'s 
radius) deſcribe the circle BC, for the moon: and with the ga. 
dius 80, (Squal to the ſum of the ſun and moon's horizontal gu- 
rallaxes, leſs the ſun's ſemidiameter in minutes) Ceſcribe tue 
circle DEB, from the centre 8, then this circle will repreſent the 
earth's dark ſhadow. Likewile from the ſame centre 8, and with 
the radius SF {equal to the ſum of the fun and moon's parailaxcy 
added to the ſun's ſemidiameter in minutes) deſcribe che circle 
FQG, and it will repreſent the earth's penumbra. Then the (- 
veral requiſites may be found nearly by ſcale and compaſle; : or b; 
calculation; thus: o find when the moon litſt touches the p- 
numbra at L, there are given in the right angled triangle S u, 
SP, and SK, (the ſum ol the radii SL and PB) to find Pk ; which 
being known, the time of the moon's paſling through it will be 
known, by her horary motion from the fun, 

And to find when the moon firſt enters the dark ſhadow at D, 
there are given SP, and SI (the ſum of the radii SD and PB) of 
the right angled triangle SPI, to find PI, and conſequently the 
time of halt the duration in the ſhavow. Alfo to find the diss 
or 12th parts of the moon eclipled, Pa + Po=-SP=2x 0 tia 


- 
* 


part eclipſed, and = = the number of digits eclipſed, 


But in total eclipſes of the Moon, the earth's ſhadow is often 
much wider than the moon, and then more than 12 digits are [a 4 
to be eclipſed, and that, in proportion to ſuch excels, 

Now the times of pailing through PI, N, Ke. being known, 13 
alſo the time of the nul of che ecliple, at Þ, the begiuning and 
ending thereof will be conſequently Known, 

ProposrTron III. To find the Tay of the Aon from the Guy 

in « Solar Ecliffe, ſuppoſing the Oljerver at el. 

Let HZO, (Plate IV. Ie 30) be the meridian of the place, 
HO, the horizon; LC, the equinuciial z LL, the ecliptic ; 7, (is 
zenith; Þ, the pole 8 and M the places of the fun and woo en 
conjunction; and PST, the ſun's meridian, 

Then having found the ſun's diſtance tam the node NS, a") 
the moon's latitude $M, Ke, take NA to NS as the un' hurary 
motion to the moon's horary motion; and thence 5A will be 
known; and having drawn MA, there will be given $5. and $.\ 
of the ſpherle triangle ASM, right angled at $, to find Z; 
AM, being the moon's way from the tun, 

But becauſe the eye of the obſerver is in motion, through the 
earth's rotation, which gives an apparent motion to the u cn, 
contrary to that of the obſerver, the quantity and direction of tat 
motion muſt be found, 

Now ſince the obſerver is carried eaſtward towards the point C, 
the upparent motion of the moon will be in the line CS z ad © 
determine the poſition of CS in reſpect of AM, there are given Ly 
and E of the right angled triangle ES to tind DY Os 2.80 
or ASP, And in the triangle ZPS there are given PS or com- 
lement of DS, the angle ZPS, "Om the hour of the day) and 
2, the complement ot the latitude, to find 28, and angles 8 
and ZdP, Then £Z8P, and Z ASP, being known, >) 
will be known z and MSA being a right angle, Zahl will be 
known, Alſo in the right angled triangle CF 3, there. are given 
CF, the meaſure of the vngle Þ ZC or 1 between the an- 
gle PZS and tho right angle CZ, 8 F, the complement 0 


28, to find CS anf O8V or BSZ z then £BSZ and 450 
being known, Cha will be known 3 and SAA being 
known, the ſuppiement thereof, SMB, is conſequently Know) 
and. hence alſo SDR. 
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To ſind the quantity of the motion, "That along at M is alrea- 
dy known and with regard to the appurent motion along 5B z 
the line of 15 (the horary motion of a point In the eq inoct al] i» 
2 50 to the ravius I, Aud it / be the moon's horizontal parallax, 
then the radius of the eprth appears at the moon under the angle h, 
and therefore 15 of the equinoctial appears under the angle o. 
259 h== the horary motion cf a point in the equinoettal Viewed 
directly from the moon r the moon's apparent motion ſeen 
from that point in the equinoctial z but this motion muſt be di- 
miniſhed on two accounts 4 1, becauſe it is leſs in a parallel cir 
cle in proportion to the coline of the latitude, and adly on account 
of the obliquify of the motion when not perpendicular to the rays 
of the ſun, and this will be as the fine of C5, the fun's diſtance 
from the eaſt or welt points of the horizon, | herefore to find the 
quantity of this motion, to the log of 2500, agu the coline of the 
latitude, and the tine of CS. and the ſum abating twice radius 15 
the log of this apparent motion, 'T hen this motion muſt be com- 

unded with the motion along AMB, thus: ; hs 

Let AS (Plate IV. Figure 31) be a portion of the ecliptic, 
63 the way of the apparent motion, MA the moon's way trom 
the ſun. Draws NM parallel to SB, and let MN be the horary 
motion along SÞ or MIN, and MI the horary motion of the moon 
from the ſun. Complete the parallelogram NMIQ, and draw the 
diagonal MQR, which is the direction of the mot: on compounded 
of the obſerver's and the moon's motions, and MQ is tie tota, 
apparent motion, ſuppoſing the obſerver at reſt, 

Then in the plain triangle Ml, there are given MI and IQ. 
(or MN) and N = MB>, to find II, and fide Q.M, 
or the abſolute horary motion. Then the angles QMI and LMS, 
being known, Z As is alſo known, 

[t muſt be obterved, that if the ſun be in the Eaſtern hemiſphere, 
in which caſe the concave fide of the F aſtern hemiſphere is here 
projected in (Flate IV. Figure 30) then the moon's motion from 
the ſun is from M towards A, and the other apparent motion is 
from S towards B, or from M towards N. But if the ſun is in 
the weltern hemiſphere, this projection repreſents the convex fide 
of the {; here, and then the moon moves from tne ſun in the di 
rection· AM, and the other apparent motion is from 5 towards C, 
being contrary. 

PRoros tro IV. To calculate an Eclipſe of the Sun for a parti- 

culuar Place given. 

I. Ry aſtronomical tables find the true time of the conjunction 
or new moon, and the places of the ſun and moon at that time, 
with all the other requiſites, adapted to the particular places. 

II. Having found the way of the moon from the fun, as direcbed 
in the laſt Propoſition, find, by the aſtronomical tables, the moon's 
horizontal parallax, her apparent diameter, and horary motion, as 
alſo the ſun's apparent diameter, and his horary motion. 

To avoid trouble, if the ſphere be projetted on a large ſcale, it 
will give the requiſites with tolerable exactneſe, without calcula- 
den by meaſuring the ſeveral angles and ſides and here it is beſt 
to project the concave ſide, for then every thing appears as it is in 


rature, 
III. Find the moon's parallax of altitude, by making as rad. 


col. altitude: : moon's horizontal parallax : her parallax of al- 


titude V 8 or M +. Alſo find her parallax of latitude MI u, and 
longitude $ f or i #, by Pron. XVII. Skew, VII, and from 
thence her apparent latitude and longitude will be known, 

IV. Draw the line ASL for the ecliptic, and [rom a large ſcale 
of minutes erect $M perpendicular to AS, and equal to the appa- 
rent latitude z frake the angle SMR, as found in the laſt Propoti 
tionz and draw NMR, for the moon's apparent * From 8 
let fall 8b, perpentlicutar to MR, and SP will be the leaſt diſtance 
of the centres of the fun and moon, or the middle of the eclipſe, 
Vrom the centre $ with the radius equal to the minutes contained 
jn the ſun's ſemidiameter, deſcribe the circle ABC for the fun 1 
und ſrom the centre P, with the radius equal to the moon's ſemi- 
diameter, deſcribe the elrcle AOC for the moon, If theſe circles 
do not interſect, there will be no eclipſe ; but if they interſect, an 
eclipſe muſt neccſlarily happen. 

„e is the place of the moon, in the middle of the eclipſe, 
Make $I and $K ==» (um of the ſemidlameters of the ſun and 
moon, and the moon's centre will de at I In the begining of the 
eclipſe, and at K in the ending of it, Now, in the rang PSI, 
there are given SI and SP to find PL=zzPK, which reduced to time 
by help of the moon's apparent horary motion, gives half the du- 
_ of the eclipſe, and conſequently the beginning and end will 

Hawn, 


VI. To find the quantity # «, or the digits eclipſed, we have 
nome $ n+P 6—S Þ, and —= a= the number of digits, 


N. J. The time ſound being mean time, muſt be reduced to the 
apparent time, by the equation of time. And if the given place 
e uot that for which the tables are made, a proper allowance mult 
made for the difference of meridians, 
ProrogrTION V. To calculate the Time of the Man's Southing, 
Ruts, Subtract the ſun's right aſcenſion in time from the 
moon's right aſcenſion in time at noon on the day preceding the 


time when the moon's ſouthing is required, and the remainder will 


be the time preceding noon, of the moon's diſlance from the me- 
ridian, when the (un ac noon is upon it. Find the increaſe of the 
moon's right aſcenſion above the fun's, in the ſpace of 24 hours. 
hen ſay as 24, hours i to the increaſe of the moon's right aſeen- 
ton in time, ſo is the dittance of the moon's from the tun's right 
ucenſion in time on the noon of the preceding day, to the propor- 
tional increale of the moon's right aſcenſion above thatof the tun's 
in time, to be added to the myon's dittance from the meridian at 
noon, tor the true time of the moon's ſouthing. 

N. B. Whentheſun's r ght aſceniion is gregter than the moon's, 
24 hours mult be added tothe latter, that (ſubtraction may be made 
of the firſt, 

PROPOSITION VI. To find the Time of the Moon's riſing and 
ſetting, 

I. For the eſtimate time. RuLe, Subtra®t the right aſcenſion 
ol the tun from the obliqueaſcenſion of the moon, in time, to which 
add orſubtract 6 hours, according as the remainderis leſs or greater 
than 6 hours. From new to ſull moon, it is the ſettiug that is to 
be found, but from full to new moon, the riſing mutt be found. 

For the true time. Hake the ſun's oblique aſcenſion in time, 
(according tothe givenlatitude) at the eſtimate time of the moon's 
ring, from the moou's oblique aſcenſion at the ſame time ; and 
add the time of ſun-riſe to the remainder, for the near time of the 
mcoa's riſing that day. And to cot rect the time (till nearer, repeat 
the operation by computing the oblique aſcenſions for the time laſt 
found, 

In like manner, the time of the moon's ſetting is found by tak- 
ing the oblique aſcenſion of the ſun from the oblique aſcenſion of 
the moun, at the eſtimate time of ſetting ; and by adding the time 
of the ſun's feiting on that day, to the remainder, which may be 
corrected as the former. 


% 8 E Oo . XV. 
DR. HERSCHEL's DESCRIPTION OF THE UNIVERSE, 


IT was the opinion of former aſtronomers, that our ſun, beſides 
occupying the centre of the ſyſtem which properly belongs to him, 
occupied alſo the centre of the univerſe ; but Dr. Herſchel is of 
a very different opinion, 

With a Newtonian reflector of 20 feet focal length, and an 
aperture of 18 inches, he firſt began to ſurvey the Via Lactea, and 
tound that it completely reſolved the whitith appearance into 
{tars, which the teic{copes he formerly uſed had not light enough 
to do. "The portion he firſt obſerved was that about the hand and 
club of Orion, and found therein an aſtoniſhing multitude ot ſtars, 
whoſe number he endeavoured to eſtimate by dividing them into 
what he calls, ſields of ſtars, and counting their number, and (© 
computing from a mean of theſe, how many might be contained 
in a given portion of the milky=-way, In the molt vacant place to 
be ract with in that neighbourhood he found 63 ſtars ; other fix 
fields contain<d 110, 60, 70, 90, 70, and 74 ſtars: a mean of all 
which gave 79 for tie number of ſtars to each field : and thus he 
found, that by allowing 15 minutes for the diameter of his field 
of view, a belt of 15 degrees long and two broad, which he had 
often ſeen pats before his teleſcope in an hour's time, could not 
contain leſs than $0,000 ſtars, large enough to be diſtinctly num- 
bercd z belides which, he fulipeted twice as many more, which 
could be ſeen o now and chen by taint glimples for want of 
ſufficient light. 

"The ſuccel(s he had with the milky-way ſoon induced him to 
turn his teletcope to the nebulous parts of the heavens, Moſt of 
thele yielded to his reflector, which plainly diſcovered them to be 
compoſed of ſtars, or at leaſt to contain ftars, and to ſhow every 
other indication of conſiſting of them entirely, „ The nebulir, 
lays Dr, Herichcl, are arranged into ſtrata, and run on to a wreat 
length z and fore of them I have been able to purſue, and to puels 
pretty well at their ſorm and direction, It is probable enough 
that they may furround the Whole ſtarry ſphere of the heavens, 
not unlike the milk y-way, Which undvubtedly is nothing but a 
ſtratum of fixed ars: one of theſe nebulous beds, Is lo rie 
that, in pailing through a ſection of it in the time of only i 
minutes, 1 have detected no leſs than 31 nebule, all diſtiné 
vilible upon a fine blue ſky, "Their ſituation and (hape, as well 
as condition, ſeem to denote the greateſt variety imaginable, ln 
another ſtratum, or perhaps a Uſſurent branch of the former, I 
have often (cen double and treble nebulz variouſly arranged ; large 
ones With (mall, feoming attendants z narrow, but much extended 
lucid nebulz or bright dathes z ſome of the ſhape of a fan, re- 
ſembling an electric bruſh iſſuing trom a lucid point 3 others of 
the comietie ſhape, with a ſeeming nucleus in thee centre, or like 
cloudy ſtars, ſurrounded with a nebulous atmoſphere: a ditferent 
ſort again containing u nebuloſity of the milky kind, while others 
(hine with a fainter mottled Kind of light, which denotes their 
being reſolvable into ſtars, 

« It is very probable that the great ſtratum called the mi/ 


"way, is that in which the ſun is placed, though perhaps not in 


the very centre of its thickneſs, We gather this from the ap- 
arance of the galaxy, Which ſcems to encompaſs the whole 

eavens, as it certainly muſt do if the ſun is within the ſame. 
Thus in Figure 32. an eye at 8 within the ſtratum « 6, will 
ſee the ſtars in the direction of its length ab, or height +4, with 
all 


— 
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all thoſe in the intermediate ſituation, projected into the lucid 


circle ABCD; while thoſe in the ſides me, nw, will be ſeen 


ſcattered over the remaining part of the heavens at MV NW. 
If the eye were placed ſomewhere without the ſtratum, 
at no very great diſtance, the nce of the ſtars within it 
would — the form of one of the leſſer circles of the ſphere, 
which would be more or leſs contracted to the diſtance of the 
eye; and if this diſtance were exceedingly increaſed, the whole 
ratum might at laſt be drawn together into a lucid ſpot of any 
ſhape, according to the poſition, length, and height of the ſtratum, 

Let us now ſuppoſe, that a branch or ſmaller ſtratum ſhould 
run out from the former in a certain direction, and let it alſo be 
contained between two parallel planes extended indefinitely on- 
wards, but ſo that the eye may be placed in- the great ſtratum 
ſomewhere before the ſeparation, and not far from the place where 
the ſtrata are ſtill united; then will this ſecond ſtratum not be 
projected into a bright circle like the former, but will be ſeen 
as a lucid branch proceeding from the firſt, and returning to it 
again at a certain diſtance leſs than a ſemicircle, Thus, in the 
ſame figure, the ſtars in the ſmall ſtratum pg will be projected 
into a bright arc at PRRP, which, after its ſeparation from the 
circle CBD, unites with it again at P. 

„What has been inſtanced in parallel planes may eaſily be 
applied to ſtrata irregularly bounded, and running in various 
directions 3 for their projection will of conſequence vary accord- 
ing to the quantities of the variations in the ſtrata and the diſtance 
of the eye from the ſame, And thus any kind of curvatures, as 
well as various degrees of brightneſs, may be produced in the 
projections. 

« From appearances then we may infer, that the ſun is moſt 
likely 1 in one of the great ſtrata of the fixed ſtars, and very 
probably not · far from the place where ſome ſmaller ſtratum 
branches out from it. 

« Various methods may be taken to come to a knowledge of 
the ſun's place in the ſidereal ſtratum, one of which I have al- 
ready begun to put in practice. I call it gauging the heavens, or 
the flar-quage It conſiſts in repeatedly taking the number of 
ſtars in ten fields of view of my reflector very near each other; 
and by adding their ſums, and cutting off one decimal on the 
right, a mean of the contents of the heavens in all the parts which 
are thus gauged are obtained. 'Thus it appears, that the number 
of ſtars increaſes very much as we approach the milky way; for 
in the 2 — from 92 to 94 degrees north polar diſtance, and 

right aſcenſion 15 h. 10% the ſtar- gauge runs up from 9.4 ſtars 
in the field to 18.6 in about an hour and an half; whereas in 
the 2 from 78 to 80 degrees north — diſtance, and 
R. A. 11, 12, 13, and 14 hours, it very ſeldom riſes above 4. 
We are, however, to remember, that, with different inſtruments, 
the account of the gauges will be 2 eſpecially on our 
ſuppoſition of the ſun in a ſtratum of ſtars, For let ab, Plate IV. 
Figure 33. be the ſtratum, and ſuppoſe the ſmall circle gt to 
repreſent the ſpace into which, by the light and power of a given 
teleſcope, we are enabled to penetrate, and let GHLK be the 
extent of another portion which- we are enabled to viſit by means 
of a larger aperture and power ; it is evident, that the gauges 
with the latter inſtrument will differ very much in their account 
of ſtars contained at MN and at KG or LH, when with the for- 
mer _ will hardly be affected with the change from mm to 
kg or Ik, 

Gu The ſituation of the ſun in the ſidereal ſtratum will be found 
by conſidering in what manner the ſtar-gauge agrees with the 
length of a ray revolving in ſeveral directions about an aſſumed 
point, and cut off by the bounds of the ſtratum. Thus, in 
Figure 34. let 8 be the place of an obſerver; Srrr, Sr, lines 
in the plane rSr, r 8 », drawn from $ within the ſtratum to one 
of the boundaries here repreſented by the plane AB. Then fince, 
neither the ſituation of 8. nor the form of the limiting ſurface 
AB, is known, we are to aſſume a point, and apply to it lines 
proportional to the ſeveral gauges that have been obtained, and 
at ſuch angles from each other as they may point out; then will 
the termination of theſe lines delineate the boun of the 
ſtratum, and conſequently manifeſt the ſituation of the fun within 
the ſame. | 

In my late obſervations on nebulz, I ſoon found, that I 

nerally detected them in certain directions rather than in others: 
— the ſpaces preceding them were generally quite deprived of 
their ſtars, ſo as often to afford many fields without a ſingle ſtar in 
it: that the nebulz generally appeared ſome time after among 
ſtars of a certam conſiderable ſize, and but ſeldom among very 
ſmall ſtars: that when I came to one nebula, I generally found 
ſeveral more in the neighbourhood: that afterwards a conſiderable 
time paſſed before I came to another parcel, Theſe events being 
often repeated in different altitudes of my inſtrument, and ſome 
of them at conſiderable diſtances from each other, it occurred to 
me that the intermediate ſpaces between the ſweeps -might alſo 
contain nebule; and finding this to hold good more than ance 

I ventured to give notice to my aſſiſtant at the clock, that Ti 
found myſelf on nebulous ground.“ But how far theſe eireum- 
ſtances of vacant places preceding and following the nebulous 
ſtrata, and their being as it were contained in a bed of ſtars 
5 i 


heavens will not only be richly 


ſparingly ſcattered between them, may hold good in more 4; 
— of the heavens, and which Tom — yet — ＋ 
viſit in any regular manner, I ought by no means to hazard a 
conjecture,” 

45 a continued ſeries of obſervations, Dr. Herſchel became 
confirmed in his judgment; and in a ſucceeding paper has given 
a ſketch of his opinions concerning the interior conſtruction of 
the heavens, « That the milky way, ſays he, is a moſt exten. 
ſive ſtratum of ſtars of various ſizes, admits no longer of the 
leaſt doubt; and that our ſun is one of the heavenly bodies be. 
longing to it, is as evident, I have now viewed wer gauged this 
ſhining zone in almoſt every direction, and find it compoſed cf 
ſhining ſtars, whoſe number, by the account of thoſe gauges, 
conſtantly increaſes and decreaſes in proportion to its apparent 
bri — to the naked eye. But in order to develope the ideas 
of the univerſe that have been ſuggeſted by my late obſervations, 
it will be beſt to take the ſubject from a point of view at a con. 
ſiderable diſtance both of ſpace and time. 

« Let us then ſuppoſe numberle(s ſtars of various ſizes ſcat. 
tered over an indefinite portion of ſpace, in ſuch a manner as to be 
almoſt equally diſtributed through the whole. The laws of at. 
traction, which no doubt extend to the remoteſt regions of the fixed 
ſtars, will operate in ſuch a manner as moſt probably to produce 
the following remarkable effects. | 

« I, It will frequently happen, that a ſtar, being conſiderably 
larger than its neighbouring ones, will attract them more than 
they will be attracted by others that are immediately around them; 
by which means they will be in time, as it were, condenſed about 
a centre; or, in — Gi words, form themſelves into a cluſter of 
ſtars of almoſt a globular figure, more or leſs regularly ſo accord. 
ing to the ſize — original diſtance of the ſurrounding ſtars. 

« II. The next caſe, which will happen almoſt as frequently 
as the former, is where a few ſtars, though not ſuperior in lize 
to the reſt, may chance to be rather nearer each other than the 
ſurrounding ones; for here alſo will be formed a prevailing at- 
traction in the combined centre of gravity of them all, which 
will occaſion the neighbouring ſtags to draw together; not, in. 
deed, ſo as to form a regular | pramons figure, but, however, in 
fuch a manner as to be condenſed towards the common centre of 
gravity of the whole irregular cluſter. And this conſtruction ad- 
mits of the utmoſt variety of ſhapes, according to the number 
and ſituation of the ſtars which firſt gave riſe to the condenſation 
of the reſt, 

« TI, From the compoſition and repeated conjunction of both 
the foregoing forms, a third may be derived, when many large 
ſtars, or combined ſmall ones, are ſituated in long extended te- 
— or crooked rows, hooks, or branches; for they will alſo 

w the ſurrounding ones ſo as to produce figures of condenſed 
ſtars coarſely ſimilar to the former, which gave riſe to theſe 
condenſations. 

« IV. Likewiſe, when a cluſter of ſtars is forming in one 

of a ſpace, there may be another collecting in a different, 
ut perhaps'not far diſtant, quarter, which may occaſion a mutual 
2pproach towards their common centre of gravity, 

V. In the laſt place, as a natural conſequence of the former 
caſes, there will be great cavities or vacancies formed by the re- 
treat of the ſtars towards the various centres which attract them ; 
ſo that, upon the whole, there is evidently a field of the greatelt 
variety for the mutual and combined attractions of the heavenly 
bodies to exert themſelves in. 

« From this theoretical view of the heavens, which has been 
taken from a point not leſs diſtant in time than in ſpace, we will 
now retreat toour ownretired ſtation, in one of the planet's attend- 
ing a ſtar in its great combination with numberleſs others: and in 
order to inveſtigate what will be the appearances from this con- 
tracted ſituation, let us begin with the naked eye. The ſtars of the 
firſt magnitude, being in all probability the neareſt, will furniſh us 
with a ſtep to begin our ſcale. Setting off, therefore, with the dit- 
tance of Sirius or Arcturus, for inſtance, as unity, we will at pre- 
ſent ſuppoſe, that thoſe of the ſecond magnitude are at double, 
thoſe of the third at treble, the diſtance, &c. Taking it for granted 
then, that a Rar of the ſeventh magnitude (the ſmalleſt ſuppoled 
viſible with the naked eye) is about ſeven times as far as one of the 
firſt, it follows, thatan obſerver who is incloſed in a globular cluſter 
of ſtars, and not far from the centre, will never be able with the 
naked eye to ſee to the end of it; for ſince, according to the above 
eſtimations, he can only extend his view to about ſeven times the 
diſtance of Sirius, it cannot be expected that his eyes ſhould reach 
the borders of a cluſter which has perhaps not leſs than 50 ſtars in 
depth every where around him. The Whole univerſe to him, there- 
fore, will be compriſed in a ſet of conſtellations richly ornamented 
with ſcattered ſtars of all ſizes, Or if the united brightneſs of a 
neighbouring cluſter of ſtars ſhould, in a remarkable clear night, 
reach his ſight, it will put on the appearance of a ſmall, faint, 
whitiſh, nebulous cloud, not to be perceived without the greateſt 
attention. Let us r him placed in a much extended ſtra- 
tummy or branching cluſter of millions of ſtars, ſuch as may fall un- 
der the third form of nebulw already conſidered, Here alſo the 
ſcattered over with brilliant con- 


Rellations, but a hining zone or milky way will be puregiven 
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ASTRONOMY. 


ſurround the whole ſphere of the heavens, owing to the combined! 
light of thoſe ſtars which are too ſmall, that is, too remote to de 
ſeen, Our obſerver's fight will be ſo confined, that he will ima- 
gine this ſingle collection of ſtars, though he docs not even per- 
ceive the thouſandth part of them, to be the whole contents of the 
heavens. But Mowing him now the uſe ef a common teleſcope, 
he begins to perceive that all the milkineſs of the bright path 
which ſurrounds the ſphere is affected by ſtars. He perceives, 
that thoſe _—_— which had been called nebulz, are evidently 
nothing but cluſters of ſtars. Their number enereaſes upon him; 
and when he reſolves one nebula into ſtars, he diſcovers ten new 
ones which he cannot reſolve. He then forms the idea of im- 
menſe ſtrata of fixed ſtars, of cluſters of ſtars and of nebulte; till, 

oing on with ſuch intereſtingobſervations, he ſtil] perceives, that 
ail theſe appearances muſt naturally ariſe from the confined ſitu- 
ation in which he is placed; 


Dr. Herſchel then propoſes the following 
PROBLEM: 

« The ſtars being ſuppoſed nearly equally ſcattered, and their 
fumber, in a field of view of a known angular diameter, being 

iven, to determine the length of the viſual ray, 

« Here, the arrangement of the ars not being fixed upon, we 
muſt endeavout to find which way they may be placed 1o as to 
fill a given ſpace moſt equally, Suppoſe a rectangular cone cut 
into fruſtula by Many EeQuidiſtant planes perpen ticular to the axis 3 
wen, if one (tar be placed at the vertex and another in the auls 
at the Arſt Interſections Nx ſtats may be ſet arovind Tt (6 as to bs 
equally diftant from one another, and From the central (lar, 
Theſe poſitions bolug carried on in the fame manner, we thall 
have every (tar Within the cone rFounded by eight others at ali 
equal diſtance from that (tar taken as a centre. Fe 44 eon⸗ 
tailings four fertions of fue a cone diftingulihed by alternate thades 
which will be (Mielent to explain What fort of arrangement 
would pole gut, 

„ The (ries of themumpber of ftars contalned in the foveral 
feltivns Will be 1, 74 199 4% 014 91h, Ce, which, eontliued to x 
terme, the Fun of It, by the differential method, will be n + „, 
=} | 1 — — % Ke, where g Is the firſt term, % 4, 
4e, the Miri} ſecond, and third differences, They ſlnee a= 1; 

, AN, 4"mothe ſum of the ſeries Will be 14 Let 
8 be the ol ven Wamber of lars; 1 the diameter of the halb of the 
field of view and B the diameter of the great roctangular cone 
then by ulgonometry we (hill have H Fit. a: Now, iner 
the field of view of n teleſcope is a cone we ſhall have Its ſollalty 
10 that of the great cone bf the ſtars formed by the above bon 
ſructton us the (ate of the cumetet of the Valk of the Nelil uf 
View { the (qitare of this dlametet of the gtrat chnez the height of 
both being the HA auc the (hats in each cone being in the en 
tis of thi Fat Aas being Bally feuttetech; We have A= HTS; 
he the Ch uf the „inf Hy = R Whith Wis #4 be ts: 
eminec: Another falten Bf this problein j We een 
Bf her arkanen Bf ſtursz 14 gen; but DF: ef (ehel pre: 
Fra He far ek: | 

Fram the 4944 gaw laid dawn Dh, Herfene ert eſſchegvaufs 
W pFave het the earth (4 | 0 planet af a Har belonging 16 4 em: 
acc nebula of the Third farts? 1 3 thal 6m {hy hk | pFQ- 

0 ſähitz this 
| 


ves i thaw that the Mypendavs W. ſyſtem 
Bxlenſtyg ſtratum; and sts A ee ranch can ny f many 
millians of ars, is in al ility a detached nebula, ln arder 


wuhah 
de ga upan graunqds that hem ta me ta be capable of great cer- 
lalnty, they being na leſs than an actual ſurvey of the bayndaries 
of our ſidereal (yſtem, which 1 have plainly prrynryen as far as | 
have yet gone found it, every where terminated, and in moſt 
places very 1 too, it will de proper ta ſhow the length pf 
my ſounding line, if may fo call it, that it may appear whether 
it was ſufficiently long for the purpoſe, 

ln the moſt crowded parts of the milky-way, I have had 
fields of view that contained no fewer than 588 (tars, and theſe 
were continued for many minutes ſo that in one quarter of an 
hour's time there paſſed no leſs than 1 16,000 ſtars through the 

of view of my teleſcope, Now if we compute the length of 

the viſual ray, by putting 8 = $88, and the diameter of the field 
of view 15 minutes, we ſhall find n= iT =498 | ſo that 
it appears the length of what I have called my ſounding line, or 
WI, was not probably leſs than 497 times the diſtance of Si- 
rius from the ſun, i 

It may ſeem inaccurate that we ſhould found an argument 
on the ſtary being equally ſcattered, when, in all — there 
bu! not be any two of them in the heuvens —. mutual diſtance 
ſhall be equal to that of any other two given ſtars: but it ſhould be 
conſidered, that when we take all the ſtars collectively, there will 

a mean diſtance which may be aſſumed as the general one ; 
and an argument founded on ſuch a ſuppoſition will have in its 
favour the greateſt probability of not _ far ſhort of truth, 


ſtrata of the heavens and their antiquity, „If it were 


from appearagees, there is t 


If ſome other high gauge be ſelected from the table, ſuch as 
| "WY the nga of the viſual ray will be found 461 and 413. 
* OL, . , 


parate into cluſters, ſo as * oceaſion many ſubdiviſions. Her ce w2 
may 


And although in conſequence of what has been ſaid, a certain de- 
gree of doubt may be lett about the arrangement and ſcattering of 
the ſtars, yet when it is recollected, that in thoſe parts of the 
milky-way, where theſe high gauges were taken, the ſtars were 
neither ſo ſmall nor ſo crowded, as they muſt have been, on a 
ſuppoſition of a much farther continuance of them, when cer - 
tainly a-milky or nebulous appearance muſt have come on, I need 
not tear to have over-rated the extent of my viſual ray z and in- 
deed every thing that can be ſaid to ſhorten it will only contract 
the limits of our nebulæ, as it has in molt places been of ſufficient 
length to go far beyond the bounds of it, Thus in the ſides of 
our ſtratum, oppoſite to our ſituation in it, where the gauges often 
run below 5, or nebule cannot extend to 100 times the d lance 
of Sirius ; and the ſame teleſcope which could ſhow 588 ftats in 
a held of view of 15 minutes, mult certainly have preſented me 
alſo with the ſtars in theſe lituations, had they been there, If we 
(ſhould anſwer this by obſerving that they might be at too preat 
a diſtance to be perceived, it will be allowing that there muit at 
leaſt be a vacancy amounting to the length of a viſual ray, not 
(hort of 400 times the diſtance of Sirius z ard, this is amply fu 
cient to make our - nebula u detached one It is true, that it 
would not be conſiſtent confidently to affirm that we were on aft 
iſland, unſels we had found ourſelves every where bounde'! by the 
ocean 4 and therefore 1 hall po ne further than the gaiiges 
will authoriſe | but conſidering the little depth of the ſitatum in 
all thole places which have been actually gatiged, to which mulk 

: wlded all the intermechlate parts that have been viewed am 
ſpund to be much like the Felly there is but Nittls Foun to expect a 
conneAon between our nebuls and any of the neigbar ing ones, 
A telefrope, Wien a must larger aperrvife tan iy _ my 
graſping together & (renter Aang of llt, ail thereby ens 

ling us to ſes farther ſntg _ will be the furelt jeans of 
completing and eftablifiing the arguments that have her wil 3 
for i our nebula is not abſolutely & dete het anc, 1 am firmly 
perfiunded that an Inftrument may be male large enmigh ty ifs 
eaver the places where the lars continue onwards, A very bi lght 
milky nebulofity muſt there undoubtly come on, bene the Hare 
Ins held of view will lyereaſs In the ratlo of 14 greater thay that 
of the evbe of the viſual ray, 

"Thus, if $88 stars, In a given fleld of view, are ty be (hen by 4 
ray uf 697 times the diſtance of Airlus, when this ie lengthened ta 
1999, which is but little more than doyble the former; the number 
uf ſturs lu the ſume eld of view will be no Tels thin 47741 for 


when the viſial ray r is givers the number of urs 8, will hes a 


where y t lid « telefenpe with & thiveſyl power of exten 
Ing into arr br with & ty of 130% which I think May raſſſy Ve 
toſiſtrustec will give us 16995 ftars: Not u wilſch thefs be (4 cle 
but that 4 ond power applied te (rl an lifh ry Wet mig t eaſily 
dif guih them Pot thy Weed Hol iP drFoligett TH eg lat Thijatety 
4ppronch Heater by each ther than t 9571 hüt tlie tels y #8 lafity 
| Ways menten WAY be pre ute By the mesa stan be: 
ord thei, weht i ans detect Ws Vial Fay Might #113 ke fat] 
40 rege h make thi pe Arz W+ wut fett za The naked ers 
whichy 84 We hays Refers eiten can anf ſeu the ſtars of Ins 
crenth mag tue, [4 #8 te ditinguith FSR) pa IT ty neyerthelcts 
very excel a We Antec litre of miilligns of ary fuch as | 
fppele the a&bula in Andrameds $6 iy reach gur fight I the 
thape if 4 very 10 f * nebuſaffty; fines the nebula of which 

ſpeak may eg Ay Na fine gvening: In the fame manner my 
preſent $elefcape, as | Have argued, tas nat andy a viſual ray that 


| will reach the ſary at 49] tines the diſtance f Sirius, fu as ta 


diftinguith them, and probably much farther, bus alſo a pawer of 
ſhowing the united luſtre of the accumulated (tars that compule a 
milky nebuloſity at a diſtance fur exceeding the former limits: ſu 
that from theſe conſiderations it appears again highly probable, 
that my preſent 24 not Ihe wing ſuch a nebulaſity in the 
milky-way, goes already far beyond its extent j and conſequently 
much more wouldan inſtrument, fuch as I have mentioned, remove 
all doubt on the ſubject, both by ſhowing the ſtars in the continua- 
tion of the ſtratum, and by expoſing a very ſtrong milky nebuloſity 
beyoud them, that could no longer be miſtaken for the dark ground 


of the heavens, 


Dr Herſchel offers ſome thoughts on the origin of the nebulous 
poſſible,” ſays 
he, & to diſtinguiſh between the parts of an indefinitely extended 
whole, the nebula we inhabit might be (aid to be one that has fewer 
marks of antiquity than any of the reſt, To explain this idea per- 
haps more clearly, we ſhould recollect, that the condenſation of 
cluſters of ftars 4 been aſcribed. to a — approach; and 
whoever reflects on the number of ages that muſt have paſſed be- 
fore ſome of the cluſters that are to be found in my intended cata- 
logue of them could be fo far condenſed as we find them at preſent, 
will not wonder if I aſcribe a certain air of youth and vigour to 
many very regularly ſcattered regions of our fidereal ſtratum, 
There are, moreover, many places in it, in which, if we may judge 
e greateſt reaſon to believe, that the 


ſtars are drawing towards ſecondary centres, and will in time ſe- 


4 


may ſurmiſe, that when a nebulous ſtratum conſiſts chiefly of ne- 
bulie of the firſt and ſecond forms, it probably owes its origin to 
what may be called the decay of a great 17 nebula of the 
third form; and that the ſubdiviſions which happened to it in 
length of time, occaſioned all the ſmall nebula which ſprung from 

it wi ina certain range, according as they were detached from the 
primary one. In like inanner, our ſyſtem, after numbers of ages 

may vgry poſſibly become divided ſo us to give riſe to a ſtratum © 
two or three hundred nebulw for it would not be difficult to 
point out ſo many beginning or gathering cluſters in it, 

„Some parts of our ſyllem ſeem already to have ſuſtained 
ou ravages of time than others : for inſtance, in the body of 
the — is an opening or hole, which is probably owing to 
this cauſe, It is at leaſt four degrees broad z but its height | 
have not yet aſcertained,” 

Thus, then, according to Dr. Herſchel, the univerſe conſiſts of 
nebule, or innumerable collections of innumerable ſtars, each in- 
dividual of which is a ſun not only equal, but much ſuperior 
to ours, 

Though in the above extracts from Dr. Herſchel's papers, the 
words condenſation, cluſters, &c. of ſtars, frequently occur, we are 
by no means from thence to imagine that any of the celeſtial 
bodies in our nebule are nearer to one another than we are to 
Sirius, whoſe diſtance is ſuppoſed not to be leſs than 400,000 
times that of the ſun from us, or 38 millions of millions of miles. 
The whole extent of the nebula being in ſome places near 500 
times as great, mult be ſuch, that the light of a ſtar placed at its 
extreme boundary, ſuppoſing it to fly with the velocity of 12 
millions of miles every minute, muſt have taken near 3000 years 
to regch us. Dr, Herſchel, however, is by no means ef opinion, 
that our nebula is the moſt conſiderable in the univerſe, 

My opinion, ſays the doctor, of their ſize is grounded on 
the following obſervations : There are many round nebulæ or 
the firſt form, of about five or ſix minutes in diameter, the ſtars 
of which I can ſee very diſtinctly; and on comparing them with 
the viſual ray calculated from ſome of my long Eiter, [ ſup- 
poſe by the appearance of the ſmall ſtars in thoſe gauges, that 
the centres of theſe round nebulæ may be 600 times the diſtance 
of Sirius from us.” He then goes on to tell us, that the ſtars 
in ſuch nebulz are probably twice as much condenſed as thoſe of 
our ſyſtem; otherwiſe the centre of it would not be leſs than 
_ Gooo times the diſtance of Sirius from us; and that it is poſſibly 

much under. rated by ſuppoſing it only boo times the diſtance of 
that ſtar, 

In the courſe of Dr. Herſchel's obſervations and inquiries con- 
cerning the ſtructure of the heavens, an objection occurred, that 
if the different ſyſtems were formed by the mutual attractions of 
the ſtars, the whole would be in danger of deſtruction by the fall- 
ing of them one upon another. A ſufficient anſwer to this, he 
thinks, is, that if we can really prove the ſyſtem of the univerſe 
to be what he has ſaid, there is no doubt but that the great author 
of it has amply provided for the preſervation of the whole, though 
it ſhould not appear to us in what manner this is effected. Several 
circumſtances, however, he is of opinion, manifeſtly tend to a 
general preſervation z as, in the firſt place, the indefinite extent 
of the ſidereal heavens, which muſt produce a balance that will 
effeQtually ſecure all the great parts of the whole from approach- 
Ing to each other, 4* There remains then, ſays he, only to ſee 
how the —_— ſtars belonging to ſeparate cluſters are prevented 
from ruſhing on to their centres of attraction.” This he ſup- 
poſes may be done by projectile forces z * the admiſſlon of which 
will prove ſuch « barrier againſt the ſeeming deſtructive power 
of attraction, as to ſecure from it all the ſtars belonging to a 
cluſter, If not for ever, at leaſt for millions of ages. Beſides, 
we ought perhaps to look upon ſuch cluſters, and the deſtruction 
of a ſtar now und then in ſome thouſand of ages, as the ver 
means by which the whole is preſerved and renewed. 'Theſe 
cluſters may be the laboratories of the univerſe, wherein the muſt 
ſalutary remedies ſor the decay of the whole are prepared, 

SECT, XVI, 
OF ASTRONOMICAL INSTRUMENTS, 
DRICRIPTION OF THE UNIVERSAL KQUATORIAL, 


Ai an Mr, Goorgs _— Fleet Street, 
Ar I, Fioun I. 
THE principal parts of this inſtrument are the azimuth, or 


horizontal circle YZ, « the nut to turn it, LM, the hour circle; 
ABD, the teleſcope; and ds, its levelz C, a ſcrew for adjuſting the 
hairs z the declination circle EKG, and its pinion F; the nonius 
to this circle is marked H; IK the axis for the teleſcope j c a 
ſmall level to this axis. O is the nut by which the hour circle 
is turned round; R, 8, T, the adjuſting ſcrews that ſupport the in- 
ſtrument; & the axis of the azimuth circle; V the nonius therets, 
and W, W, two ſpirit levels; PYQ the latitude arch, 

The render will obtain a perfect idea of the various uſes to 
which this inſtrument may be applied by the following Problems, 
PronBLEM I. To take the y wy Altitude of the Sun, Moon, 

| or Stay, Ce. 

Make the polar axis perpendicular to the horizon, and when 
the ſun is coming near to the meridian, ele vate the teleſcope till 

= ry 


the centre ot the (un is exactly in the centre of the cross wires | 

then follow the ſun, by moving both the equatorlal und dec 

nation circles, if neceſſary, till he Is at his greateſt altitude! the 

—— of the declination circle will then Are you his meridian 
tituge, 


Prontem II. To find the Meridian by one Obſervation oy, 


To do this, elevate the equatorial — hour) circle to the co- 
latitude of the place, and ſet the declination circle to the fun“ 
declination for the day and hour of the day required; then move 
the azimuth and hour circles, both at the ſame time, either in 
the ſame direction, or the contrary, till you bring the centre of 
the croſs wires in the teleſcope exactly to cover the contre of the 
ſun : that being done, the Index of the hour will give the appa. 
rent, or ſolar time at the inſtant of obſervation, Thus you yet 
the time, though the ſun be at u diſtance from the moridian, 
then turn the hour elrele till the Index points preciſely at 12 v/clock, 
and lower the teleſcope to the horizon in order to obſerve ſome 
point there, in the centre of your glaſs, and that point is your 
meridian mark found by one obſervation only. The belt ume of 
the day for this operation of finding your meridian, is three or 
four hours before, or three or four hours aſter twelve at noon, 


PROBLEM III. Ty obſerve a Star er Planet in Broad Da. alt, 
at any Time when it is above the Horizon, | 


N. B. The table of right aſcenſions, declinations, &c. of the 
principal fixed ſtars, gives you the times of their trauſits over 
the meridian, 

Elevate the equatorial circle to the co-latitude of the place, and 
ſet the nonius of the declination circle to the ſtar's declination; 
look into the table for the time of its tranſit immediately pre. 
ceding your obſervation : then take the interval of time ſince that 
tranſit to the time of your obſervation as given by the clock, and 
and add to it the ſtar's acceleration, correſponding to that inter. 
val of time, this ſum is the hour to which you muſt ſet the hour 
index of the equatorial circle, and the ſtar will then appear in 
the teleſcope, 


ProBLEM IV. To find the Right Aſcenſion, and Declinatim 7 
a fixed Star, Planet, Comet, or the Moon, by an Olſer vation nale 
with the Equatorial, 


The equatorial circle being elevated as before to the comple- 
ment of the latitude of the place, move the declination and cqua- 
torial circulations, till the moon, ſtar, or comet, is in the centre 
of the croſs wires in the teleſcope ; the nonius of the decliaation 
circle, will 5 you the hour of the ſtar, &c. then your regulator 
or clock will give you the ſun's time, or hour of the diy. lake 
the difference between the ſun's time, and the ſtar's time; and if 
the ſtar's time is leſs than the ſun's time, add that difference, to 
the ſun's right aſcenſion at the time of obſervation, the ſum (re- 
jecting 24 hours, if it exceeds that number) is the right aſcenſion 
of the ſtar, &. Again, if the ſtar's time exceeds the ſun's time, 
ſubtract the difference from the ſun's right aſcenſion ; the re- 
mainder (adding 24 hours, to the ſun's right aſcenſion, if necetlary) 
is the right aſcenſion of the ſtar, &c, 


ProntkeM V. Th find the Longitude at Land, 


Obſerve the difference of the right aſcenſion of two celeſial 
bodies z for inſtance, of the moon, and a known fixed ſtar; at 
any given time, either on, or out of the meridian, and from that 
difference, infer the moon's right aſcenſion, at the moment of ob- 
ſervation z that being obtained, find what is the preciſe time, at 
any place whoſe longitude is well aſcertained z for inſtance, at 
Greenwich, when the moon has that right aſcenſion, which you 
have now obſerved j the difference between that time at Gteen- 
wich, and the time with pou, is the difference of longitude, in 
time, between Greenwich, and your place of obſervation, which 
ls Euſt of Greenwich, If the time with you be later than the 
time at Greenwich, and Is Weſt of Greenwich, If the time with 
you be earlier than that of Greenwich, 


OF THR PLANETARIUM, TELLURIAN, AND 
LUNARIAN, 


The Planetarium (Plate II. Figure 1.) Is an inftrument made 
by Mr. Adams, of Fleet Street, London, who has pald conſider- 
able attention to this deſcription of machines, In order to reduce 
them to thelr greateſt degree of ſimplicity and perſoctlon, t 
repreſents In a general manner, by various parts of its machinery, 
all the motions and phenomena of the planetary (yſtem. I h 
machine conſiſts of, the Sun (in the centre), with the planets, 
Mercury, Venus, the Earth and Moon, Mare, Jupiter and bis 
four moons, Saturn and his five moons and to it Is occaſionally 
applied an extra long arm for the Georgian planet and his two 
moons. To the earth and moon is applied a frame, containing 
only four wheels and two pinions, which ſerve to preſerve 
earth's axis in its proper paralleliſm in its motion round the ſun, 
and to give the moon her due revolution about the earth at the 
ſame time. Theſe wheels are connected with the wheel work in 
a round box below, and the whole is ſet in motion by « winch, 
The arm that catries round the moon, outs out her age an 
phaſes for any ſituation in her orbit, as alſo her geocentric uu 
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\tle, In Ogn4 and degrees, The moon's orbit is repro- 

ou 74 fat rim The two joints upon which it turns, 4 
her nodes. This orbit le made to incline to any deſired angle, 
The earth of this inſtrument ie uſually made of a three-inch of 
14 globe, paperet), &c, for the purpoſe; and by means of the 
terminacing Wire that goes over it, points out the changes of the 
beaſont, aud the different lengths of days und nights more con- 
eyouſly, Ibis machine is alto made to repreſent the Ptolemaic 
— or ſuch as is vulgarly recelved which places the earth in 
the centre, and the planets and ſun reyeiving about it, (It is done 
by an auxiliary ſmall ſun and an earth, which change theit places 
che inſtrument.) At the ſame time, it affords a moſt maniſeſt 
confutation of it : for it Is plainly obſerved in this conſtruction, 
(% That the planets Mercury and Venus, being both within the 
«bit of the ſun, cannot at any time be ſeen to go behind it} 
whereas In _nuture we obſerved them as often to go behind us be- 
fore the lun in the heavens, (2.) It ſhows, that as the planets 
move in elreular orbits about the central earth, they ought at all 
times to be of the ſame apparent magnitude z whereas, on the con- 
trary, wo obſerve their 1 magnitude in the heavens to be 
iery variable, and ſo far different, that, for inſtance, Mars will 
ſonietimes appear as big as Jupiter nearly, and at other times you 
will ſcarcely know him from a fixed ſtar, (3.) It ſhows that any 
of the planers might be ſeen at all diſtances from the ſun in the 
heavens z or, in other words, that when the ſun is ſetting, Mer- 
cury or Venus may be ſcen not only in the ſouth but even in the 
eaſt ; which circumſtances were never yet obſerved. (4.) You 
ſec by this planetarium that the motions of the planets ſhould al- 
ways be regular and uniformly the ſame ; whereas, on the con- 
trary, we obſerve them always to move with a variable velocity, 
ſometimes faſter, then lower, and ſometimes not at all. (5. ) By 
the machine you ſee the planets move all the ſame way, viz. from 
welt to eaſt continually : but in the heavens we ſee them move 
ſometimes direct from weſt to eaſt, ſometimes retrogade from 
eaſt to weſt, and at other times to be ſtationary, All — 
nomena plainly prove this ſyſtem to be a falſe and abſurd hy- 

the ſis. 

The truth of the Copernican or Solar Syſtem of the world is 
hereby moſt clearly repreſented. For taking the earth from the 
centre, and placing thereon the uſual large braſs ball for the ſun, 
and reſtoring the earth to its proper ſituation among the planets, 
then every thing will be right and agree exactly with celeitial ob- 
ſervations. You will obſerve Mercury never to be more than 
a certain angular diſtance, 21“, and Venus 47, from the ſun, 
That the planets, eſpecially Mars, will be ſometimes much nearer 
to the earth than at others, and therefore muſt appear larger at 
one time than at another. And that they cannot appear at the 
earth to move with an uniform velocity z for when neareſt they 

ar to move faſteſt, and lower when moſt remote. You 
will alſo obſerve their motions to be ſometimes direct, and ſome- 
timesretrograde, when aſter a time they become ſtationary, Which 
particulars all correſpond exactly with obſervations, and fully 
prove the truth of this excellent ſyſtem. 

Wherefore by this machine you at once ſee all the planets in 
motion about the ſun, with the ſame reſpective velocities and peri- 
vds of revolution which they have in the heavens j the wheel-work 
being calculated to a minute of time, from the lateſt diſcoveries, 

The diurnal rotation of the earth about its axis, the different 
ſeaſons of the year, and the different lengths of days and nights, 
are likewiſe here completely exhibited, 

In ſhort by this inſtrument every phenomenon in nature ls re- 
preſented av it actually appears in the heavens, 

ROWLKY'S GRAND ORRERY, 

The machine repreſented by (Plate II. Figure 2.) is the Grand 
Orrery, firſt made In this kingdom by Mr. Rowley for kin 
(George I, The frame of It, which contains the wheel-wor 
dee, and regulates the whole, Is mude of ebony, and about four 
feet In diameter i the outſide thereof Id adorned with 12 pllaſters, 
hetween theſe the 12 ſigns of the nodlae are — painted with 
gilded frames, Above the frame la u broad ring =p with 
12 pillars, This ring repreſents the plane of the ecliptic z upon 
which are two circles of degrees, and between theſe the names 
and characters of the 12 ſigns, Near the outſide is a circle of 
months and days, exactly correſponding to the ſun's place at noon 
each day throughout the year, Above the ecliptic ſtand ſome of 
the principal * of the (ſphere, agreeable to their reſpectlve 
ſituatlons In the heavens ! viz. N“ 10, are the two colures, divided 
into degrees and half degrees, NY 11, is one half of the equi» 
noctlal circle, making an angle of a34 degrees, The tropic of 
Cancer and the arctic circle are each lixed parallel at their proper 
diſtance from the equlnoctial. On the northern half of the ecliptic 
is a braſs ſemicircle, moveable upon two points fixed in Y and . 
This ſemicircle ſerves us a moveable horizon to be put to any de- 
gte of latitude upon the north part of the meridian, and the whole 
machine may be ſet to any latitude without diſturbing any of the 
internal motions, by two (trong hinges, (N' 13) fixed to the bot- 
tom frame upon which the inſtrument moves, and a ſtrong braſ 
arch, having holes at every degree, — 4 a ſtrong pin is 
put at every elevation. 'This arch and the two hinges ſupport 
the whole machine when it is lifted up according to any latitude z 
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and the arch nt other times les conveniently under the bottom frame, 
When the machine ie (et to any latitude (which Is ealily done by 
two men, each taking hold of two handles conveniently fixed for 
the purpoſe), ſet the moveable horizon to the ſame degree upon 
the meridian, and hence you may form an idea of the reſpec« 
tive altitude or Av of the planets both primary and ſocon- 
dary, The — 1.) ſtands in the middle of the whole ſyſtem 
upon a wire, making an angle with the ecliptic of about Ja de- 
— Next the ſun is a ſmall ball (2.), repreſenting Mercury. 

ext to Mercury. is Venus ( IN repreſented b * ball. 
The earth is repreſented (Neg.) by an Ivory ball, having ſome 
circles and a map ſketched upon it. "The wire which ſupports 
the earth makes an angle with the ecliptic of 7 the 
inclination of the earth's axis to the ecliptic, Near the bot⸗ 
tom of the earth's axis is a dial plate (Ne g.), having an 
Index polnting to the hours of the day as the earth turns round its 
axis, Round the earth is a ring ſupported by two ſmall pillars, 
[epreſenting the orbit of the moon: and the diviſions upon it 
anſwer to the moon's latitude, 'The motion of this ring repto- 
[ents the motion of the moon's orbit according to that of the 
nodes, Within this ring is the moon (No $5), having a black 
cap or cale, by which his motion repreſents the phaſes of the 
moon according ta her age, Without the orbits of the earth and 
moon in Mars (Ne 6,), The next in order to Mars is Jupiter and 
his four moons (N“ .). Each of theſe moons is ſupported by a 
wire fixed in a ſocket which turns about the pillar ſupporting Ju- 
piter. Theſe ſatellites may be turned by the hand to any poſition, 
and yet when the machine is put into motion the will all move 
in their proper times. "The outermoſt of all is Saturn, his five 
moons, and his ring (Ne 8.) . Theſe moons are ſupported and 
contrived ſimilar to thoſe of Jupiter, The machine is put into 
motion by turning a ſmall winch 105 14.) ; and the whole ſyſtem 
is alſo moved by this winch, and by pulling out and puſhing in 
a {mall cylindrical pin above the handle. When it is puſhed in, 
all the planets, both primary and ſecondary, will move accordi 
to their reſpective periods by turning the handle. When it is 
drawn out, the motion of the ſatellites of Jupiter and Saturn will 
be ſtopped, while all the reſt move without interruption. There 
is alſo a braſs lamp having two convex glaſles to be put in room 
of the ſun; and alſo a ſmaJler earth and moon, made ſomewhat 
in proportion to their diſtance from each other, which may be 
put on at pleaſure, The lamp turns round at the ſame time with 
the earth, and the glaſſes of it caſt a ſtrong light upon her, 

And when the ſmaller earth and moon are «an on, it will be 
eaſy to ſhow when either of them will be eclipſed. When this 
machine is intended to be uſed, the planets muſt be duly placed b 
means of an ephemeris, and | may place a ſmall black pat 
or bit of wafer upon the middle of the ſun. 

Right againſt the firſt degree of , you wy alſo place patches 
upon Venus, Mars, and Jupiter, right againſt ſome noted point in 
the ecliptic, Put in the handle, and puſh in the pin which is 
above it, One turn of this handle anſwers to a revolution of the 
balls which repreſents the earth about its axis j and conſequently to 
24 hours of time, as ſhewn by the hour-index (g.), which is matk« 
ed and placed at the foot of the wire on which the ball of the earth 
is fixed, Again, when the index has moved the ſpace of ten hours 
gp makes one revolution round its axis, and fo of the reſt, 

y theſe means the revolutions of the planets, and their motions 
round their own axis, will be repreſented to the eye, By vbſerv= 
ing the motions of the ſpots upon the ſurface of the ſun and of the 
planets in the heavens, their diurnal motions were firſt diſcovered 
aſter the ſame manner as we in this machine obſerve the motions of 
their repreſentatives by that of the marks placed upon them, 


ADAM8S's (MALL QUADRANT, 
Pratt V. Frovnk I, 


This le a very ſimple and uſeful inſtrument of this kind, 
ABC de the quadrant mounted on an ax(s and pedeſtal : (by means 
of the axle, It may be |Immedlately — In any vertical poſition, 
and the pedeſtal belng moveable In the axis of the elrele 12 ſerves 
to place it in the direction of any azimuth, or towards any point of 
the compaſy,) The limb AB Is divided Into degrees and halves, 
numbered from A 4 and upon the radius BC are fixed two figh 
of which B le perfornted with a (mall hole, and is provided with a 
dark glaſs, to defend the eye from the ſun's light j and the other 
ſight © has a larger hole, urniſhed with croſs wires, and alſo « 
(maller, which is of uſe to take the ſun's altitude by the projeRtion 
of the bright image of that luminary upon the oppolite ſight, From 
the center C hangs a plumb line CP, The horizontal circle FE is 
divided into four quadrants of go degrees z and an arm E, con- 
nected with the pedeſtal, moves along the limb, and conſequently 
ſhews the poſition of the place of the . as Will hereafter be 
more minutelyexplalned. Laſtly, the ſcrews G, H, I, render it very 
ealy to ſet the whole inſtrument ſteadily and accurately in its pro- 
per polition; notwithſtanding any irregularityinthe table or ſtand it 
may be placed upon. 

e rationale of this inſtrument is very clear and obvious, It is 
uſed to meaſure the angular diſtance of — body, or 
either from the zenith or point immediately above our or 
from the horizon or level. The plumb line GP, if continued up- 
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- wards from C, would be directed to the zenith Z; and the line 
CL, ſuppoſed to be drawn from the centre of the quadrant to an 
object 4 will form an angle LCZ, which is the zenith diſtance, 
and is equal to the angle BCP, formed between the oppoſite parts 
of the ſame lines. We ſee, therefore, that the degrees on the arc, 
comprehended on the limb of the quadrant, between the plumb line 
and the extremities next the eye, meaſure the angle of zenith diſtance, 
Again, the line CK (forming a 2 with the perpendicular 


| CZ) is level, or horizontal j the angle LCK mult therefore be the 


altitude or elevation of L above the horizon : and this laſt angle 
muſt be equal to the angle meaſured between the plumb line and the 
end A fartheſt from the eye ; becauſe both theſe are equal to the 
quantity which would be left, after taking the zenith diſtance from 
a right angle, or the whole quadrant, 


Ficurs II. 
BIRD's TWELVE INCH QUADRANT, 
The Method of adopting this Quadrant. 

For performing this, there are three principal parts to be ad- 
Juſted, 1. The pillar is to be ſet perpendicular to the horizon. 2. 
One fide of the quadrant is to be ſet perpendicular. 3. The axis 
of the teleſcope, or line of ſight, is to be made parallel to the hori- 
zontal radius of the quadrant, 

I. To ſet the Pillar perpendicular. 

Set the braſs pedeſtal on a firm ſurpport. Then hang the qua- 
drant on the pillar, and by the ſpirit- level and ſcrews in the feet, 
the pillar may be ſet perpendiculat in the following manner: Turn 
the quadrant till the upper ſide is parallel to two oppoſite feet, 
and with one hand unſcrew that ſcrew of the foot towards 
which the buble inclines, and, at the ſame time, with the other 
hand ſcrew in the oppoſite ſcrew, till the buble reſts equally be- 
tween the two marks, or ſcratches, on the glaſs tube; then turn 
the quadrant, horizontally, half round z and if the buble does not 
reſt exactly between the ſeratches as before, by unſcrewing that 
ſcrew towards which the buble inclines, and at the ſame (crew- 
ing in the other, make the buble move over half the ſpace in 
the tube by which they differ, and remember toward which end 
It inclines, Then turn the quadrant one quarter round, till its 
upper ſide is parallel to the other two feet z and if the buble does 
not reſt in the ſame place, with reſpect to the ſcratches, as it did 
before, make it do ſo by the ſcrews in the feet 3 and then bring it 
equally between the ſcratches, by lowering that end of the tube 
toward which the buble ſtood, or raiſing the other end, For do- 
Ing this, there are three ſcrews ut each end of the tube, Lo lower 
one end, lacken the right aud left, or Pulking (crews, and ſcrew in 
the middle ſcrew, till the buble reſts equally between the two 
ſcratches : then the pillar and level are right, or nearly ſo, To 
prove if they are exact, or to make them ſo, if they are not i be. 
pin the ſame proceſs over again, by firſt turning the quadrant 

alf round, and if the buble reſts not 7 — between the ſerutehes, 
move it half the difference by the ſcrews in the feet; and then 

uarter round, and adjuſting the level firſt ſo far by the ſcrews in 
the feet, and next by raiſing of lowering one end of the tube as 
before directed till you get the buble to ſtand in the ſame part of 
the glaſs when the quadrantis turned half roundand quarter round; 
and the pillar and level will then be right, 


II. To make one Side of the Quadrant perpendicular, 


This is done by making the plumb-line hang firſt over the fine 
point at the arrow-head, on the center plate; and next to cover the 
other fine point on the arch below, 

It is made to hang over the upper point, by ſcrewing the elaſtic 
bit of braſs (over which the wire of the plummet goes ) out, or in, 
by its upper ſcrew-nail. It is made to hang over the lower point, 
by the adjuſting ſcrew within the quadrant, which is turned by a 
round brotched braſs-button on its head. 

The plummet ſhould be made te hang in a ſmall cup, or veſſel, 
filled with water, to make it more ſteady, and reſt ſooner ; and if 
the veſſel is faſtened by an arm to the pillar of the pedeſtal ; ſo as to 
move round along with the quadrant, it will be the more con- 
venient. 

The plumb- line ſhould be made to hang very near the plane of 
the quadrant, at the lower arrow, but not to touch it: which is 
done by preſſing with the hand the elaſtic bit of braſs before men- 
tioned, a little backward or forward. 


III. To the Teleſcope, or to make its Axis horizont 

| 4, the 147 2 at 90 Degrees. 4 

Set the index to go, keepi ng the plummet and level right : then 
direct the teleſcope to ſome diſtant object above a mile off, (but 
the farther the better) till you ſee a remarkable part of it exactly 
at the horizontal wire : then take off the quadrant from the pillar, 
by unſcrewing the two large iron ſcrews ; and invert the quadrant, 
by ſcrewing it on again with the arc uppermoſt : then ſcrew to the 
arc of the quadrant a crooked bit of brats, with a notch in it, as near 
the arrow as you can, and hang the plummet over that bit of braſs, 
moving it on one fide or the other, till the line covers the point on 
the arc ; and if it does not then cover the point on the centre plate 
alfo, make it do ſo by the ſcrews in the feet; then'look through the 


teleſcope ; and if the horizontal wire cuts the ſame part of e 
object it did before inverſion, the teleſcope is right. If the objec 
_— higher or lower, the wire in the teleſcope muſt be — 
half the difference, by the two ſteel ſcrews near the eye end of th 
teleſcope: if the object appears higher than the horizontal le 
eaſe the lower ſcrew, and ſcrew in the upper one j if the object 
2 below, eaſe the upper ſcrew, and ſcrew in the lower one 
till the horizontal wire cuts the diſtant object at half the differen,” 
it did before. inverting it: then it is re ſor obſervation. 

The wire in the * that is applied to the limb of the ſu 
in taking its altitude, ought to be exactly horizontal when the lane 
of the quadrant is perpendicular. Io find if it is ſo; adjuf the 
8 by the level and plummet, as before directed j then point 

e teleſcope to ſome ſmall diſtinct object at a diſtance, as the to 
of a rock, a chimney-head, &c. and remark a particular part of it 
which the wire croſſes: turn the quadrant a little about gently, to. 
wards one ſide ; and if all parts of the wire paſs over the ſame , . 
of the object, the wire is truly horizontal. But if one end ofthe 
wire croſles the object higher, or lower, than the other, preſs the 
two ſmall ſcrews that govern the wire between your finger and 
thumb, and at the ſame time turn them fide wiſe, but in oppoſite 
directions, till, upon looking again, and turning the quadrant, you 
find all parts of the wire pals over the ſame part ol the objec; 
then it is truly horizontal, 


MURAL QUADRANT, 


Ficurs III. 


Repreſents the inſtrument as fixed to a wall, It is ov 
copper, and of about 5 feet radius. The frame is formed of flat 
bars, and ſtrengthened by edge bars affixed underneath perpendicy. 
larly to them. "The radii HB, HA, — each into four 
equal parts, ferves to find out the points D and E, by which the 
quadrant is freely ſuſpended on its props ot iron ſuppotts that are 
laſtened ſecurely in the wall, 

One of the ſupports'E is repreſented ſeparately in # on one fide 
of the quadrant, It is nioveable by means of a long lender rod 
EF or % which goes into a hollow ſcrew in order to reſtore the 
inſtrument to its lituation when it is diſcovered to be a little to. 
ranged, In order to prevent the unfteadineſs of fo great a machinet 
thete ſhould be placed behind the limb four copper cars with double 
cocks, J, K, I, K. There arc others along the radii HA, and HB, 
Each of theſe cocks contain two ſcrews, into which is [altered the 
cars that are fixed behind the quadrant, | 

Over the wall or ſtone which ſupports the inſtrument, and at the 
ſame height as the centre, is placed horizontally the axis PO, This 
axis turns on two pivots P, On this axis is fixed at right angles 
another branch ON, loaded at its extremity with a weight N, eu» 
pable of equipoiſing with its weight that of the teleſcope LM 
whilſt the axis, by its extremity neareſt the quadrant, carries the 
wooden frame PRM, which is faſtened to the teleſcope in M, 

The lower extremity (V) of the teleſcope is furniſhed with two 
ſmall wheels, which take the limb of the quadrant on its two ſides. 

When the teleſcope is to be ſtopped at a certain poſition, the 
copper hand I is to be made uſe of, It is fixed by a ſetting ſcrew, 
which faſtens it to the limb. Ihen, in turning the regulating (crew, 
the teleſcope will be advanced j which is continued until the ſtar or 
other object, whoſe altitude is obſerving, be on the horizontal fine 
thread in the teleſcope, Then on the plate X, ſupporting the te- 
leſcope, and carrying a yernier or nonius, will be ſeen the number 
of degrees and minutes, &c. that the angular height of the object 
obſerved is equal to, 

Ficurst IV. 
 HADLEY'S SEXTANT. 


For a deſcription of which the reader is referred to the Syſtem 
0 Fr forming thi Syſtem, 7 heve had valuable werk 
n forming this Syſtem, e had, recourſe to every valua 
on ts fue z the principal of which are 4 Treatiſes of Dr. Gre- 
gory, Keil, Dr. Halley, MH. De la Caille, Dr. Long, Robertſon, 
Heath, Emerſon, De la Lande, &c. together with the Improvements f 
Dr. Herſchel, Sc. collacted from the Tranſaftion of the Royal Society, 
and a variety of other miſcellaneous publications, 

It has been my ſtudy to render this Syſtem full and compre bue, ſo 
that, with due attention, a perſon may attain a competent knowledge 
Aftronomy, without any other hor and by purchaſing a good ſt f 
Aftronomical Tables, he will be thoroughly qualified for making attual 

leulations of the Motions of the celeſtial Bodies, ſuch as calculating the 
places of the Sun, Moon, and — any propuſed time ; their cen 
Junttions and oppoſitions with each other; predifting Eclipſes, 2c. 

1 cannot 425 + this ſubjeft, without expreſſin el indebted ta 
Mr. ADams, (Mathematical and Aftronomical Inſtrument Maker, 
in Fleat-ftreet) for the loan of his inſtruments to have drawings 
from, as it is a point of no ſmall conſequencetopraftitioners in ¶ironon y. 
that they ſhould have the moſt nece and thoſe the myſt accurate, In- 
ftruments that can be made. 

The Uſes of the Globes are given under the article Gon, in tht 
order of the Alphabet ; alſo other matters relating to Aftronomy in! 
Syſtem of NAVIGATION, and under their reſpeftive Heads in dife 


erent parts of the ENCYCLOP ADIA, 
C ; - T, BANKES. 
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A8 TROPE-WIIõ, near Banbury, in Oxfordſhire, are recom- 
mended as excellent in female obſtructions, the gravel, hypo- 
chondriac and ſimilar diſorders, "The water is britk, ſpirituous, 

eaſant taſted, chalybeate, and is alſo gently purgative, It ſhould 

drank from three to five quarts in the fo enoon. 

ASVMpTO TE, in geometry, a line which continually ap- 

hey nearer to another; but, though continued infinitely, 
will never meet with it: Ot theſe are many kinds, In ſtrictne(s, 
however, the term Aſymptotes is appropriated to right lines, which 
approach nearer and nearer to ſome curves of which they are ſaid 
to be Aſymptotesz but if they and their curves are indefinitely 
continued, they will never meet, See the Syſtem, Part I. which 
compriſes CONIC SECTIONS, Sect. III. 

ATHANASIAN Crs; a formulary, or confeſſion of faith, 
long ſuppoſed to have been drawn up by Athanafius biſhop gf 
Alexandria, in the fourth century, to juſtify himſelf againſt the 
calumnies of his Arian enemies. But it is now generally allowed 
among the learned not have been his. Dr. Waterland aſcribes 
it to Hilary biſhop of Arles, for the following among other rea- 
ſons: 1. Becauſe Honoratus of Marſcilles, the writer of his life, 
tells us, that he compoſed an Expoſition of the Creed; a properer 
title for the Athanaſian, than that of Creed ſimply which it now 
bears. 2. Hilary was a great admirer and follower of St. Auſtin; 
and the whole compoſition of this creed is in 3 manner upon St. 
Auſtin's plan, both with reſpect to the Trinity and incarnation. 

It is agreeable to the ſtyle of Hilary, as far as we — 
ha the little that is left of his works. Upon the whole, he 
concludes, that Hilary biſhop of Arles, about the year 430, com- 

ed The Expoſition of Faith, which now bears the name of 
the Athanaſian Creed, for the uſe of the Gallican clergy, and par- 
ticularly thoſe of the dioceſe of Arles: That, about the year $70, 
it became famous enough to be commented upon; but that all 
this while, and for ſeveral years lower, it had not yet acquired 
the name of Athanaſian, but was mpiy (iyled The Catholic 
Faith: That, before 650, Athanaſius's admired name came in 
to recommend and adorn it, being in it{:H an excellent ſyſtem of 
the Athanalian principles of the 'l rinity and incarnation, in oppo- 
ſition chiefly to the Arians, Macedonians, and Apollinarians, 
This is the hypotheſis of the learned author of the Critical Hiltory 
of the Athanaſian Creed, 

As to the reception of this ereed in the Chriſtian churches, 
we find, that It bbtvined in France in the time of Hinemar, or 
about 8504 that it was received in Spain about 100 years later 
than in France, and in Germany much about the fame time As 
to our own coun ry, We have clear an poſitive proofs of this 
tieed being ſung alternately in our churches in the tenth een: 
tury, It Was In common uk in ſome parts of Italy, particularly 
in the dioceſe of Verona, about the year 969, and was received 
at Rome about the yeur 1014. As to the Greok and oriental 
ehurches, it has been queſtioned whether any of them ever re- 
ezived this creed at all; though ſome very conſiderable writers 
are of a contrary perſuaſion, It appears then, that the reception 
of this creed has been both general and ancient; and may vie 
with any, in that reſpect, except the Nicene, or Conſtantinopo- 
litan, the only general creed common to all the churches, 

As to the matter of this creed, it is given as a ſummary of the 
true orthodox faith, and a condemnation of all hereſies ancient 
and modern, Unhappily, however, it has proved a fruitful 
ſource of unprofitable controverſy and unchriſtian animoſity even 
down to the preſent time. Sce T'rInITY and TRINITARIANS, 

ATHANOR, Chymiſts have diſtinguiſhed by this name a 


furnace ſo conſtrued that it can always maintain an equal heat, 


and which ſhall laſt a long time without addition of freſh fuel. 
The body of the athanor has nothing in it particular, and is con- 
ſtructed like ordinary furnaces. But at one of its ſides, or its 
middle, there is an upright hollow tower, which communicates 
with the fire-place by one or more ſloping openings. This 
tower ought to have a lid which exactly cloſes its upper opening. 

When the athanor is to be uſed, as much lighted coal is put in 
the fire-place as is judged neceſſary, and the tower is filled to 
the top with unlighted fuel. The tower is then to be exactly 
cloſed with its lid, As faſt as the coal in the fire-place is con- 
ſumed, that in the tower falls down and ſupplies its place. As 
the coal contained in the tower has no free communication with 
the external air, it cannot burn till it falls into the fire place. 

The athanor being much celebrated and uſed by ancient chy- 
miſts, it has been particularly deſcribed by many authors, and was 
formerly found in all the laboratories. At preſent this furnace 
s much leſs employed, and is even neglected. The reaſon of 
tels is, that all the ancient chymiſts were in ſearch of the art of 
making gold; and being excited by this powerful defire, and 
confidence of ſucceſs, they ſpared no trouble nor expence to ac- 
complith this deſign. They undertook, without hetitation, ope- 
rations which required great length of time and unremitted heat, 
Whereas now, theſe alluring hopes having vaniſhed, the culti- 
vators of chymiſtry have no other view than to extend and r 
fect the theory of this eſſential part of natural philoſophy. This 
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motive, although undoubtedly much nobler than the former, 
ſcems, however, to be leſs powerful over moſt men. For now, 
a'l long ang laborious operations whence chymiſtry might receive 
great advantages, are neglected, as being tireſome — ditguſtful, 
There is, in fact, a conliderable difference betwixt the hope of 
explaining a philoſophical phenomenon, and that of obtaining an 
ingot of gold — of producing many others: Hence the 
inſtruments employed in long operations, and particularly the 
athanor, are now much neglected; and alſo becauſe the fuel in 
the tower is apt to ſtick there or fall down at once in too great 
quantity, The fag which is a true athanor, may be 
lucceſe fully employed in operations which do not require much 
heat, For deſcription of the moſt a proved Athanor, fee the 
Syſtem of Chymilitry, under the article CHYMICAL APPARATUS, 
For repreſentation, ſee the Plate annexed, Fig. 6. 

ATHEIST), a perſon who does not believe the exiſtence of 
a Deity, Many people, both ancient and modern, have pre- 
tended to atheiſm, or have been reckoned atheitts by the world; 
bur it is juſtly queſtio ed whether any man ſeriouſly adopted 
ſuch a principle. "Theſe pretenſions, therefore, muſt be founded 
on price or affe ctation. In general, a man i ſaid to be an atheiſt, 
who owns no being ſuperior to nature, that i*, to men, alu the 
other ſenſible beings in the world. In this ſenſe, Spinoſa may be 
{aid to be an athieſt, and it is an impropriety to rank him, as the 
learned commonly do, among deiſt=; lince he allows of no other 
God beſide nature, or the univerſe, of which mankind makes a 
part; and there is no atheiſt but allows of the exiltence uf the 
world, and of his own exiſtence in particular. 

Flato diſtinguiſhes three kinds of at!:eiſts. Some, who deny, 
abſolutely, that there are any gods others, who allow the exilt< 
ence of gods, but maintain that they do not concern themſelves 
with human affairs, and fo deny a Providencez and others, who 
believe there are gode, but think they are eaſily appeaſed, and 
that they may remit the greateſt crimes fur the (mallelt ſupplica- 
tion. Some di inguiſh ſpeculative. atheiſts, or thoſe who are 
ſo from principle, and theorv=efrom practical atheilly, whoſe 
wicked lives lead them to believe, of rather to With, that there 
were no God, 

Atheiſm, as abſurd and unreaſonable as it is, has had Its mar. 
tyrs, Lucilio Vanini, an Italian, native of Naples, publicly 
taught atheiſm in France, about the beginning of the 17th een⸗ 
turyyz and, being convicted of it at Toloule, was condemned ta 
to death. Being preſſed to make public at Knowledg ment of his 
erime, and ta aſk pardon of God, the king, and jJultice, he an- 
(wered, he did not believe there was a Godly that he never ofs 
ſended the king z nnd, as fur Juſtice, he wiſhed it to the devil, 
He confeſled that he was one of twelve, who parted in come 
pany from Naples to (ſpread their doctrine in all parts of Europe, 

lis tongue was firſt cut out, and then his body burnt, April 9, 
1619, 

Cicero repreſents it is a probable opinion, that they who ap- 
ply themſelves to the ſtudy of philoſophy believe there are no 
gods. This muſt, doubtleſs, be meant of the »cademic philo» 
ſophy, to which Cicero himſelf was attached, and which doubted 
of every _ On the contrary, the Newtonian philoſophers 
are continually recurring to a Deity, whom tt ey always find at 
the end of their chain of natural caules. Some foreigners have 
even charged them with making too much uſe of the notion of a 
God in philoſophy, contrary to the rule of Horace; 

Nee Deus interſit, nift dignus vindici nodus, 

Among us, the philoſophers have been the principal advocates 
for the exiſtence of a Deity, Witneſs the writings of Sir Ilaac 
Newton, Boyle, Ray, Cheyne, Nieuwentyt, &c. To which ma 
be added many others, who, though of the clergy (as was aifo 
Ray), yet have diſtinguiſhed themſelves by their philoſophical 
pieces in behalf of the exiſtence of a God; e. gr. Derham, Bent- 
ley, Whiſton, Samuel and John Clarke, Fenelon, &c. So true 
is that ſayirg of Lord Bacon, that though a ſmattering of philo- 
ſophy may lead a man into atheiſm, a deep draught will certainly 
bring him back again to the belief of a God and Providence, 

A I'LAS, in Geography, a celebrated mountain in Africa, 
which is fo high, that it ſeems to bear the heavens, Hence the 
fable, in Atlas, the king of this country, is faid to bear the hea- 
vens on his ſhoulders; thus he is repreſented in the famous ſtatue 
at the Farneſe palace at Rome. 

ArtAs, in Anatomy, the name of the firſt vertebra of the 
neck, which ſupports the head. For a particualr deſcription, ſee 
the Syſtem, Part I. Sec. III. Art. I. and Plate I. and Fig. 2. 

A*MOSPHERE, a word generally uſed to ſignify the whole 
maſs of fluid conſiſting of air, aqueous and other vapours, elec- 
tric fluid, &c. ſurrounding the earth to a conſiderable height. It 
gravitates towards its centre, on its ſurtace, is carried alon 
with it round the ſun, and partakes of all its motions both arinua 
and diurnal. The farther or higher ſpaces, thou p*rhaps not 
wholly deſtitute of air, are ſuppoſed to be poſteſſed by a finer ſub- 
ſtiture called Ether, and are hence called Etherial regions. The 
word is formed of alue;, vapour, and :paya, a iphere. See ETHER 
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ſitions, digeſtions, fermentations, putrefaciions, 


and Heavens, A late eminent author conſiders the atmoſphere 
as a large chymical veſſel, wherein the matter of all the kinds of 
ſublunary bodies as copioully floating; and thus expoſed to the 


continual action of that immenſe ſurſace of the ſun; whence pro- 
cced innumerable operations, ſublimations, ſeparations, compo- 


For the nature, 


conſtitution, and different ſpecies of the air, with their ingredi- 
ents, properties, phænomena and uſes, ſec the Syſtem of AkRo- 
Loo throughout: ſee alſo the article Alx and the Syſtem of 


E 


LECTRICITY. h 
The compoſition of that part of our atmoſphere properly called 


air, was till y_ very much unknown, In former times it was 


ſuppoſed to be a 


umpic, homogeneous, and elementary fluid. The 


experiments of Dr, Prieſtley diſcovered, that the pureſt kind of 
air, which he called Dephlogiſticated cr vital air; (but which is 
called by Chaptal Oxygene Gas) and by which term we have diſtin- 
guiſhed it in our Syſtem of 1 was in reality a compound, 


and might be artificially pro 


uced in various ways. His firſt 


conjectures concerning its component parts were, that it con- 


ſiſted of earth, nitrous acid, and phlogiſton. 


ri 


Subſequent expe- 
ments rendered theſe conjectures dubious; and at laſt it was 


ſuppoſed that depilogiſticated air is a pure elementary ſubſtance, 
the vivifying principle to animals, and the acidifying principle 


throughout all nature. 


This dephlogiſticated air, however, is 


- but a ſinall part of the compoſition of our atmoſphere. Accord- 
ing to the moſt accurate computations, the air we uſually breathe 


is 


compoſed of only one-fourth of this dephlogiſticated air, or 


1 leſs; the other three or four parts conſiſting of What Dr. 
r 


ieſtley calls Phlogiſticated air, and Lavoiſier mephitiſed or me- 


phitic air, atmoſphoi ical mephitics, &c, but Chaptal calls it Ni- 
trogene Gas; which term we have alſo adopted in our Syſtem 


of Chymiſtry. 


This by itſelf is abſolutely noxicus, and exceed- 


ingly poiſonous to animals: though it ſeems only to be negatively 
ſo; for when mixed in a certain proportion with dephlogiſticated 


a! 


r, it may be breathed with ſaſcty, waich could not be if it con- 


tained any ingredient ablolutcly unfriendly to the human conſti- 


tution. 


The other part, viz. the pure dephlogiſticated air, ſeems 


to ſtand much in the ſame relation to plants that phlogiſticated 


al 


r does to animals; that is, it would prove poiſonous, and de- 


ſtroy them if they were to depend upon it entirely for their ſub- 
ſiſtence; but as they derive their nouriſhment partly from the 
air and partly from the ſoil, it thence happens, that the plants 
which are ſet to grow in dephlogiſticated air do not die inſtantly, 
as animals do in the phlogiſticated kind, but remain for ſome time 
weak and ſickly, See the Syitem of AtRoLuGY, Sect, III. 


ul 


1d IV, 
The other component parts of our atmoſphere are ſo various, 


and of ſuch heterogeneous natures, that they do not udmit of any 
kind of definition or analyſte, one only excepted, named, the 


electric fluid. 


"This we know pervades the whole, but appears 


to be much more copious in the upper than in the lower atmoſ= 
pherical regions. See IbC, To meaſure the abſolute 


uulity of this fluid, either in the atmoſphe!e or any other ſub- 
ance, is impoſſible, All that we can know on this ſubject Is, 


that the cleétrie fuld pervades the atmolpherez that it appears to 


b 


e more abundant in the ſuperior than the inferior regionsz that 


it ſeems to be the immediate bond of connection between the at- 


n 


jolphere and the wgter which is ſuſpended in ity and that by its 


various et ny. ie phenomena of hail, rain, ſnow, lightning, 
in 


und various other 
Hait, Snow, &c, 


which the atmoſphere is extended all round the earth, 


ds of meteors, are occationed, See Rain, 


Various attempts have been made to aſcertain the heſglit to 
['heſe 


commenced ſoon aſter it was diſcovered, by means of the Torri- 


cellian tube, that air is a gravitating ſubltance, 


"Thus it alſo be- 


came known, that a column of air, whoſe baſe is a ſquare inch, 
and the height that of the whole atmoſphere, weighs 15 pounds; 
and that the weight of air is to that of mercury as 1 to 10,800: 
whence it, follows, that if the weight of the atmoſphere be ſuf- 


fi 
tl 


cient to raiſe a colunn of mercury to the height of 30 inches, 
ie height of the acrial column muſt be 10,800 times as much, 


and conſequently a little more than five miles high. 


could be juſt; for as the air is an e 
mult expand to an immenſe bulk, and thus render the c 
above related exceedingly erroneous, 


It was not, however, at any time 5 that this calculation 
aſtic fluid, the upper parts 

* 

By experiments made in 


different countries, it hus been ſound, that the ſpaces which any 
portion of air takes up, are «rr proportional to the 


weights with which it is compreſſed. A 


owances were there- 


fore to be made in calculating the height of the atmoſphere, -If 
we ſuppoſe the height of the whole divided into innumerable 
equal parts, the denſity of each of which is as its quantity; and 
the weight of the whole incumbent atmoſphere being alto as its 
quantity; it is evident, that the weight of the incumbent air is 
every where as the quantity contained in the ſubjacent part ; 
which makes a difference between the weights of each two con- 


tiguous parts of air, 


By a theorem in geometry, where the dif- 


ferences of magnitudes are geometrically proportional to the 
magnitudes theuiſelves, theſe magnitudes are in continual arith- 
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metical proportion; therefore, if, according to the ſuppoſitio 
the altitude of the air, by the addition of new parts into which 
it is divided, do cred in arithmetical prope £ 
its denſity will be diminiſhed, or (which is the ſame thin 
gravity decreaſed) in continual geometrical proportion, 

It is now eely, from ſuch a'teries, by making two-or three 
barometrical obſervations, and determining the denſity of * 
atmoſphere at two or three different ſtations, to determine * 
abſolute height, or its rarity at any aſſignable height. Calcul- 
tions accordingly were made upon this plan; but it having * 
found that the barometrical obſervations by no means "Dev 
ſponded with the denſity which, by other experiments, the ir 
ought to have had, it was ſuſpected that the upper parts of the 
atmoſpherical tegions were not ſubject to the ſame Jaws with +. 
lower ones, Thiloſophers therefore had recourſe to anothes 
method for determining the aliutude of the atmoſphere, viz, by a 
calculation of the height from which the light of the ſun is fe. 
fracted, ſo as to become vilible to us before he himſelf is (een in 
the heavens. By this method it was determined, that at the 
height of 45 miles the atmoſphere had no power of refra%gn; 
and conſequently beyond that diſtance was either a mere vacuum. 
or the next thing to it, and not to be regarded, be 

This theory ſoon became very generally received, and the 
height of the atmoſphere was ſpoken of as familiarly as the heit 
of a mountain, and reckoned to be as well aſcertained, if noe 
more ſo, than the heights of moſt mountains are. Very great 


tion, 
r its 


objections, however, which, have never yet been removed, aric2 


from the appearances of ſome meteors, like large globes of ite, not 
unfrequently to be ſeen at vaſt heights above the earth (ſee Ma- 
TEOR). A very remarkable one of this kind was oblerved by 
Dr, Halley in the month of March 1719, whoſe altitude he com. 
puted to have been between 69 and 7 34 Englith miles; ts dia- 
meter 2800 yards, or upwards of a mile and a half; and its ye. 


| locity about 350 miles in a minute, Others, apparently of the 


ſame kind; but whoſe altitude and velocity were {till greater, 
have been obſctved: particularly that very remarkable one, 
Auguſt 18th 1783, whoſe diſtance from the earth could not be 
leſs than 90 miles, and its diameter not leſs than the former; at 
the ſame time, that its velocity was certainly not leſs than 10-9 
miles in a minute, Fire-balls, in appearance fimilar to th: {e, 
though vaſtly inferior in ſize, have been ſometimes obſerved at 
the lurface of the carth. Of this kind Dr. Prieſtley mentions, 
one ſeen on board the Montague, th November 1749, which 
appeared as big as a large mill-ſtone, and broke with « violent 
exploſion, 

From analogical reaſoning, it ſeems very probable, that the 
meters Which appear at ſuch great heights in the air arc not 
eſſentially different from thole which, like the fire-ball juſt men— 
tioned, are met With on the ſurface of the earth) "The perp!. + 
ing cireuſnſtances with regard to the former are, that vt the giert 
heights abovementioned, the atmolphere ought not to have any 
denlity fufficient to ſupport flame, or to propagate (ovnl; vet 
thode meteors are commonly ſucceeded by one or more explys 
ſions, nay are ſometimes ſaid to be accompanied with a hing 
noiſe as they paſs over our heads, The meteor of 1719 Was nen 
only very bright, Inſomuch that for a ſhort ſpace it turned might 
into day, but was attended with an exploſion heard over all ho 
iſland of Nritaln, occalioning a violent concuſlion in the atv» 
you and ſeeming to hake the earth itſelf, "That of 1783 als, 
though much higher than the former, was ſucceeded by cases 
ſions g and, according to the teltimony of ſeveral people, a hilliny 
noiſe was heard as it paſſed, Dr, Halley acknowledged that he 
was unable to reconcile theſe circumſtances with the received 
theory of the height of the atmoſpherez as, in the re ious it 
which this meteor moved, the air ought to have been 300,009 
times more rare than what we breathc, and the next tung to 4 
perfect vacuum, | 

In the metcor of 1783, the difficulty is ſtill greater, as it ap- 
pears to have been 20 miles farther up in the air, Dr. Ile 
offers a conjecture, indeed, that the vaſt magnitude of ſuch bees 
might compenſate for the thinneſs of the medium in which they 
moved, Whether or not this was the caſe, cannot indeed by 
aſcert1ined, as we have ſo ſew data to go upon; but the greatelt 
difficulty is to account for the brightneſs of the light, Appen 
ances of this kind are indeed with great probability attributed to 
electricity, but the difliculty is not thus removed, Thouy! the 
electrical fire pervades with great eaſe the vacuum of a common 
air- pump, yet it does not in that caſe appear in bright well de- 
fined ſparks, as in the open air, but rather in long ſtreams te- 
ſembling the aurora borcalis, Fram ſome late experiments 
indeed, Mr. Morgan concludes, that the electrical fluid cannot 
penetrate a perfect vacuum, If this is the caſe, it ſhows that the 
regions we ſpeak of are not ſuch a perfect vacuum as can be aril- 
ficially made; but whether it is or not, the extreme brightne!> ot 
the light ſhows that a fluid was preſent in thoſe regions, capable 
of confining and condenſing the electric. matter as much #5 tt 
air does at the ſurface of the ground; for the brightneſs of thele 
meteors, conſidering their hands, cannot be ſuppoted inlerior 
to that of the brightcſh flaſhes of lightning. Thi 
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This being the caſe, it appears reaſonable to conclude, that 
what is called the denſity of the air does not altogether keep pace 
with its gravity. Ihe latter indeed mult in a great meaſure be af- 
fected by the vapours, but above all by the quantity of the baſis 
of fixed or dephlogiſticated air contained in it: for Mr, Kirwan 
has diſcovered that the baſis of fixed air, when deprived of its 
elaſtic principle, is not greatly inferior to gold in ſpecific gravity; 
and we cannot ſuppoſe that of dephlogiſticated air to be much 
leſs. It is poſſible, therefore, that pure air, could it be deprived 
of all the water it contains, might have very little gravity; and 
as there is great reaſon to believe that the balis of dephlogiſticated 
air is only one of the conſtituent parts of water, we ſee an evi- 
dent reaſon why the air ought to become lighter, and likewiſe 
Jeſs fit for reſpiration, the higher up we go, though there is a poſ- 
ſibility that its denſity, or power of ſupporting flame, may con- 
tinue unaltered, 

There are not yet, however, a ſufficient number of facts to 
enable us to determine this queſtion ; though ſuch as have been 
diſcovered ſeem rather to tavour the above conjecture, Dr. 
Boerhaave was of opinion that the gravity of the air depended 
entirely on the water it contained; and, by means of alkaline 
ſalts, he was enabled to extract as much water from a quantity 
of air as was very nearly equivalent to its weight. By the cal- 
cination, of metals we may extract as much of the baſis of deph- 
logiſticated air from a quantity of atmoſpherical air as is equi- 
valent to the weight of air loſt, Were it poſlible, therefore, to 
extract the whole of this, as well as all other vapours, and to 
preſerve only the elaſtic principle, it is highly probable that its 
gravity would entirely ceaſe. It has been found by thoſe who 
have aſcended with acroſtatie machines, or to the tops of high 
mountains, that the dephlogiſticated air is found to be contained 
in ſmaller quantities in the atmoſphere of theſe elevated regions 
than on the lower grounds, It is alto found, that in ſuch ſitua- 
tions the air is much drier, and parts with water with much 
more difficulty, than on the ordinary ſurſace. Salt of tartar, for 
inſtance, which at the foot of a mountain will very ſoon run into 
a liquid, remains for a long time expoſed to tue air on the top of 
it, without ſhowing the leaſt tendency to deliqueſce. Neverthe- 
les, it hath never been obſerved that fires did not burn as in- 
tenſely on the tops of the higheſt monntains as on the plains, 
The matter indeed was put to the trial in the great eruption of 
Veſuvius in 1779, where, though the lava ſpouted up to the 
height of three miles above the level of the ſez, the uppermolt 

arts all the while were to appearance as much inflamed as the 
lowet, 

The high degree of electricity, always exiſting in the upper 
regions of the atmoſphere, mult of neceſſity have a very con- 
ſiderable influence on the gravity of any heterogencous particles 
floating in it, When we conſider the eftects of the electric uid 
upon light bodies at the ſurface of the earth, it will readily be ad- 
mitted, that in thoſe regions where this Hluid is very abundant, 
the gravity of the atmolphere ma be much diminiſhed without 
effecting its denſity, We know that it is the nature of any elec» 
triked fubltance to attract light bodiesy and that, by proper 
managempnt, they may even be ſuſpended in the air, without 
either moving up or down for a confiderable time, If this is the 
eaſy with light torreltrial bodies, it cannot be thought very im» 
probable that the aerial particles themſelves, i, e, that which we 
call the baſis of dephlogiſticated air, and of aqueous or other 
vapour diffuſed among them, ſhould be thus aftected in the re- 
pions where electricity is fo abundant, From this cauſe, there- 
tore, alſo the gravity of the atmoſphere may be affected without 
uny alteration at all being made in its denſity; and hence may 
ariſe anomalies in the barometer hitherto not taken notice of, 
For experiments and obſervations on Atmalpherical Electricity, 
lee the Syltem of EuncmraIcTyY, Seek, II. Art. 6, 

It appears, therefore, that the abſoldts height of the atmoſphere 
Is not yet determined, "the beginning and ending of twilight 
indeed ſhow, that the height at which the atmoſphere begins to 
retract the ſun's light is about 44 or 45 Lnglith miles. But this 
may, not improbably, be only the height to which the aqueous 
Yapours are carried: for it cannot be thought any unreaſonable 
ſuppoſition, that light is refratted only by means of the aqueous 
Vapour contained in the atmoſphere; and that where this ceaſes, 
it is ſtil] capable of ſupporting the electric fire at leaſt, as bright 
and ſtrong as at the ſurface, That it does extend much higher, 
is evident from the meteors already mentioned: for all theſe are 
undoubtedly carried along with the atmoſphere z otherwiſe that 
of 1783, which was ſeen for about a minute, muſt have been 
leſt 1000 miles to the weſtward, by the earth flying out below it 
in its annual courſe round the ſun, 

t has already been mentioned, that the preſſure of the atmoſ- 
phere, when in its mean ſtate, is equivalent to a weight of 15 
pounds on every ſquare inch. Hence Dr, Cotes computed, 
that the preſſure ot the whole ambient fluid upon the earth's 
ſurface is equivalent to that of a globe of lead bo miles in dia- 
meter, Hence alſo it appears, that the preſſure upon a human 
body muſt be very conliderable ; for as every ſquare inch of ſur- 
face ſuſtains a preſſure of 15 pounds, every ſquare foot, as con- 

2 A 


on the top of the mountain as he won 


ATM 


taining 144 inches, muſt ſuſtain a preſſure of 2160; and if we 
ſuppoſe a man's body to contain 15 ſquare feet of ſurface, which 
is pretty near the truth, he muſt ſuitain a weight of 32,450 
pounds, or 16 tun, for his ordinary load, By this enormous 
preſſure we ſhould undoubtedly be cruſhed in a moment, were“ 
not all parts of our bodies filled either with air or ſome other 
elaſtic fluid, the ſpring of which is juſt ſuficient to counter- 
balance the weight of the atmoſphere. But whatever this fluid 
may be, we are ſure that it is juſt able to count-raR the atmoſ- 
pherical gravity and no more; for if any conſiderable prefiure be 
ſuperadded to that of the air, as by going into deep water, or the 
like, it is always ſeverely felt, let it be ever fo eguable. If the 
preſſure of the atoſphere is taken oft from any part of the human 
body, the hand, for inſtance, when put in an open receiver from 
whence the air is afterwards extracted, the weight of the atmoſ- 
phere then diſcovers itſelf, and we imagine tne hand ſtrongly 
ſucked down into the glaſs. See Preumatics. : 
In countries at ſome diſtance from the equator, the preſſure 
of the atmoſphere varies conſiderably, and thus produces con- 
ſiderable changes on many terreſtrial bodies. On the human body 
the quantity of preſſure ſometimes varies never a whole tun; and 
when it is thus ſo much diminiſhed, moſt people had fomething 
of a liltlelinels and inactivity about them. Jt ts ſurpriüng, how 
ever, that the ſpring of the internal fuid, already mentioned, 
which acts as a counterpoiſe to the atmoſpherical gravity, ſhould 
in all cafes ſeem to keep pace with it when the preſſure is natu- 


never perceive. our veins to (well, or are ſenſible of any inward 
expanſion in our bodies. On the contrary, the circulation is 
languid, and we ſeem rather to be oppreſſed by a weight. Even 
in going up to the tops of mountains, where the preflure of the 
atmoſphere is diminiſhed more than three times what it uſually is 
on the plain, no ſuch appearances are obſgrved. Some travellers 
indeed have aflirned, that, on the tops of very high mountaing, 
the air is ſo light as to occalion a great difiiculty of 
and even violent retching and vomiting of blond. It docs not 
appear, however, that thefe altertions are well founded, Mr. 
Brydone found no inconvenience of this kind on the top of mount 
Amma; nor is any ſuch thing mentioned by Mr, Honch, who 
alſo aſcended this mountain. Sir Willian Hamilton indeed 
ſays, that he did fcel a ditticulty of reſpiration, independent of 
any ſulphureous ſteam, But, on the top ofen volo#21o, the re- 
piration may be aftected by fo many diflerent cauſen, that it is 
perhaps impoſlible to alligu the true one. "The French mathe- 
maticians, when on the top of a very high peak of the Andes, did 
not make any complaint of this kind, though they lived there for 
ſome time. On the contrary, they found the wind fo extremely 
violent, that they were (carce able to withiland its force; which 
(eons an argument for at leaſt equal denlity of the atmotjhere in 
the ſuperior as in the inferior regions, Dr, Neberden, who af. 
cended to the top of Venerifte, a higher mountain than Mena, 
makes no mention of any difficulty of relpiration, NI. Sauflure, 
however, in his Journey to the top of mount Blane, the highel(t 
of the Alps, felt very great unentine(s in his way, His refpira» 
tion was not only extremely difficult, but his pulle became quick, 
and he was ſeized with all the ſymptoms of a fever, His 
ſtrength was alſo exhauſted to ſuch a — that he ſeemed ta 
require four times as long; a ſpace to 13 ſome experiments 
d have done ac the fe t of 
it, It muſt be oblerved, however, that theſe ſymptoms did not 
begin to appear till ho had aſcended two miles and a hall perpen- 
dicular above the level of the ſen, "The mountain is only = 
a quarter of a mile higher and in this ſhort ſpace he was reduced 
to the ſituation juſt mentioned. But it is improbable that fo 
(mall a difference, even at the end of his journey, ſhould have 
produced ſuch violent effects, had not fome ather cauſe concurred, 
A cauſe of this kind he himſelf mentions, viz. that the atmoſphere 
at the top of the mountain was ſo much impregnated with fixed 
air, that lime-water, expoſed to it, quickly became covered with 
a pellicle occaſioned by the abforption of that fluid, Now it is 
known, that fixed air is extremely pernicious to 8 and 
would bring on ſymptoms ſimilar to thoſe abovementioned, 
There is no reaſon, therefore, to have recourſe to the rarity of 
the atmoſphere for ſolving a phenomenon which may more na- 
turally be accounted for otherwiſe, | 
When the preſlure of the atmoſphere is augmented, by de- 
ſcending, in the diving-bell, to conſiderable depths in the ſea, 
it does not appear that any inconvenience follows from its in- 
creaſe, Thoſe who fit in the diving-bell are not ſenſible of any 
preſſure as long as they remain in the air, though they feel it ver 
ſenſibly in going into the water: yet it is certain, that the preſ- 
ſure in both jo. is the ſame; for the whole preſſure of the at- 
moſphere, as well as of the water, is ſuſtained by the air in the 
diving-bell; and conſequently communicated to thoſe who ſit in 
it. But though artificial compreſſion of the air, as well as na- 
tural rarefaction, can thus be borne, it is otherwiſe with artificial 
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very rſt, and cannot live for any time in an atmoſphere rarefied 
artificially even as much as it appeared to be from the barometer 
on the top of mount Vane 

It is not eaſy to alan the true reaſon of the variations of gra- 
vity in the atmoſphere, Certain It de, however, that they take 
place only in a very (mall degree within the tropics und ſeem 
thero to depend on the heat of the ſun, as the barometer con» 
ſlantly (inks near half an inch every day, and riſes again to Its 
former ſtation in the nivht-time. In the temperate zones the 
barometer ranges from 28 to wear 34 inches, by its various alti- 
tudes ſhowing the changes that ure about to take place in the 
weather, I we could know, therefore, the latent cauſes by 
which the weather is influenced, we (ſhould likewiſe certainly 
know thoſe by which the gravity of the atmoſjſhere is aftected, 
"Theſe are particularly explained under the articles RAIN, Hail, 
$xow, Wiss, Kc but in general they may be reduced to 
two, viz. an emiſſion of latent heat from the vapour contained 
in the atmoſphere, or of elecitic fluid from the fame, or from 
the carth. To one or both of theſe cauſes, therefore, may we 
aſctibe the variations of the gravity of the atmoſpherez and we 
ſee that they both tend to produce the ſame eftett with the (ular 
heat in the tropical climates, viz. to rarity the air, by mixing 
with it or ſetting looſe a non-gravitating fluid, which did not act 
in ſuch large proportion in any particular place before. No 
doubt, the action of the latent heat and electric fluid is the ſame 
in the torrid as in the temperate zones: but in the torrid zone 
the ſolar heat and excellive evaporation counteract them z ſo that 
whatever quantities may be diſcharged by the exceſſive deluges 
of rain, &c. which fall in thoſe countries, they are inſtantly ab- 
forbed by the abundant Avid, and are quickly realy to be dif- 
charged againz while, in the temperate zones, the air becomes 
ſenſibly lighter, as well as warmer by them, tor lome tine betore 
they can be abſorbed again. 

Ihe variations of heat and cold to which the atmoſphere is 
ſubject, have been the ſubject of much ſpeculation, In general 
they ſeem to depend entirely upon the light of the ſun reflected 


into the atmoſphere from the carth; and where this rell-. tion 1s 


deficient, even though the light ſhould be preſent ever ſo much, 
the moſt violent degrees of cold are found to take place, Hence, 
on the tops of mountains, the cold is generally excettive, though 
by reaſon of the clearneſs of the atmoſphere the light of the tus 
falls upon them in greater quantity than it can do on equal ſpace 
on the plain. In — winding paſſages alſo, ſuch as the ca crns 
of Etna and Veſuvius, where the air has room to circulate treel., 
without any acceſs of the ſun, the cold is ſcarce tolerable ; 
whence the uſe of theſe for cooling liquors, preſerving meat, &c. 

The coldneſs of the atmoſphere on the tops of mountains has 
been aſcribed by M. Lambert and De Luc, to the igneous 
fluid, or elementary fire, being more rare in thoſe elevated ſitua- 
tions than on the plains. M. Lambert is of opinion that it is 
rarificd above by the action of the air, and that below it is con- 
denſed by its own proper weight. He conſiders fire as a fluid in 
motion, the parts of which are ſeparable, and which is rarified 
when its velocity is accelerated. He does not decide with re- 
gard to the identity of fire and light, though he ſeems inclined 
to believe it. M. de Luc compares elementary fire to a conti- 
nuous fluid, whoſe parts are condenſed by being mutually com- 
preſſed. He denies that fire and light are the ſame z and maintains 
that the latter is incapable, by itlelf, of ſetting. fire to bodies, 
though it does ſo by putting in motion the igneous fluid they 
contain; and that it acts with more force near the earth than at 
a diſtance from its ſurface, by reaſon of this fluid, which he calls 
an heavy and claſtic one, being more condenſed there than at a 
greater height, 

Mr. Saullure, in treating of this ſubject in his account of tlie 
Alps, does not conſider fire as a fluid fo free an! detached as to 
be able either to aſcend with rapidity by its ſpecike levity, or to 
condenſe itſelf ſenſibly by its proper weight. He ſuppoles it to 
be united to bodies by fo ſtrict an affinity, that all its motions 
are determined, or at leaſt powerfully modified, by that affinity, 
As ſoon therefore as fire, diſengaged by the combuſtion or by any 
other cauſe, endeavours to diſtute itſelf, all the bodies that come 
within the ſphere of its activity endeavour to attract it 4 and they 
abſorb ſuch quantities of it as are in the direct ratio of their af. 
finities with it, or in the inverſe ratio of what is neceſſary for 
their equilibrium with the ſurrounding bodies. Now it does not 
appear that in this diſtribution, the tuation of places with re= 
gard to the horizon, has any other influence than what they re- 
ceive from the different currents produced by the dilatation of 
the air, and by the levity which that dilatation produces. Ihe 
alcent of flame, fnoke, &e, of of ait heated In any way, perſuaded 
the ancients that fire is polleſied of abſolute levity, by which it 
had a tendeney to mount upwar 4 But theſe effects (ſays he) 


ure owlng either to the levity of the Auld which conſtitutes flame, 
vr to that of air dilated by heat! and not to the levity of the 
2 fuld. I am, however, ſufficiently convinced, that this, 

uld Is Ineomparably lighter than alr, though 1 do not belleve 
that It pony the pawer of aſcending In our atmoſphere by vir» 
bs levity alone. ' 
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The celebrated Bouguer has — by principles the 


moſt ſimple, and moſt univerlally adopted, that it Is not nee, 
ſary, in order to account for the diminution of heat on muy. 
tains, to have recourſe to hypotheſes that are at beſt doubi(y] 
he following is his explanation of what was felt on the moun. 
tains of Peru, 

et was proper, in order to explain this (ubjeR, to Inſif 5 
the ort duration of the ſun's rays, which cannot ſtrike the di. 
(erent ſides of mountains but for en few hours, and even this no 
always, A horizontal plain, when the fun is clear, is expo(+4 
at m oy to thy perpendicular and undiminithed action of the 
rays, while they lall but obliquely on a plain not much inchine | 
or on the ſides of a high pile of _ rocks. But let us conceiy, 
lor a moment an inſulated point, half the height of the at wol. 
phere, at a diſtance from all mountains, as well as from the 
clouds which float in the air, The more a medium is tray, 
parent, the lels heat it ought to receive by the Immediate ac. 
tion of the lun. Ihe free paſſage which u — tranſparent body 
allows to the rays of light, ſhows that its ſinall particles gte 
hardly touched by them, Indeed what impreflion could the 
make on it when they paſs through almoſt without obſtruction? 
Light, when it conſiſts of parallel rays, does not by pull, 
a loot of free atmoſpheric air, near the earth, loſe an. hundicg 
thouſandth part of its foren, From this we may judge how ſew 
rays are weakened, or can wit on this fluid, in the'r paſlaye 
through a flratum of the diameter not of an inch or a lice, but 
of eu particle. Yet the (ubtilty and tranſparency are ſill gtegtet 
at great heights, as was obvious on the Cordilleras, when wo 
looked at diſtant ubjefts, Laſtly, the groſſer air is heated below 
by the contact or neighbourhood of bodies of greater denlity 
tan itlelt, which it ſurrounds, and on which it reſts; and the 
heat may be communicated bylittle and littleto a certain diſtance, 
The interior parts of the atmoſphere by this means contract daily 
a very contdcrable deyree of heat, and may receive it in proput 
Gon tw Its dentity or buck, But it is evident that the ſame thing 
cannot happen at the diftance of a league and an half or twy 
leagues above the furtace of the earth, although the light there 
my be ſomething more active, The air and the wind there. 
lore mull at this icht be extremely cold, and colder in propor- 
LON to thy gcleviiens 

„eee, the heat neceſſary to life is not merely that which 
we recrive every intant trom the lun. The momentary degree 
of i111» Beat coroipunds to a very fmall of part of that which all 

14 have imbibed, and by which ours is chief y 
bft the lun only ferves to maintain neatly 
the (ſum of the total heat, by repairing through 
's tt uns through the night, and at all times. 
It the avlition ben gtentet then the lots, the total heat will increaſe, 
as It Happens in ſu mmer, 14 it will continue to accumulate in 4 
certain degree; but for the reaſons already given, this accumn- 
lation caſyot be very great on the top of a mountain, where the 
ſummit, which ries high, is never of great bulk. The loweſt 
ſtate of the thermometer in every place is always in proportion 
to the heat acquired by the foil; and that heat being very (mall 
on the top of a mountain, the quantity added to it by the fun 
during the day mult be comparatively greater; and the accumu— 
lated heat will be more in a condition to receive increaſe in pro- 
portion to its diſtance from the degree which it cannot pals, 

« Another particular obſervabic on all the high places of the 
Cordilleras, and which depends on the ſame caule, is, that when 
we leave the ſhade, and expoſe ourſelves to the ſunſhine, we 
feel a much greater difference than we do here in our fine dais 
when the weather is temperate, Every thing contributes at 
Quito to make the ſun exceedingly powerful: a ſingle ſtep from 
an expoſed place to the ſhade gives the ſenſation of cold: 
this would not be the caſe it the quantity of heat acquired by the 
ſoil were more conſiderable. We now alſo fee why the fame 
thermometer, put firſt into the ſhade and then in the ſun, does 
not undergo the ſame changes at all times and in all places. In 
the morning, upon Pichincha, this inſtrument is generally a 
few degrees below the freezing point, which may be reckoned 
the natural temperature of the place; but when during the day we 
expoſe it to the ſun, it is eaſy to imagine the effect mult be great, 
and much more than double in whatever Way it is meaſured.” 

This theory is adoptedby Mr. Sauflure, who adds the following 
fact to prove that the Gen of the lun's rays, conſideted ab- 
ſtractedly, and independent of any extrinſic ſource of cold, is 98 
great on mountains as on plains 4 viz. that the power of burning 
enſes and mirrors is the ſame at all heights, Io alcertajn this 
fact, our author procured « butning=glaſs ſo weak that at Genera 
it would juſt ſet fire to tinder, his he carried, with ſome of 
the ſame tinder, to the top of the mountain Saleve (4 height of 
3900 feet)z where It not only produced the fame effect, but ap, 
parently with greater facility than on the plain Being perſuaded 
then, that the principal ſource of cold on the tops of high mon 
talns Is thelr being perpetually ſurrounded with an atmolphere 
which eunnot be much heated either by the rays of the ſun on 0 


count of {is tranſparency, or by the reflection of them on 
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darth by reaſon of Its diſtance, he wiſhed to know, whether the 
direct ſolar rays on the top of a high mountain had the ſame 

as on the plain, while the body on which they acted was 
power pfaim y y 

aced in ſuch « manner as to be unatfected by the lurrounding 
air, For this purpoſe he inſtituted a fot of experiments, from 
which he drew the following concluſions, virwhat u difference 
of 377 toiles In height, diminiſhes the heat which the rays of the 
ſun are uble to communicate to a _ expoſed to the external 
air, 14 of the thermometer] that it diminithes the hent of a budy 
partially expoſed, only 0% and that it augments by 15 the heat of 
A third body — defended from the alr. 

Hence it appears that the atmoſphere, though ſo — 
necellary to the ſupport of fire, ie ſome how or other the greate 
antagoniſt of heut, and molt effectually counteracts the operation 
of the (ſolar rays in producing it. "This power it ſeems to exert 
at all diſtances, at the ſurtace as well as in the higher regions, 
From ſome experiments made by VI. Pictet, it appears, that even 
in places expo ed to the rays of the ſun, the heat, at five fect dif. 
tance from the ground, is greater only by one or two degrees 
than at $0 feet above the ſurtace, though the ground was at that 
time 15 or 29* warmer than the air immediately in contact with 
it, Inconſiderable as this difterence is, however, it does not hold 
as we go higher up: for if it did, the cold on the top of the 
mountain of Saleve, which is 3000 feet above the level of the 
lake of Geneva, would be Co“ greater than at the foot of it} 
whereas in reality it is only 10 , In the night-time the cale is 
reverſed z for the ſtratum uf air, at five feet from the ground, 
was found by Mr. Pictet to be colder than that ut 50. Be- 
fides this, diitercnt (trata of the atmoſphere are found to poſlets 
very diſterent and variable degrees of cald, without any regard 
bo their ſituation high up or low down, In the year 1789, Dr. 
Wilſon of Glalgow found a very remarkable cold exilting cloſe 
to the ſurface of the ground ſo that the thermometer, when laid 
on the ſurface of the now, ſunk many degrees lower than one 
ſuſpended 24 feet above it, It has been likewiſe obſerved, that 
in clear weather, though the ſurface of the carth be then muſt 
liable to be heated by the ſun, yet aſter that is ſet, and during the 
night, the air is coldeſt near the ground, and particularly in the 
valleys, Experiments on this ſubject were made for a whole 
year by Mr. James Sex, who has given an account of them in 
the 78th volume of the Philoſophical Tranſactions, 

From theſe experiments Mr. Sex concludes, that a greater 
diminution of heat frequently takes place near the earth in the 
night-time than at any altitude in the atmoſphere within the 
limits of his inquiry, that is, 220 feet from the ground; and at 
ſuch times the greateſt degrees of cold are always met with 
neareſt the ſurface of the earth, There is a conſtant and re- 
gular operation of nature, under certain circumſtances and diſ- 
politions of the atmoſphere, and takes place at all ſeaſons of the 
yearz and this difference never happens in any conſiderable de- 
- but when the air is till, and the ſky perfealy unclouded. 

he moiſteſt vapour, as dews and fogs, did not at all impede, 
but rather promote, the refrigeration, In very ſevere ſroſts, 
when the air frequently depolites a quantity of frozen va- 
pour, it is commonly found greateſt; but the exceſs of heat, 
which in the day-time was found at the lower ſtation in ſum- 
mer, liminiſhed in winter almoſt to nothing. It has been ob- 
ſerved, that a thermometer, included in a receiver, always ſinks 
when the air begins to be rarified. "This has been thought to 
ariſe, not from auy degree of cold thus produced, but from the 
ſudden expantion of the bulb of the thermometer in conſequence 
of the removal of the atmoſpherical preſſure: but from ſome late 
experiments related, Phil, Lranſ. vol. 78. by Mr. Darwin, it 
appears that the atmoſphere always becomes warm by compreſ- 
dion, and cold by dilatation from a compreſled ſtate, 

From this phenomenon, as well as the experiments, Mr. Dar- 
vin thinks © there is guod reaſon to conclude, that in all circum- 
ſtances where air is mechanically expanded, it becomes capable 
of attracting the fluid matter of heat from other bodies in con- 
tact with it. 

* Now, (conthhues he) as the vaſt region of air which ſur- 
rounds our globe is perpetually moving along its ſurface, climb. 
Ing up the ſides of mountains, and deſcending into the valleys 
as it paſſes along, it mult be perpetually varying the degree of 
heat acotdin to the elevation of the country it traverſes: for, 
n riſing to dhe ſummits of mountalns, it becomes expanded, 
ing ſo much of the preſſure of the ſuperincumbent atmoſphere 

en away z and when thus expanded, it attracts or abſorbs heat 
dom the mountains In contiguity with eit; and, when it deſcends 
ao the valleys, and is compreſſed Into leſs compaſs, It aguin 
Mies out the heat It has acquired to the bodies it comes in 
GNtact With, Ihe ſame thing muſt happen to the higher regl- 
— of the atmoſphere, which are regions of perpetual froſt, as 
is lately been diſcovered by the aerial navigators, When large 

cls of air, from the lower part of the atmoſphere, are railed 


1 
fo cold, that hall or ſhow is 3 by the precipitation of the 
vapour: and as there is, in theſe high regions of the atmoſphere, 
nothing elſe for the expanded air to acquire heat from after it hay 
parted with its vapour, the ſame degree of cold continues, till the 
air, on deſcending to the earth, acquires its former ſtate of con- 
denſation and of warmth, 

„he Andes, almoſt under ins line, reſts its baſe on burning 
ſands g about its middle height Wa molt plealunt and remperata 
climate covering an extenſive plain, on which is built the city of 
Quitoz while its forchead is encireled with eternal ſnow, perhaps 
coevnl with the mountain, Yet, according to the accounts of 
Don Ulloa, theſe three diſcordant climates ſeldom encroach much 
on each other's territories, "The hot winds below, if they oſcend, 
become cooled by their expanſionz and hence they cannot afteCt 
the ſnow upon the ſummit; and the cold winds that (weep the 
ſummit, become condenſed as they deſcend, and of temperato 
warmth before they reach the fertile plains of Quito,” 

Notwithſtanding all theſe explanations, however, ſeveral very 
conſiderable difficulties remain with regard to the heat and cold 
of the atmoſphere, "That warm air ſhould always atcend ; and 

thus, when the ſource of heat is taken away by the ablence of 
the (un, that the ſtratum of atmoſphere lying immediately next 
to the carth ſhould be ſomewhat colder than that which hes a 
lit t'efirther up; is not at all to be wondered at, We have an 
example ſomewhat ſimilar to this in the potter's Kin; where, aſter 
the vellels have been intenſely heated for fume time, and the tire 
is then withdrawn, the cooling always begins at the bottom, and 
thole Which ſtand lJowermolt will often be quite black, while 
all the upper part of the furnace and the vellels next to it, are of 
a bright red, It doth not, however, appear, why fuch degrees 
of cold ſhould take place at the turtace of the earth as we lomes 
times meet with, It is, beſides, no uncommon thing to meet 
with large ftrata in the upper regions of the atmoſphere, remark- 
able tor their cold while others are warmer than thoſe at the 
ſurface; us we have been aſſured of by the teſtimony of ſeveral 
aerial navigators. It is alſo difficult to (ce why the air which 
has once aſcended, and become rarified to an extreme degree, 
ſhould afterwards deſcend among a denſer fluid of ſuperior gra- 
vity, though indeed the atmoſpherical currents by which this 
fluid is continually agitated may have conliderable effect in this 
way, Sce the article WIND. See alſo Hear, Corb, Coxok- 
LaTiON, CONDENSATION, &e. For the quantity of water 
contained in the Atmoſphere, ſee the articles HyGromETER, 
CLouns, V arour, &c, For the cauie of the elaiticity of 
the Atmoſphere, ſee ELASTICITY; fee allo Halt, Rair, 
Sxow, &e. 

"The uſes of the atmoſphere are ſo many and fo various that it 
is impollible to enumerate them. One of the molt eſtential is 
its power of giving life to vegetables, and ſupporting that of all 
animated beings. For the latter purpoſe, however, it is not in 

all places equally proper: we ſhall therefore conclude this article 
with ſome remarks on 

Toe Salubrity of the ATMOSPHERE,—Thz air on the tops of 
mountains is generally more ſalubrious than that in pits. Denſe 
air indeed is always moie proper for reſpiration than ſuch as is 
more rate; yet the air on mountains, though much more rare, 
is more free from phlogiſtic vapours than that of pits. Hence it 
has been found, that people can live very well on the tops of 
mountains, where the barometer ſinks to 15 or 16 inches. M, 
de Sauſſure, in his journey upon the Alps, having obſerved the 
air at the foot, on the middle, and on the ſuinmits of various 
mountains, obſerves, that the air of the very low plains ſeems 
to be the leſs ſalubrious; that the air of very high mountains is 
neither very pure, nor, upon the whole, ſeems ſo fit for the lives 

of men, as that of a certain height above the level of the fea, 
which he eſtimates to be about 200 or 300 toiſes, that is, about 
430 or 650 yards, 

Ihe air of a bed-room at various times, viz. at night, and in 
the morning after ſleeping in it, has been examined by various 
perſons; and it has been generally found, that after ſleeping in 
it the air is leſs pure than at any other time. The air of privies, 
even in calm weather, has not been found to be ſo much phle- 
giſticated as might have heen expected, notwithſtanding its diſ- 
agreeable ſmell, From this and other obſervations, it is thought 
that the exhalatlons of human excrements are very little if at all 
injurious, except when they become putrid, of proceed from a 
diſeaſed body in which cafe they Infect the alr very quickly, 

Dr. Ingenhouſs, ſoon after he left London, ſent an account 
of his experiments made in the year 1779 upon the purity of the 
alr at ſea and other parte Which account was read at the Royal 
Soelety the Atl of April 1786, and is inſerted in the Ixxth vol, 
of the Phil, Tran, His firſt obſervations were made on board 
a veſlel In the mouth of the "Thames, between Sheerneſs and 
Margate, where he found that the alr was purer than any other 
fort of common air he had met with before, He found that the 
ſoa-alr taken farther from the land, vis. between the Englich coaſt 
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purity ſeems not to take place always. The Doctor's general 
obſervations, deduced from his numerous experiments, are 
„That the air at ſea, and cloſe to it, is in general purer, an 
fitter for animal life, than the air on the land, though it ſeems to 
be ſubject to ſome inconſiſtency in its degree of purity with that 
of the land: that probably the air will be found in general much 
purer far from the land than near the ſhore, the former being 
never ſubje& to be mixed with land air,” The Doctor in the 
ſame paper tranſcribes a journal of experiments, ſhowing the de- 
zree of purity of the atmoſphere in various places, and under dif- 

rent circumſtances, 

The method uſed in thoſe experiments, was to introduce one 
meaſure of common alr into the eudiometer-tube, and then one 
meaſure of nitrous air, "The moment that theſe two ſorts of 


elaſtic Avids came into —— he —— the tube in the wa- 


ter-trough, and then meaſured the diminution, expreſſing it by 
hundredth parts of a mealure thus, when he ſays that ſuch air 
was found to be 149, it ſignifies, that aſter mixing one meaſure 
of it with one of nitrous air, the whole mixed and diminiſhed 
quantity was 130 hundredths of a meaſure, viz, one meaſure and 
30 hundredths of a meaſure more, 

His apparatus was a very portable one, made by Mr. Martin, 
which in reality is the eudiometer-tibe and meaſure as uſed b 
Mr. Fontana before he made his laſt improvement. “ The 
Whole of this apparatus (ſays Dr. Ingenhoutz) was packed up in 


u box about ten inches long, five broad, and three and a hall 


high, The glaſs-tube of great meaſure, Which was 16 inches 
long, and divided into two ſeparate pieces, lay in a ſmall com- 
pass, and could be put together by braſs ſcrews adapted to the 
_ vivided extremities, Inſtead of a water-t ough, ſuch as is Uſed 
commonly, he made uſe of a ſmall round wooden tub, Ke. 

The Abbs Fontana, who has made a great number of very 
heeurate experiments upon this (ulject, gives his opinion In the 
following words: 4% | have not the leaſt heſitation In — 
that the experiments made to aſrertaln the ſalubrſty of the atme 
pherlecl air in various places un different countries and ſituatlens, 
mentioned by ſeveral authors, are not to be depended upon be- 
eauſe the method they uſed was Far from being exact “, the ele- 
ments or Ingredients for the experiment were unknown and un- 
certain, and the reſults very different from one another.” 

„ Wen all the errors are corrected, it will be found that the 
difference between the alr of one country and that of another, at 
different times, is much leſs than What Is commonly believed 
and that the great differences found by various obſervers are 
owing to the fallgeious effects of uncertaln methods, This 1 
adyanece from experience; for 1 was in the ſame error, I found 
very great differences between the reſults of the experiments 
bf this nature Which viizht to have been miar; which diverſis 
ties 1 attributed to myſelf, rather than to the method I then 
uſed, At Paris 1 examined the air of different places at the ſame 
time, and eſpecially of thoſe ſituations where It Was moſt pro⸗ 
bable to meet With Infected alf, beeauſe thofe places abounded 
with puteſd ſubſtances and Impure exhalations z but the differ= 
ences | ubſerved were ay (mall, and much lefs than what could 
have been ſuſpected, for they hardly arrived to one-fiftieth of the 
Fir in the tube, Having taken the air of the hill ealled Mount 
Valerian, at the height of about $09 feet above the level of 
Paris, and compared it with the alr of Paris taken at the ſame 
time, and treated alike, I found the former to be hardly one- 
thirtieth better than the latter, 

In London I have obſerved almoſt the ſame, The air of 
Iſlingtan and that of London ſuffered an equal diminution by the 
mixture of nitrous air; yet the air of Iſlington is eſteemed to be 
much better, I have examined the air of London taken at dif- 
ferent hcights (for inſtance, in the ſtreet, at the ſecond floor, and 
at the top of the adjoining houſes), and have found it to be of 
the ſame quality, Having taken the air at the iron gallery of 
St. Paul's cupola, at the height of 313 feet above the ground, and 
likewiſe the air of the ſtone gallery, which is 202 feet below the 
other; and having compared theſe two quantities of air with 
that of the ſtreet adjoining, I found that there was ſcarce any 
ſenſible difference between them, although taken at ſuch diffe- 
rent heights, 

« In this experiment a circumſtance is to be conſidered, which 
muſt have contributed to render the above-mentioned differences 
more ſenſible: this is, the agitation of the air of the cupola; for 
there was felt a pretty briſk wind upon it, which I obſerved to be 
ſtronger and ſtronger the higher I aſcended; whereas in the 
ſtreet, and indeed in all the ſtreets I paſſed through, there was 
no ſenſible wind to be felt, This experiment was made at four 
in the afternoon, the weather being clear. The quickſilver in 


the barometer at that time was -28,6 inches high, and Fahren- 


heit's thermometer ſtood at 54*.” 7; 
A few lines after, Mr. Fontana proceeds thus :—« From this 
we clearly ſee, how little the experiments hitherto publiſhed 


about the differences of common air are to be depended upon. | 
22>] 


In general, I find that the air changes from one time to 


It js plain that Dr, Ingenhouſa 's method is not implied in this remark: fince the Doctor's experiments nts were made long after, and the med 
uſed by him was properly that of Mr. Fontana, | "m : 


ATM 


ſo that the differences between them are far greater tha 

the airs of different countries or different — Forth > 
I have found that the air of London in the months of Sen. 
tember, October, and November, 1 705 When treated with! 
nitrous air, gave II,) 1,90, and INH, 2,25, which is u mean 
reſult of many experiments the differed very little from each 
other, The 26th day of November laſt, 1 found the air for the 
firſt time much better, for it gave II, I, 1,89, and II, Il, 2,29 
but the 14th of February 1779, the air gave Il,I, 1,69, and [| It 
2,214 from whence it appears, that the air of this 14th of ['e. 
bruary was better than it had been fix months before, Then 
can be no doubt of the accuracy of the experiments, becauſe | 
compared the air taken at different times with that which I had 
firſt uſed in the month of September, and which I had preſerve 
in dry glaſs. bottles accurately topped,” 

1 4 difference in the purity of the air at different times, At- 
Fontana further remarks, is much greater than the difference 
between the air of the different places obſerved by him: notwith. 
(landing this great change, ns he obſerved, and as he was in, 
formed by various perſons, no particular change of health in the 


| generalicy of people, or facility of breathing, was perceived, 
4 


Mr. Fontana concludes with obſerving, that de Nature is not 
ſy pattial as we commonly beſſeve. She has not only given vs 
an alr almoſt equally good every where at every time, but has 
allowed us a certain latitude, of a power of living and being in 
health In qualities of alr which differ to a certain degree, hy 
this I do not mean to deny the exiſtence of certain kinds of 
noxious alt in ſome particular places but only (ay, that in gene. 
tal the alr Is prod every where, and that the ſmall differences arp 
not to be feared fs much + fone _ would make us believe, 
Nor do 1 mean to peak hete of thole Vapours and other belles 
which are rr Joined to the common alr In particular 
places, but do not change Its nature and [ntrinſieal property, 
This {tate of the alr eannot be known by the kost of nitreus aff; 
and thoſe vapours are te be conſidered In the fame manner as we 
ſhould eonfider fo many partleles 6f arfente (wimming in the at: 
mouſphere, In this eale (t Is the artenſe, and not the Yepenerated 
alt, that would kill the animals who ventured to breathe It,“ 

ence, It Is fo far from being a wonder, that we ſometimes 
ſuffer In our health by ea change of weather, that It Je the gente 
wonder that we do not ſuſſer oftener and more by ſuch changes, 
For when we conſider, that our bodies are ſometlines preſſed 
upon by near ea ton and a half welght more than at another, and 
that the variation of the alditional 2 of many pounds, [s 
often very ſudden ; it Is ſurprihing that every ſuch change does 
not entirely break the frame of our bodies tö pieces, In effec! 
the veſlels of our bodies being much (traitened, by an licteaſed 
preſſure; would ſtagnate the blood, and the eirculation would 
quite ceaſe, If nature had not wiſcly contrived, that, when the 
reſiſtance to the elfculating blood is greateſt, the imprtur by 
which the heart contracts ſhould be (6 th. Por, upo on (1s 
ereaſs of the weight of the alf the lungs Will be more forcibly 
expanded, and thereby the blood will be more intimately broken 
and divided, fo that It becomes fitter for the more flu feeretiong 
ſueh as that of the nervous Auld; by which the HEART will be 
more (trongly contracted, And the blaod's motion tuwards the 
ſurface of the body being obſtructed, it will pafs in greater quan 
tity to the brain, where the preſſure of the ai is taken off by ts 
eranlumy upon Which aceount alſo, more ſpirits will be ſeparate! 
and the heart on that account ton be more enabled to car on 
the circulatian, through all paſſable canals; Whilſt ſome vihers, 
towards the ſurface, are obſtructed, 

The moſt conſiderable alteration made in the blood, upon the 
air's greater-or leſſer preſſure on the ſurface of our bolies, is \ts 
rendering the blood more or lefs compact, and making it croud 
into a leſs or expand into a greater ſpace, in the veſlels which it 
enters,-For the air contained in the blood always keeps itſelf 
in equilibrio with the external air that preſſes upon our bodies; 
and this it does by a conſtant nus to unbend itſelf, which is al- 
ways proportionable to the compreſſing weight by which it was 
bent: ſo that if the compreſſion of weight of the circumambient 
air be ever ſo little abated, the air contained within the b. 
unfolds its ſpring, and forces the blood to take up a larger ſpace 
than it did before. - The reaſon, we are not ſenſ'le of this pre(- 
ſure is explained in the following manner by Borellus, De lot. 
nat. a grav. fac. prop. 29, &c. After ſaying that ſand, perfectly 
rammed in a hard veſſel, is not capable, by any means, of being 
penetrated or parted, not even by a wedge; and likewiſe that 
water, contained in a bladder comp equally on all fices 
cannot yield or give way in any _ The ſame is farther con- 
firmed by Mr. Boyle; who, intluding a young frog in a ve 
half full of water, and intruding ſo much air as that the Water 
might ſuſtain eight times the weight it otherwiſe would; yet - 
animalcule, notwithſtanding the great tenderneſs of its ſkin, di 
not ſeem to be at all effected thereby. For the effects of the - 
moval of the preſſure of the atmoſphere, fee the deſcription of the 
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uſes of the Ait- pump, in the Syſtetn of P uπ]Ar ies, Sect. Fa 
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to this the pulſe Is quick, t 


For the cauſe of the variations in the weight and preſſure of the 

atmoſphere, ſeo BAROMETER, =» 

ATOM, in Philoſophy, a part or particle of matter, fo mi- 

nute as to be indiviſible, The word is formed of the privative 
and Tiarwy divide. 

Aro are properly the minima nature, the laſt or ultimate 

rticles into which bodies are diviſible; and are conceived as 
the firlt rudiments, or component parts of all phyſical mapni- 
tae; or the pre-exiſtent and incorruptible matter whereof bodies 
were formed, The notion of atoms ariſes hence, that matter is 
not diviſible in MHnitum. And hence the Peripatetics are led to 
deny the reality of atoms, together with that of mathematical 

its: an atom, (ſay they, either has parts, or it has none: If it 
ath none, it is u mere mathematical point: if it hath, then do 
theſe parts alſo conſiſt of others, and (© on to infinity, But this 
js to recede from the genuine character of atoms, Which are not 
efleemed indiviſible, becuu'e of their want of bigneſs, or parts 
for all phyſical magnitude muſt have three dimenſions, length, 
readth, and thickneſs, and all extenſion is diviſible)z but they 
are indivitible on account of their ſolidity, hardneſs, and impene- 
trobility, which preclude all diviſion, and leave no vacaney for 
the admiflion of any Foreign force to ſeparate or diſunite them, 

As atoms are the firſt matter, it is neceſſary they ſhould be 
Indillolvable, in order to their being Incorruptible Sir Iſaac 
Newton adds, that it Is allo required they be immutable, In or- 
der to the world's continulng in the ſame ſtate, and bodies belug 
of the ſame nature now as Remerly, Hence the ancients were 
glſy ſed to malntaln atoms eternal i becauſe What Is Immutable, 
muſſ be eternal, 

They alfo added gravityz and, in eonfequence thereof, mo- 
ton to thelr atoms and farther, obſerving that atoms thus fall- 
lng perpendieutarly, eould not Join of unite together y they ſuper- 
will u fortultous of fide motion, and furniſhed them with cers 
taln booked parte, In order to enable them to catch and hang 
the better together. And from a caſlal and fortultous Jumble uf 
theſe atoms, they ſuppoſe the whole univerſe to be fur me.], 

ATONY, In Mevielne, e, a want of tone of tenſiony of 
g relavation of the f Vids of a human body ocealioning a lots of 
ſtrengih falntings, Ke. Bee ATROPHY, Ke, The word is com- 
poun ed of the (YLVAELVO , Aj] ee, e of vez feng | ſtretch, 

A'VRANILIS, Black Bile or Melancholy, according to the 
anelents it hath 4 twoluld origin! iſt, From the grofier parts of 
the bluod, aid this they called the melancholy humour, 2d, From 

llow bile wag highly concocted;, Dr, Pereival, in his Eſſays 

ed; and Exp. ets, that it is the gall rendered acrld by a ſhag- 
nation in the alf lader, and rendered viſeld by the abſorption 
of its Nuid parts, ile in this ſtate diſcharged inte the d 
6ecaligns Univerſal diſturbanee and diſorder yiitil it is evacuated 
jt oceaſions Violent vomitiug, or purgings of both; and previous 

| | be head acheg a delifivin comes on; 
@ hiceoughy Intenſe kirk, Nn a fetld breath. A 
ke ebrated modern anatomiſt thinks It is blugd Which, having 
lodged ſome thme in the ſuteſtinal eanal, has acquired blacknels 
and putfllity Is it not more probable tat, In ggneral, It is no 
einer man gall become acrld by Rtaygnation of the vera ebe 
Wd rendered ved by the abſorption of its fluid parts? When 
diſcharged into the dbu, bn this Fate, It oevations univerſal 
diſorder, till evacuated by vomiting or purging» Eff, vol, Ii, 
5, %, Hoo Bikp, 

ATROPHY, a difeaſe, wherein the bady, ar fome of its 
parts, do not receive the neceſſary nutriment, but dwindle ar 
walte incefſantly, Ihe word is compounded of the privative e, 
and 7724, I nouriſh, q. d. privation of nouriſhment, An Atro- 
phy is either nervous, or the effect of evacuations, A nervous 
m_ or conſuniption, is that which owes its original to a 
bad and morbid ſtate of the ſpirits; and to the weakneſs or de- 
firuftion of the tone of the nerves; from whence an imbecility, 
and an univerſal conſumption in the whole habit of the body, 
ultimately proceeding from a want of due aſſimilation of the nu- 
tritious juice: ſo from the beginning of the diſeaſe, there is to 
be found a want of appetite, and a bad digeſtion in the ſtomach, 
ſrom an imperfe& elaboration and volatilization of the chyle, 
Which ſort of Atrophy may juſtly be reckoned one of the fatal 
ſymptoms of the ſcurvy. An Atrophy from inanition, is that 
which derives its original from a preternatural defect or ſubtrac- 
tion of the nutritious juice, and that long and habitual ; which 
differs according to the variety of the outlets iormed in the body, 
either by nature or art, by which this precious liquor either has, 
or may run off and be waſted. There is alſo a ſpecies of ſymp 
tomatical conſumption, which though it immediately proceeds 

a preternatural and ill ſtate of the blood and ſpirits, yet has 
a mediate dependence upon ſome other preceding diſeaſe, which 
impreſſed that morbid diſpoſition on the ſpirits and humours. 

Signs of ATROPHY. An Atrophy is known by a general lan- 

both of body and mind; a depraved and unhealthy look of 

e face a light and unſettled ſleep; an uncertain appetite, 

etimes yoracious, ſometimes nauſeating all things, but uſually 


* 


moſt deſirous of cold foods; a ſtraitneſs of the brealt, and an un- 


after eating: great internal heat, and -dryneſs of the 
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tongue. The bowels are ufually lubricous and moiſt, and 
throw out the food half undigeſtedz in ſome caſes, however, they 
are obſerved to be dry and coſtive, The urine often appears to 
be a chylous matter: the abdomen is tumid and hard in the firſt 
(tages of the diſeaſe, but afterwards it becomes more flaccid, and 
then on oy it there may be ſeveral nodes and lumps per- 
ceived, The body by degrees waſtes away, and there is n con- 
tinual feverithne(s and thirſt, and that eſpecially in the night» 
time: and thele ſymptoms often increaſe to that violence, as 
plainly to reſemble, a hectic, and bring an equal loſs of (trength 
and (pirits, Sometimes the Atrophy ariſes from worms, and 
then the whole face is always pale the no(trils are full of a mu- 
cous matter, and ſometimes become excoriated; the appetite is 
voracious, and the patient feels an inlufferuble reſtleſſnels when 
hungry, which goes off, and generally becomes inclined to fleep 
aſter a full meal, When this is the caſe in young ſubjects, the 
rickets and (wellings about the —_ uſually ſueceerl the other 
(ymptoms, and crookedneſs of the legs, gibboſity of the back, 
and various diſtortions of the ſpine follow ti these oſien put an 
end to the Atrophy z but as they continue and become laiting 
defurmities, they are a very unhappy remedy, 

7 ſubject % Arrornins, Children, While young, are 
very ubject to this diſtaſe, and often fall Into it from Improper 
focus! the uſe of heavy and feculent malt li yore, and of as sche, 
which coagulate the milk, that uſually makes à large part of 
their nitriment, The ſuppreMion of their ſweats is another 
frequent cauſe of Atrophles, eſpecially when occaſioned by large 
dravghts of cold liquors when they are hot In the hight, and 
ſumetſimes by an Improper uſe of alkringents to ſtop thoſe dara 
Meas to Which wm are frequently fubjeft, Youths more 
grown up are often thrown Into an Atrophy by extiigt vorarla 
vuſly of ervde, thick, heavy, and obltruent diet, of From the 
drinking (pirituous liquors: fometimes from thelr having been 
Injudiclontly treated in fevers, and fometimes from thelr b. lung 
viulently Infeſted with warms In their bowels, Men in more 
mature age uſually fall Into It after being debilitated by other. l- 
nefles, and by the remains of the cauſes of theſe (Mnviles bein 
left in the bodyy and by nothing oftener are reduced to this ite 
tempered ſtate, than by Inordinate Hamer dagen, Perfons wha 
are (erophuluus, or have Infaretions of the external glands, are 
alfa vwually at one time of other afflicted with this Infarction wf 
the Internal ones, and few eſcape it that labour under any other 
violent\eonrretions of the Internal parts, 

Progni/tics of the ATROPHY: A recent „ Is not dIMeult 
of eure and even the moſt inveterate one, though Rubborn 
enough, Is always much leſs dangerous an difficult of cure ther 
an hectic, The more complicated this difeaſs Is, the more difs 
feult it always ie in the cute] and It Is hende that grown perfors 
ere not (9 eaſily ve (6 often evred as children, beeauſe With them 
It is uſually complicated with many other diſorders; andy In genes 
ral that Atropliy which is brought on by „e e gen ve by Is 
treated illneſſes, Is much more difficult of cure than that which 
ariſes From & Wrong diet, And, finally, In Atrephies ariing from 
worms, when they are deſtroyed, the dileals uihally ceaſes, 

Mothed of ener All (ympromatieal err urs ey 
denily ineufabſe, unleſs a particular reſpect be firtt had ta the 
diftempers upon which they depend; but if theſe are ones Fen 
mavyed by art, this kind of conſumption ceaſes of eanſequence z 
and therefore the eure of this canſumption is ta be fought for in 
the cure of thaſe diſtempers which are the cauſes of it, 

The firit thing ta be done in general is, ta thoroughly abſtergs 
and cleanſe the prime vie by gentle purges, among which no- 
thing is fo proper as calomel, aiſiſted by iyrup af rhubarb, or the 
the likez and thefe purgatives are afterwards to be repeated at 
different intervals, during the courſe of the cure, After the 
firſt purges, reſolvent and attenuating meticines are to be given: 
and, finally, the preparations of ſteel, decoctions of aruwm and 
pimpernel root, with ground- ivy, are very beneficial, as is alſo 
the juice of ground-ivy given alone; and the reſolvent ſalts, as 
tartar of vitriol, nitre, and the like, with ſome of the aperient 
tinctures of ſteel. An Atrophy differs from a hectie in this, 
that there is in it only an infarction of the meſenteric glands, 
whereas in the other caſe they are generally ulcerated; and in 
degree the difference alſo is manifeſt, all the ſymptoms bein 
more violent in the hectic than in the ſimple Atrophy, It ſhoul 
alſo be diſtinguiſhed from leanneſs, the tickets, and that weakneſs 
and conſumption of children, who pine away only for want of a 
due ſupply from the breaſt, Dr. Thomas Short, in his New 
Obſervations, Moral, Natural, Medical, &c. recommends milk 
and cyder in the Atrophy. 

ATTACHMENT, in the law of England, implies the tak+ 
ing or apprehending a perſon by virtue of a writ or precept. It 
is diſtinguiſhed from an Arreſt, by proceeding out of a higher 
court by precept or writ; whereas the latter proceeds out of an 
inferior court by precept only. An arreſt lies only on the body 
of a man; whereas an attachment lies often on the goods only, and 
ſometimes on the body and goods, An attachment by writ dif- 


fers from diſtreſs, in not extending to lands as the latter does 3 


nor does a diſtreſs touch the body, as an attachment does. 
| - . _ ATTAINDER, 
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A'TTAINDER, in law. When ſentence of death, the moſl 
terrible and higheſt judgment in our laws, is pronounced, the im- 
mediate inſeparable conſequence by the common law is attainder, 
For when it is now clear beyond all diſpute, that the criminal is 
nv longer fit to live upon the earth, but is to be exterminated as a 
monſter and a bane to human fociety, the law ſets a note of in- 
ſamy upon him, puts him out of its protection, and takes no far» 
ther care of him than barely to ſee him executed, He is then 
e led aitaint, Nett ſtained, or blackened, He is no longer 
of any credit or reputa-ivnz he cannot be a witneſs In any court | 
neither is he capable of performing the functions of another man ; 
for, by an anticipation of his puniſhment, he is already dead in 
law, This is ulter judgment; for there is great difference be- 
tween a man convicted, and attaintedz though they are frequently 
thiough inaccuracy confounde!l together, After conviction only, 
a man is liable to none of theſe diſabilities; for there is (till in 
- contemplation of law a poſſibility of his innocence, Something 
may be offered in arreſt of judgment: the indictment may be er- 
roncous, which will render his guilt uncertain, and thereupon 
the preſent conviction may be quaſhed: he may obtain a pardon, 
or be allowed the benefit of clergy ; bot which ſuppoſe ſome la- 
tent ſparks of merit, which plead in extenuation of his fault. But 
when judgment is once pronounced, both law and fact conſpire 
to prove him completely guilty; and there is not the remoteſt 
potibility left of any thing to be ſaid in his favour, Upon judg- 
ment, thereſore, of death, and not before, the attainder of a cri- 
minal commences : or upon ſuch circumſlances as are equivalent 
to judgment of death z as judgment of outlawry on a capital crime, 
pronounced for abſconding or flecing from juſtice, which tacitly 
confeſſes the guilt: And therefore, upon judgment either of out- 
Iawry, or of dcath, for treaſon or felony, a man ſhall be ſaid to be 
attainted, A petſon attainted of h gh treaſon forfeits all h's lands, 
tenements, and hereditaments; his blood is corrupted, and he and 
his poſterity rendered baſe; and this corruption of blood cannot 
be taken off but by act of parliament. Attainders may be re- 
verſed or fallificd; (i. e. proved to be falſe) by writ of error, or 
by plea, If by writ of error, it mult be by the king's cave, &c.; 
and when by plca, it may be by denying the treaſon, pleading a 
pardon by act of parliament, &c. Perions may be attainted by 
act of parliament.— Acts of attainder of criminals have been paſſed 
in ſeveral reigus, on the diſcovery of plots and rebellions, from the 
reign of king Charles II. when an act was made for the attainder 
of teveral perſons guilty of the murder of king Charles I, Among 
acts of this nature, that for attaint.ng Sir john Fenwick, for con- 
ſpiring againſt king William, is the moſt remarkable; it being 
made to attaint and convict him of high treaſon on the oath of 


one witneſs, juſt after a law had been enacted, “ That no per- 


ſon ſhould be tried or attainted of high treaſon where corruption 
of blood is incurred, but by the oath of two lawful witneſſes, un- 
leſs the party confeſs, ſtand mute, &c, Stat. 7 and 8 W. II. 
cap. 2. ; : 

577 F ATTAINDER, is a bill brought into parliament for 
attainting, condenuiug, and executing a perfon for high trea- 


ſon, 

ATTAINT, is a writ that lies ater judgment againſt a jury 
of twelve men that have given falſe verdict in any court of re- 
cord, in an action real or perſonal, where the debt or damages 
amount to above 408. Stat. 5 and 34 Ed. III. c. 7. It is called 
aitaint, becauſe the party that obtains it endeavours thereby to 
{tain or taint the credit of the jury with perjury, by whoſe verdict 
he is grieved, Ihe jury who are to try this falſe verdict mult 
be twenty-four, and are called the grand Jury; for the law wills 
not that the oath of one jury of twelve men ſhould be attainted-or 
ſet aſide by an equal number, nor by leſs indee] than double the 
former, And he that brings the attaint can give no other evi- 
dence to the graud jury, than what was originally given to the 
petit, For as their verdict is now trying, and the queſtion is 
whether or no they did right upon the evidence that appeared to 
them, the Jaw adjudged it the higheſt abſurdity to produce any 
ſubſequent proof upon ſuch trial, and to condemn the prior juril- 
diction for not believing evidence which they never knew, But thoſe 
aguinſt whom it is brought are allowed, in the affirmance of the 
firſt verdict, to produce new matter: becauſe the petit jury may 
have formed their verdict upon evidence of their own Knowledge, 
which never uppeared in court z and becaule very terrible was the 
judgment which the common law inflicted upon them, if the 
grand jury found their verdict a falſe one, "The judgment was, 
1. That they ſhould loſe their liberam legem, and become for ever in- 
famous. 2: That they ſhould forfeit all their goods and chattels, 
3. That their lands and tenements ſhould be ſeiſed into the King's 
bands. 4. That their wives and children ſhould be thrown out 
of decrs. &5. "I'hat their houſes ſhould be raſed, and thrown 
down. 6, "That their trees ſhould be rooted up. 7. That their 
mcadows ſhould be ploughed. 8. That their bodies ſhould be 
caſt into jail, 9. That the party ſhould be reſtored to all that he 
loſt by rcaſon of the 2 verdict. But as the ſeverity of this 
punithment had its uſu I effect, in N law from bein 
executed, therefore by the ſtatute 11 Hen. VII. c. 24. revived 
by 23 Hen. VIII. c. 3. and made perpetual by 13 Eliz. c. 25. 


ANT. 


it is allowed to be brought after the death of the party, end 3 


more moderate puniſhment was inflicted upon attainted jurcy 
viz, perpetual infamy, and if the cauſe of action were above ſy 
value, a forfeiture of 20l, a-piece by the jurors z ory if under 461 
then $1, a-plece z to be divided between the king and the — 
injured, do that a man may now bring an attalnt either upon tl 
{tatute or at common law, at his election, and in buth of them 
may reverle the former judgment. 

\ I'TENUANTS, of ArTESVATING mediciner, are ſuch 
us ſubtilize and break the humours into finer parte; and thus du. 
pole them for motion, elreulatlon, exeretion, & e. Attenuany 
ſtandoppoſed to /reragants,orthickners, medicines which enden. 
inſpiſſate;&e, I heſe medicines are of the utmoſt importance in tl 
* of phyſic; as a little reflection upon their natures, qua- 
ities, and manner of operation, will eaſily conviace us. 0 this 
claſs belong the roots of arum, aſaraba- 4, Acarius elecampane, 
and florentine 6273 the leaves of brook-lime, ſeurvy-graf, was 
ter-crels, Indian crefles, dittander, fumitory, marſh-1rctoil, ſmall 
cemauryz all the ſpecies of garlic, onion, and leck, and the wood 
and bark of guaiacumz among the ſpices, pepper and ringer; 
among the ſeede, thoſe of muſtard, ſcurvy-graſs, and erelles; 
among the gums, galbanum, an moniacum, myrrh, and benjamin, 
Among the chymical preparations, the moſt powerful attenuants 
are calomel, zthiops, flour of brin:ſtone, the fixed alkaline (lt. 
the ſalts of the purging waters, vitriolated tertar, regenerated tare 
tar, and ſolution ot crabs eyes, aitre, and ſal ammoniac; the vo- 
latile ſalt and the urinous ſpirit of ſal ammoniac allo; to which 
may be added, oxyme] of ſquills, and the acid tincture of anti. 
mony. Medicated ſprings alſo belong to this claſs of medicines, 
becauſe they, beſide their diluting and aperient natures, are allo 
highly attenuating. Infuſions in form of tea, from the quantity 
of warm water they conſiſt of, are allo very efficacious attenuants, 
and are very powerful in the diſuniting coa eſcent molecules. Of 
this claſs allo are ſweet whey, and a multitude of other leſs uſed 
and leſs powerful medicines. Of theſe, ſome act upon the fuic, 
and others upon the ſo id parts of the human body. I heſe which 
act upon the fluids, by mere contact, are very few in number, 
being only the watery diluents which are of lingular efficacy in 
colliquating the viſcid and glutinous humours. All the cthcr 
medicines mentioned as attenuants act only on the ſolids, by in- 
crealing their tone, augmenting their ſtrength, heighteniug their 
contractile force, and adding to the elaſticity and ſyſtclic metion 
of the veſſels; by which means they preſs and impel more vizo- 
rouſly their contained fluids,” and by that means divide and bicak 
them, by driving them forcibly through ſmall paſlages. Atteuu- 
ating and inciding medicines are of very extenſive uſe in rhyſic, 
and come under different denominations, according to the different 
eſſects they produce, Thus, when tenacious and viſcid juices 
not only ſtagnate in · the cavities of the veſlels, but obſtruct the 
minute ducts of the viſcera and emun+orics, theſe medicines, by 
their inciding and attenuating quality, diſcharge the hun:curs, 
and remove the obſtructions; for which reaſon they are not im- 
properly called aperients; and they deſerve alſo, in theſe caſcs, 
the names of an iſcorbutics, and ſweetners of the blood, Attenu- 
auts produce fo great a variety of effects, that it is proper we 
ſhould be well acquaiated with their ſeveral kinds, as appropiated 
to the ſeveral diſorders, and know which will prove molt ſotvice- 
able in each. "The diſſolving and attenuating of viſcid crudiies 
in the ſtomach and prime vic, is well anſwered by the roots of 
drum, acorus, pepper, ginger, and the like; as alſo by /- 
macs vitriolated tartar, and fixed alkaline falts, and the ſimple or 
dulcified ſpirit of falt. When crude and unconcocted humours 
are to be evacuated by ſtool, this intention is very well anſwerel 
by the neutral ſalts, as the ſalts of the purging water, and the / 
peljereflum, With a lufficient quantity of a water y vehicle, Wen 
viſcid humours, occaſioning diſorders of the breaſt, are to be 
attenuated. and exp:Eorated, the intention is molt effectuall/ 
anſwered by the elecampane and orris root z and by gum anmonas 
cum myrrh, or benjamin, and balſam of Peru or by regenerated 
tartar, oxymel of {quills, a ſolution of crabs eyes in diſtilled vine- 
par, und the ſyrup of to ncco and the like, When the moſs of 
blood is tainted by thick and tenacious ſordes, and the emunctorics 
are by that means obſtruRtee, and the humours contaminated by 
a ſaline ſulphureoys and ſcorbutic dyſcracy, the moſt efficacious ot 
the attenuan's, are the horſe-radiſh, 22 — Water and 
garden-creſles, muſtard, gum-ammoniacum, benjamin, myrrh, 
the oil of fixed nitre, oil of tartar per dtliguium, ſolutions of nitro, 
ſpirit of ſal ammoniar, ſalt of worm-wood with lemon-juice, aud 
the ſalts of the medicinal waters. When grumous or coagulated 
blood, occaſioned by contuſions or blows, is to be uttenuatcd, 
and again diſſolved, the intention is admirably anſwered by the 
roots of Solomon's teal, vinegar, and crabs eyes, the re encrated 
tartar, and nitre prepared with antimony, And in caſes where 
the lymph has acquired a preternatural thickneſs and viſciditys 
eſpecially if from a venercal taint, the curatiye intention is mo 
effeQual y anſwered by guaia:um, the acrid tincture of 1 
calomel, æthiops mineral, and the like; which when fkilfull/ 
uſed, are of — — _— N and attenuating the 
viſcid juices i in the glands of the liver 

juices impacted in the g the liver, ATTIRE 


-” 'F R8V@X=” YT WW = 7 © On” 0b... ̃ͤ OP Oren AE . ͤ v EE OY 


T2” RF RT „eee = © 


3 TT TT Tm A FT 


4 LEY 


ATT 


TIRE, in Hunting, denotes the Kt AD and horns of a deer. 
ATT ſtag) if perfect, conſiſts of bur, pearls, beam, gut- 
ters, antler, ſur-antlers, royal, ſur-royal, and croches,..-Of A 
buck, of the bur, beam, w-antler, advancer, palm, and 
M OLLENS, in Anatomy, « name common to ſeveral muſ- 
cles, whoſe office or action is to raiſe the parts they belong to. 
'The attellent, or attellend muſcles, are otherwiſe called ur 
and elevatorr. For the origin, inſertion and uſes of theſe muſcles, 
ſee them as arranged in the Table of muſcles, under the reſpec- 
tive articles 4 for repreſentation ſee Plate II, 

ATTORNEY AT LAW, anſwers to the Procurator, or 
Proftor of the civilians and canoniſts ; And he is one who is put 
in the place, ſtead, or turn of another, to manage his matters 
u law, Formerly every ſuitor was obliged to appear in perſon, 
to proſecute or defend his ſuit (according to the old Gothic eonſti- 
ttion), unleſs by ſpecial licenſe under the king's letters patent. 
Attorneys are now formed into a regular body z they are admitted 
to the execution of their office by the ſuperior Courtsof Weſtmin- 
ter-hall j and are in all 7 officers of the reſpective courts in 
which they are admitted; and as they have man privileges on 
account of their attendance there, ſo they are peculiarly ſubject to 
the cenſure and animadverſion of the judges. No man can practiſe 
35 an attorney in any of thoſe courts, but ſuch as is admitted and 
{worn an attorney of that particular court: an attorney ofthe court 
of king's bench cannot practiſe in the court of common pleas: nor 
vice verſa. To practiſe inthe court of chancery, it isalſo neceſlar 
to be admitted a ſolicitor therein; and by the ſtatute 22 Geo. II. 
c. 46. no perſon ſhall act as an attorney at the court of quarter- 
ſehons, but ſuch as have been regularly admitted in ſome ſuperior 
court of record. So early as the ſtatute 4 Hen. IV. c. 18. it was 
enacted, that attorneys ſhould be examined by the Judges, and none 
admitted but ſuch as were virtuous, learned, and ſworn to do their 
duty. And many fublequent ſtatutes have Jaid them under farther 
regulations. None are to be admitted to act either as the one or 
theother, without having ſerved aclerkſhip of five years, taken the 
cath provided in that caſe, and been enrolled.---Judges of the ſaid 
courts of law are to examine intp the capacity of the attorneys ; 
and thoſe of the courts of equity, into the capacity of the ſolicitors. 
2 Geo, II. c. 23. There is a great diverſity of writs in the table of 
the regiſter, wherein the king commands the judges to admit of 
attorneys ; whereby there aroſe ſo many unſkiltul attorneys, and fo 
many miſchiefs thereby, that, for reſtraining them, it was enacted 
4H. IV. c. 18. that the judges ſhould examine them, and diſplace 
the unſkilful; and again, 33 H. VI. c. 7. that there ſhould be but 
z certain number of attorneys in Norfolk and Suffolk. And many 
ſubſequent ſtatutes have brought them under farther regulations, 
3 jac. 1. c. 7. 12 Geo. I. c. 29. 2 G. II. c. 23. 22. G. II. e. 
46. 23 G. II. c. 26. 

ATroRNeY General, is a great officer under the king, made 
by letters patent, It is his k to exhibit informations, and 
proſecute for the crown in matters criminal, eſpecially treaſon, 
edition, &c, and to file bills in the exchequer, for any thing con- 
cerving the king in inheritance or profits; and others may bring 
bills againſt the king's attorney, His proper place in court, upon 
any ſpecial matters of a criminal nature, wherein his attendance 
is required, is under the judges, on the leſt hand of the clerk of 
the crown: but this is only upon ſolemn and extraordinary oCc- 
calions ; for uſually he does not fit there, but within the bar in 
the face of the court, 

ATTRACTION, in Mechanics, the act of a moving power, 
whereby a moveable is drawn, or brought nearer to the mover; 
u ACTION and R B- Ac io are always equal, and contrary it 
follows, that, in all attradtion, the mover is drawn towards the 
moveable, as much as the moveable towards the mover. 

ATTRACTION, or ATTRACTIVE force, in Phyſics, denotes a 
'atural power ſuppoſed to be inherent in certain bodies, whereby 
they at on other diſtant bodies, and draw them towards themſelves, 
This the Peripatetics call the motion of attraction and, on many oc- 
lions, $UCTION z and produce various inſtances where they 
ſuppoſe it to obtain. — Thus the air in reſpiration, is taken in, 
«cording to them, by attraction of ſuctiony ſo is the ſmoke through 
i pipe of tobacco z and the milk out of the mother's breaſt : thus 
ilo i, that the blood and humours riſe in a cupping-glaſs, water 
12 pump, and ſmoke in chimnies z ſo vapours and exhalations are 
utracted by the ſun, iron by the magnet, ſaws by amber, and 
vectrical bodies, &e. But the later philoſophers generally ex- 
lade the notion of attraction j aſſerting, that a bogs cannot act 
Where it is not: and that all motion is performed by mere impul- 
fon... Accordin ly, moſt of the effects which the ancients attri- 
buted to this — part of attracbien, the moderns have diſ- 
UVered to be owing to more ſenſible and obvious cauſes ; particu- 
arly the preſſure of the AIR, To this are owing the phenomena 
of inſpiration, ſmoak ing, ſucking, cupping- pumps, Va- 
pours, exhalations, &c. The power oppolite to attraction is 
led REPULSION 3 which is alſo argued to have ſome place in 
natural things. 

ATTRACTION, or ATTRACT1VE power, is more particularly 
ud lor'a power, or principle, whereby all bodies, and the par- 
icles of all bodi mutually tend towards each other,---Or, more 
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juſtly, attraction is the effect of ſuch power, whereby every par- 
ticle of matter tends towards every other particle, 

The prinolple of attrasbion, in the Newtonian ſenſe of it, ſeems 
to have been firſt ſurmiſed by Copernicus, „ Ay for gravity,” 
ſays Copernicus, I conſider it as nothing more than a certain ha- 
tural appetence («ppetenti«) that the Creator has impreſſed u 
all the parts of matter, in order to their uniting or cualeſcing into 
a globular form, for their better preſervation ; and it is credible 
that the ſame power is alſo inherent in the ſun and moon, and 
planets, that thoſe bodies may _— retain that round figure 
in which we behold them.“ De Rev, Orb, Caleſt, lib, i, cap. 9. 
And Kepler calls gravity a corporeal and mutual affection be- 
tween ſimilar bodies in order to their union, Aſt, Nov. in Introd. 
And he pronounces more poſitively, that no bodies whatſoever 


were abſolutely light, but only relatively ſo; and, conſequently, 


that all matter was ſubjected to the law of gravitation, 

The firſt in this conntry who adopted the notion of attradtion, 
was Dr, Gilbert, in his book de Magnete; and the next was the 
celebrated lord Bacon, Nov. Organ, lib. ii. Aphor, 36. 45. 48. 
Sylv. cent. i. exp. 33. In France it was received by 5 ermat and 
Roberval; and in Italy by Galilæo and Borelli. But till Sir Iſaac 
Newton appeared, this principle was very imperfectly defined and 
applied. It muſt be obſerved, that though this great author makes 
uſe of the word attraction, in common with the ſchool philoſo- 
phers; yet he very ſtudiouſly diſtinguiſhes between the ideas. 
The ancient attrattion was ſuppoſed a kind of quality, inherent 
in certain bodies themſelves; and ariſing from their particular or 
ſpecific forms. 

The Newtonian attraction is a more indefinite principle; de- 
noting, not any particular kind or manner of action, nor the 
phyſical cauſe of ſuch action; but only tendency in the general, a 
conatus accedendi, to whatever cauſe, phyſical or metaphyſical, ſuc h 
effect be owing : whether to a power inherent in the bodies them 
ſelves, or to the impulſe of an external agent. Accordingly, that 
author in his Philoſoph. Nat. Prim. Math. notes, & that — uſes 
the words attraction, impulſe, and propenſion to the centre, indiffe- 
rently; and cautions the reader not to imagine, that by attraction 
he expreſſes the modus of the action, or the efficient cauſe thereof; 
as if there were any proper powers in the centres, which in reality 
are only mathematical points; or, as if centres could attract. 
Lib. i. p. 5. So he « conliders centripetal powers as attractions; 
though, phyſically 2 it were perhaps more juſt to call them 
impulſes,” Ib. p. 148. He adds, © that what he calls attraction 
may poſſibly be effected by impulſe, though not a common or 
corporeal impulſe; or after ſome other manner unknown to us.” 
Optic. p. 322. 

Aitraction, if conſidered as a quality ariſing from the ſpecific 
form of bodies, ought together with ſympathy, antipathy, and the 
whole tribe of occult — to be —. But when we have 
ſet theſe aſide, there will remain innumerable phenomena of nature, 
and particularly the gravity or weight of bodies, or their tendenc 
to a centre, which argue a RUS of action ſeemingly diſtin 
from impulſe; where, at leaſt, there is no ſenſible impulGon con- 
cerned. Nay, what is more, this action, in ſome reſpects, differs 
from all impulſion we know of; impulſe being always found to at 
in profdrtion to the ſurfaces of bodies; whereas gravity acts ac- 
cording to their ſolid content, and conſequently muſt ariſe-from 
ſome cauſe that penetrates or pervades the whole ſubſtance thereof, 
This unknown principle, unknown, we mean, in reſpect of its 
cauſe, for its phenomena and effects are moſt obvious, with all the 
ſpecies and modifications thereof we call attradtion z which is a 
general name, under which all mutual tendencies, where no 
phyſical impulſe appears, and which cannot, therefore, be ac- 
counted for from any known laws of nature, may be arranged, 

And hence ariſe divers particular kinds of attrattion ; as, GR A- 
VITY, MAGNETISM, ELECTRICITY, &c. which are ſo many 
different principles, acting by different laws ; and only agreeing 
in this, that we do not ſee any 5 cauſes thereof: but that as 
to our ſenſes, they may really arile from ſome power or efficacy in 
ſuch bodies, whereby they are enabled to act, even upon diſtant 
bodies j though our reaſon abſolutely diſallows of any ſuch action. 

Attra#tion may be divided, with __ to the law it obſerves, in- 
to two kinds. 1. That which extends to a ſenſible diſtance. Lach 
are the attradtion of GRAVITY, found in all bodies; and the ot- 
traftion of MAGNET19M, and ELECTRICITY, found in particular 
bodies, The ſeveral laws and phenomena of each, ſee under the ar- 
ticle MAN, and in the Syſtems of £/edtricity, and Mechanics, 

The attrattion of GRAVITY, called alſo among mathematici- 

ans the centripetal force, is one of the greateſt and moſt univerſal 
principles in all nature. We ſee and feel it operate on bodies near 


power which acts in the ſame manner, and by the ſame rules, via. 
always proportionably to the quantities of matter, and as the ſquares 


the other planets, primary and ſecondaty, as well as in the comets ; 
and even that this is the very power whereby they are all retained in 


which come under our obſeryation, it is eaſily inferred, by one 
ofthe ſettled rules of philoſophizing,that it obtains inall others; and 


as it is found to be aaa”, Loom oma body, it muſt 
8 3 de 


the earth, and find, by obſervation, that the ſame power (i. e. a 
of the 2 — reciprocally) does alſo obtain in the moon and 


their orbits, &, And hence, as gravity is found in all the bodies 
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be in every particle thereof ; and hence, every particle in nature 
is — artrac every other particle, &c. See the demonſtra- 
tion hereof laid down at large, with the application of the prin- 
ciple to the celeſtial motions in the Syſtem of As RON, Sect, 
10. and 15. 

From this attraftion ariſes all the motion, and conſequently all 
the mutation, in the great world. By this heavy bodies deſcend, 
and light ones aſcend ; by this projectiles are directed, vapours 
and exhalations riſe, and rains, &c. fall. By this rivers glide, 
the air preſſes, the ocean ſwells, &c. In effect, the motions 
ariſing from this principle make the ſubject of that extenſive 
branch of mathematics, called MECHANICS or STATICS : with 
the parts or appendages thereof, HYDROSTATICS, PREUMATICS, 
See the reſpective Syſtems, &c. 

2. That which does not extend to ſenſible diſtances. Such is 
found to obtain in the minute particles whereof bodies are com- 
poſed, which attract each other at, or extremely near, the point of 
contact, with a force much ſuperior to that of gravity ; but which 
at any diſtance from it decreaſes much faſter than the power of gra- 
vity. This power, a late ingenious author chooſes to call the at- 
traction of COHESION ; as being that whereby the atoms or in- 
ſenſible particles of bodies are united into ſenſible maſſes, 

This latter kind of attraction owns Sir Iſaac Newton for its diſ- 
coverer ; as the former does for its improver. The laws of mo- 
tion, percuſſion, &c. in ſenſible bodies, under various circumſtances, 
as falling, projected, &c. aſcertained by the later philoſophers, do 
not reach to thoſe more remote, inteſtine motions of the component 
particles of the ſame bodies, whereon the changes of the texture, 
colour, properties, &c. of bodies depend; ſo that our philoſophy, 
if it were only founded on the principle 22 and carcied 
ſo ſar as that would lead us, would neceſſarily be very deficient. 

But, beſide the common laws of ſenſible maſſes, the minute parts 
they are compoſed of are found ſubject to ſome others, which have 
been but lately taken notice of, and are even yet very imperfectly 
known. Sir Iſaac Newton, to whoſe happy penetration we owe 
the hint, contents himſelf to eſtabliſh, that there are ſuch motions 
in the minima nature, and that-they flow from certain powers, or 
forces, not reducible to any of thoſe in the great world.—-In vir- 
tue of theſe powers he ſhews, © That the ſmall particles act on one 
another, even at a diſtance : and that many of the phenomena of na- 
ture are the reſult thereof. Senſible bodies, we have already ob- 
ſerved, act on one another divers ways; and as we thus perceive the 
tenor and courſe of nature, it appears highly probable, that there 
may be other powers of the like kind: nature being very uniform 
and conſiſtent with herſelf. Thoſe juſt mentioned reach to ſenſible 
diſtances, and ſo have been obſerved by vulgar eyes; but there may 
de others, which reach to ſuch ſmall diſtances as have hitherto eſ- 
_ obſervation ; and it is probable electricity may reach to ſuch 
diftances, even without being excited by friction. 

T he great author juſt mentioned proceeds to confirm the reality 
of theſe ſuſpicions from a great number of phenomena and experi- 
ments, which plzinly argue ſuch powers and actions between the 
particles, e. gr. of ſalts and water, oil of vitriol and water, aqua 
fortisand iron, ſpirit of vitriol and ſalt- petre. Healſoſhews thattheſe 
powers, &c. are unequally ſtrong between different bodies: ſtrong- 
er, e. gr. between the particles of ſalt of tartar, and thoſe of agua 
fortis, than thoſe of filver ; between agua fortis and lapis calamina- 
ris, than is on; between iron than copper, copper than ſilver, or 
mercury. So ſpirit of vitriol acts on water, but more on iron or 
copper, &c. he other experiments which countenance the ex- 
iſtence of ſuch principle of attraction in the particles q matter, are 
innumerable; many of the agents & by nature to balance 
the power and natural effect of attraction are copiouſly defined 
and fully illuſtrated in the firſt Part of our Syſtem of CHYMIS TRV, 
which treats largely on that uſeful Branchof Science, with reſpect 
. to its principles, and their various applications, both with regard 
to theory and practice. 
Theſe actions, in virtue whereof the particles of the bodies 
above-mentioned tend towards each other, the author calls by a 
© general indefinite name, attraction, which is equally applicable to 
all ations, whereby diftant bodies tend towards one another, whe- 
ther by impulſe or by any other more latent power : and from 
hence he accounts for an infinity of phenomena, otherwiſe inexpli- 
cable, to which the principle of gravity is inadequate. Such are 
COHESION, DISSOLUTION, CRYSTALLIZATION, SECRETION, 
FLUIDITY, FERMENTATION, &c. See theſe Articles, 
« Thus (adds our immortal author) will nature be found very 
conformable to herſelf, and very ſimple ; performing all the great 


motions of the heavenly bodies, by the attrafion of GRAVITY, : 


which intercedes thoſe bodies, and almoſt all the ſmall ones of 
their parts, by ſome other attractive power diffuſed through the 

rticles thereof, Without ſuch principles, there never would 
— been any motion in the world: and without the continu- 
ance thereof, motion would ſoon periſh, there being otherwiſe a 
great decreaſe or diminution thereof, which is only ſupplied by 
theſe active principles.” Optics, p. 373. 

We need not ſay how unjuſt it is in the generality of foreign 
philoſophers, to declare againſt a principle which furniſhes ſobeau- 
riful a view, for no other reaſon, but becauſe they cannot con- 


ceive how one body ſhould act on another at a diſtance, It is cer- | 


* 


ATT 


tain, that philoſophy allows of no action but what is by immediate 


contact and impulſion (for how can a body exert any aQiye pow 

er thete, where it does not exiſt? to ſuppoſe this of any thing even 
the Supreme Being himſelf, would — imply a contradi CE 
yet we ſee effects without ſeeing any ſuch impulſe; and — 
there are effects, we can eaſily infer there are cauſes, whether was 
ſee them or not. But a man may conſider ſuch effects, without 
tering into the conſideration of the cauſes; as indeed it ſeems th 

buſineſs ofaphiloſopherto do: for to exclude a number of — 
which we do ſee, will be to leave a great chaſm in the hiſtor of 
nature; and to argue about actions which we do not fee, will he 
to build caſtles in the air. It follows, therefore, that the phone. 
mena of attraction are matter of phyſical conſideration, and as ſuch 
entitled to a ſhare in the ſyſtem of PHYSICs ; but that the Cauſes 
thereof will only become ſo, when they become ſenſible; i, e. when 
they appear to be the effect of ſome other higher cauſes (for a cauſe 
is no otherwiſe ſeen than as itſelf is an effect, ſo that the firſt Cauſe 
muſt from the nature of things be inviſible): we are therefore zt 
liberty to ſuppoſe the cauſes of attraci ion what we pleaſe without 
any injury to the effects. The illuſtrious author himſelf ſeems 
a little irreſolute as to the cauſes, inclining, ſometimes, to attribute 
gravity to the action of an immaterial cauſe; Optics, p. 34% &e, 
and ſometimes to that of a material one. Ibid. p. 325, 

In his philoſophy, the reſcarch into cauſes is the laſt thing; and 
never comes under conſideration till the laws and phenomena of the 
effect be ſettled; it being to theſe phenomena that the cauſe is to 
be accommodated. Ihe cauſe even of any, the groſſeſt, and moſt 
ſenſible action, is not adequately known: how impulle or per 
cuſſion itſelf produces its effect, i. e. how motion is communicated 
by body to body, confounds the deepeſt philoſophers; yet is im- 
pulſe received not only into philoſophy, but into mathematics; ard 
accordingly the laws and phenomena of its effects make the greateſt 
part of common mechanics. 

The other ſpecies of attraction, therefore, in which no impulſe 
is remarkable, when their phenomena are ſufficiently aſcertained, 
have the ſame title to be promoted from phyſical to mathematical 
conſideration ; and this, without any previous enquiry into their 
cauſes, which our conceptions may not be proportionate to: let 
their cauſes be occult, as all cauſes, ſtrictly ſpeaking, are, ſo that 
their effects, which alone immediately concern us, be but ap- 
parent, 

Our noble countryman, then, far from adulterating philoſophy 
with any thing foreign, or metaphyſical, as many have reproached 
him with doing, has the glory of having thrown every thing of 
this kind out ot his ſyſtem, and of having opened a new ſource of 
ſublimer mechanics, which, duly cultivated, might be of infinitely 
greater extent than all the mechanics yet known; it is hence alone 
we muſt expect to learn the manner of the changes, productions, 
9 corruptions, &c. of natural things. with all that 
cene of wonders opened to us by the operations of chymi/try, 

Some of our own countrymen have proſecuted the diſcovery 
with laudable zeal: Dr. Keil, particularly, has endeavoured to de- 
duce ſome of the laws of this new action, and applied them to ſolve 
divers of the more general phenomena of bodies, as coheſion, fluidity, 
elaſticity, ſoftneſs, fermentation, coagulation, &c. And Dr. Friend, 
ſeconding him, has made a further application of the ſame princi- 
ples, to account at once for almoſt all the phenomena that chymſtry 
preſents. So that ſome philoſophers are inclined to think that the 
new mechanics ſhould ſeem already raiſed to a complete ſcience; 
and that nothing now can occur, but what we have an immedi- 
ate ſolution of from the attractive force. 

But this ſeems a little too precipitate; a principle ſo fertile 
ſhould have been further explored; its particular laws, limits, &c. 
more induſtriouſly detected and laid down, before we had pro- 
ceeded to the application.---Attrattion, in the groſs, is ſo complex 
a thing, that it may ſolve a thouſand different phenomena alike; 
the notion is but one degree more ſimple and preciſe than action 
itſelf; and till more of its properties are aſcertained, it were better 
to apply it leſs, and ſtudy it more. It may be added, that ſome of 
Sir Ie Newtan's followers have been charged with falling into 
that error, which he induſtriouſly avoided, viz. of conſidering at- 
traction as a cauſe or active property in bodies, not merely as 3 
phenomenon or effect. : 

ATTRACTION of mountains. According to the Newtonian 
theory of attraction, this principle pervades the minuteſt parti- 
cles of matter, and the combined action of all the parts of the 
earth, forms the attraction of the whole. From the ſame reaſon, 
therefore, that a heavy body tends downwards in a perpendicular 
to the earth's ſurface, conſidered as ſmooth and even, it muſt be 
attracted towards the centre of a neighbouring mountain, by 3 
force proportional to the quantity of matter contained in it; and 
the effect of this attraction, or the accelerative force produced »j 
it, muſt depend on the nearneſs or diſtance of the mountain from 
the gravitating body, becauſe this force increaſes as the ſquares of 
the diſtanczs decreaſe. For a copious diſquiſition of this branch 
of Philoſophy, ſee the Article MounTaAIN. 

ATTRACTIVES, or ATTRACTIVE remedies, denote medi- 
cines which are to be externally applied, and which by their acti 
" and warmth penetrate the pores, and mix with and rarcty 3" 
obſtructed matter, ſo as to render it. fit for diſcharge, upon ny 
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the part by a cauſtic or inciſion. Attrahents are the ſame with 
what we otherwiſe call drawers, ripeners, maturants, and digeſ- 
tives, The principal ſimples belonging to this claſs are, the ſeve- 
ral fats or adipes, the dungs of pigeons and cows, bran, yeſt, her- 
ring, melilot, tobacco, oil, pitch, reſin, frankincenſe, &c. In many 
inſtances, as the matter rarefies and grows more fluid by means 
of ſuch medicines, the refluent blood is apt to waſh it back into 
the common maſs ; which ſometimes does great miſchief; or by 
making it take up more room upon its rarefaction, it occaſions it 
to diſtend more the parts in which it is contained : upon which a 
ſenſe of pain is excited, and thereby a great concourſe of fluid, and 
conſequently an increaſe of the tumour.— So that medicines under 
this denomination require the moſt careful management. 

ATTRIBUTE, in Logic, is an epithet given to any ſubject ; 
or it is any predicate thereof ; or whatever may be affirmed or de- 
nied of any thing. . Every propoſition conſiſts of a ſubject, an at- 
tribute, and a copula, or conjunctive particle. See the Syſtem, 
Part II. Sect. 2, 3, 4 H and 6. 

ATTRIBU TIVES, in Grammar, are words which are ſigni- 
kicant of attributes, and thus include adjectives, verbs, and par- 
ticles, which are attributes of ſubſtances, and adverbs which de- 
note the attributes only of attributes, Mr. Harris, who has in- 
troduced this diſtribution of words, denominates the former at- 
tributives of the firſt order, and the latter attributives of the ſe- 
cond order. Harris's Hermes. For fucther particulars on this 
ſubject, ſee the Syſtem, Part I. c. 2. Sect. 1. 

ATTRITION, triture or friction, —_— ſuch a motion of 
bodies againſt one another, as ftrikes off ſome ſuperficial parti- 
cles; whereby they 2 become leſs and leſs. The grind- 
ing and poliſhing of bodies is performed by attrition, The ef- 
fects of attrition 1n exciting heat, light, electricity, &c. ſee under 
EtecTrICITY, FIRE, HEAT, and LicnT. 

ATTRITION is alſo frequently uſed for the friction or rubbing 
of ſuch ſimple bodies one againſt another, as will not wear out, but 
will occaſion ſome particular determination of the fluids they con- 
uin. Thus the various ſenſations of hunger, pain, or pleaſure, 
are ſaid to be occaſioned by the attritions of the organs formed 
for ſuch impreſſions. 

AVA Ava, a plant fo called by the inhabitants of Otaheite, 
in the South Sea, from the leaves of which they expreſs an intox- 
cating juice. It is drank very freely by the chiefs and other con- 
ſderable perſons who vie with each other in drinking the greateſt 
number of draughts, each draught being about a pint ; but it is 
carefully kept from their women. 

AU BAINE, in the French Cu/toms, a right formerly veſted in 
the king, of being heir to a foreigner, who died within his domi- 
nions. The king of France, before the revolution, by the right 
of aubaine, claimed the inheritance of all foreigners in his domi- 
nions ; excluſive of all other lords, and even of any teſtament the 
deceaſed could make. An ambaſſador, though not naturalized, 
is not ſubject to the right of aubaine. The Swiſs, Savoyards, 
Scots, and Portugueſe, are alſo exempted from the aubaine, as 
8 natives and regaicoles. E 

AUDIENCE given to ambaſſadors, a ceremony obſerved in 
courts,at the admiſſion of ambaſſadors or public miniſters to a hear- 
ing. In England, audience is given to ambaſſadors in the preſence 
chamber; to envoys and reſidents, in a gallery, cloſet, or in any 
place where the king happens to be. Upon — admitted, as 
is the cuſtom of all courts, they make three bows ; after which 
they cover and fit down ; but not before the king is covered and 

down, and has given them the ſign to put on their hats. When 
the king does not care to have them covered, and fit, he himſelf 
ſands uncovered ; which is taken as a flight. At Conſtantinople, 
miniſters uſually have audience of the prime vizier. 

AUDITORIUS me aTvs, or AUDITORY paſſage, apaſſage in 
Hnatiny, called alſo aurium alveare, on account of the cerumen col- 
lected in it. See the Syſtem, Part VII. ſect. 4. and Plate XI. fig. 7. 

Avd1TORY, nerves in Anatomy, a pair of nerves ariſing from 
the medulla oblongata, and diſtributed the one to the ear, the other 
tothe tongue, eye, &c. See the Syſtem, Part VI. ſect. 2. and Plate 
XI. fig. 5. The ſoft and ſpongy branch of the auditory nerve, 
being diftuſed through the labyrinth and tympanum of the ear, is 
ne immediate organ of the ſenſe of hearing. The auditory nerves 
make the ſeventh conjugation according to the way of reckoning 
of the moderns, and the fiſth according to the ancients. 

Anatomiſts obſerve a ſingular mark of the wiſdom and contri- 
Yance of the Creator, in the auditory nerves being thus diſpatched 
todifferent parts ; an admirable and uſeful conſent being hereby 
eſtabliſhed between them.---Hence it is, that moſt animals, upon 
hearing any uncouth ſound, are found to erect their ears, and pre- 
pre them to catch it; to open their eyes; to ſtand upon the 
Vatch; and to be ready with their mouth to call out, or teſtify 


det danger : accordingly moſt animals, when ſurpriſed or terti- 


ed, rick, or cry out, &c. 

Dr. Willis (Auat. Cerebr. cap. 17.) obſerves a farther uſe of 
"us nervous communication between the ear and the mouth; 
which is, that the voice may correſpond with the hearing, and be a 

ind of echo thereof: that what is heard with one of the two nerves, 
wy de readily expreſſed with the voice by the help of the other. 


AVE-MA IA, or Ave-Maxr, the angel Gabriel's ſalutation 
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of the Virgin, at his bringing her the tidings of the incarnation ; 
thus called, as beginning with theſe words, Ave Maria, q. d. 
Hail Mary. The Ave-Mary is a prayer gol wb yg of devotion 
very uſual in the Romiſh church. It was added to their prayers 
by order of John XXII. in the fourteenth century. Their 
chaplets and roſaries are divided into ſo many Aue-Marys, and fo 
many Pater-nofters ; and hence the beads themſelves, which in- 
dicate them, are alſo called Ave's, or Ave-Mary's. 

AVENA, oars. A genus of the digynia order, belonging 
to the triandria claſs of plants ; and, in the natural method, rank- 
ing under the 4th order, Gramina, The calyx has a double valve: 
The ſpecies are 13 : Six of them natives of Britain, viz. 1. The 
nuda, or naked oats. 2. The fatua, or bearded oat-graſs. 3. 
The pratenſis, or meadow oat-graſs. 4. The pubeſcens, or rough 
oat-graſs, 5. The elatior, or tall oat-graſs. 6. The flaveſcens, 
or yellow oat- graſs. It is remarkable, that the native place of the 
ſativa or common oat, cultivated in our fields, is almoſt totally 
unknown. Anſon ſays, that he obſerved it growing wild, or ſpon- 
taneouſly, in the iſland of Juan Fernandez. But a vague obſerva- 
tion from an author of that kind is not to be depended on. 

Oats are an article of the materia medica. Gruels made from 
them have a kindofſoft mucilaginous quality; by whichtheyobtund 
acrimonious humours, and prove uſeful in inflammatory diſeaſes, 
coughs, hoarſeneſs, and exulcerations of the fauces. For theculture 
of the ſeveral kinds of Oats ſee the Syſtem of Agriculture, Sect. 5. 

AVENUE, in gardening, a walk planted on each fide with 
trees, and leading to an houſe, garden-gate, wood, &c. and ge- 
nerally terminated by ſome diſtant object. For a further account 
of this branch of ornamental gardening, ſee the Treatiſe. Part II. 
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AVES, Birps, the ſecond claſs in Zoology, or the Animal 
* — in the Syſtema Naturz of Linnæus, called Ornithology, 
ſee Zoology: in this work it forms a complete Syſtem, includin 
the arrangement of the ſeveral Birds into orders and genera. Deſ- 
criptions of each genus, and the moſt remarkable ſpecies, aregiven 
under their reſpective names in the courſes of the alphabet; and 
exact repreſentations of all thegenera, are given in the Plates an- 
nexed to the Syſtem ; ſo that the diſcriminating Naturaliſt will 
find the moſt ſcrupulous attention paid to ſcientihc demonſtration, 
whether it is —— in a detached or ſyſtematic point of view. 

AUGMENTATION, in a general ſenſe, is the act of adding 
or joining ſomething to another with a deſign to render it large. 

AUGMENTATION was alſo the name of a court erected 27 Henry 
VIII. ſo called from theaugmentationof the revenuesofthecrown, 
by the ſuppreſſion of religious houſes; and the office ſtill remains, 
wherein there are many curious records, though the court has 
been diſſolved long ſince. 

AUGUST, in chronology, the eighth month of our year, con- 
taining 31 days. Auguſt was dedicated to the honour of Auguſtus 
Cæſar, becauſe, in the ſame month, he was created conſul, thrice 
triumphed in Rome, ſubdued Egypt to the Roman Empire, and 
made an end of the civil wars; being before called Sexatil:s, or 
the ſixth month from March. 

Our Saxon anceſtors called it Weod monath that is weed month, 
on account of the plenty of weeds in this ſeaſon. Spelman. This 
month is eſteemed one of the richeſt in the whole year, becauſe 
of the harveſt of the ſeveral forts of grain which is produced in 
that ſeaſon. Hence is to be derived the French proverb, a man has 
made his Auguſt : which proverb is much uſed among merchants 
to ſignify a man has been ſucceſsful in trade, and got an eſtate. 

AUGUSTINS, or AUGUSTINIANS, an order of religious ; 
thus called from St. Auguſtin, whoſe rule they obſerve. The 
Auguſtins, properly alſo called — riars, were originally 
hermets, whom pope Alexander LV, firſt congregated into one 
body, under their General Lanfranc, in 1256. Soon after this in- 
ſtitution was brought into England, where they had about thirty- 
two houſes at the time of their ſuppreſſion. The Auguſtins are 
clothed in black, and make one of the four orders of mendicants. 
From theſe aroſe a reform, under the denomination of bare-foot 
Auguſtins, or Minorites, or Friars Minor. 

here are alſo canons regular of St. Augu/tin, who are clothed 
in white, excepting their cope, which is black. 

At Paris they are known under the denomination of religious f 
GEeNnEvieve,thatabbeybeing the chiefoftheirorder. There areal- 
ſo nuns and canoneſſes, who obſerve the rules of St. Auguſtin. He 
wasthefirſtarchbiſhopofCanterbury, originally amonł inthe con- 
vent of St. Andrew at Rome, and educated under St. Gregory, af- 
terwards pope Gregory I. by whom he was diſpatched into Britain, 
with 40 other monks of the ſame order, about the year 596, to 
convert the Engliſh Saxons to Chriſtianity. They landed in the 


iſle of Thanet; and having ſent ſome French interpreters to king 


Ethelbert with an account of their errand, the king gave them leave 
to convert as many of his ſubjects as they could, and aſſigned their 
place of reſidence at Dorovernum, ſince calledCanterbury; towhich 
they wereconfinedtill the king himſelf was converted, whoſeexam- 


jets; but though hewas extremely pleaſedat their becomingChriſti- 
ans, he never attempted tocompel them. Hediſpatchedaprieſtanda 
monk to Rome, toacquaint the pope with theſucceſs of his miſſion, 


and todeſire his reſolution ofcertainqueſtions. Theſe men brought 
back 


ple hada powerful influence in promoting the converſion of his ſub- 
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back with them a pall, and ſeveral books, veſtments, utenſils, and 
ornaments for the churches. His holineſs, by the ſame meſſengers, 

ve Auguſtin directions concerning the ſettling of epiſcopal ſees 
in Britain; and ordered him not to pull down the idol temples, but 
to convert them into Chriſtian churches: only deſtroying the 
idols, and ſpriokling the place with holy water, that the natives by 
frequenting the temples they had been always accuſtomed to, 
might be the leſs ſhocked at theirentrance into Chriſtianity, Au- 
7 reſided principally at Canterbury, which thus became the 
metropolitan church of England ; and having eſtabliſhed biſhops 
in ſeveral of the cities, he died on the 20th of May, 6679. The 
Popiſh writers aſcribe ſeveral miracles to him. The oblervation 
of the feſtival of St. Auguſtin was firſt enjoined in a ſynod held by 


Cuthbert, archbiſhop of Canterbury, andafterwards by the pope's | 


bull in the reign of king Edward III. 

AUK, the En liſh name of the genus Alca in the Syſtem of 
OrxniTHOLOGY. Fordeſcription of the Genus, ſee Alca; for claſſi- 
fication, ſee the Syſtem, for repreſentation, ſee Plate V. Genus 84. 

AVOIRDUPOIS, or AveRDuPoLs weight, a kind of weight 
uſed in England; the pound whereof contains ſixteen ounces. 
The proportion of a pound aveirdupsis to a pound troy, is as 17 to 
14; or the avoirdupois pound contains 7000 grains, and the troy 
pound 5760. All the larger and coarſer commodities are weighed 
by avoirdupois weight; as groceries, cheeſe, wool, lead, hops, &c. 

AVOSETTA, the Engliſh name of the genus Recurviroſtra, 
in the Syſtem of ORnNiTHOLOGY; for deſcription of the Genus, 
ſee RECURVIROSTRA, for repreſentation, ſee Plate V. Genus, 80. 

AURELIA, in Natural Hiſtory, the name of that ſtate, other- 
wiſecalled chryſalis, in which butterflies and ſeveral other animals 
| pals their time between their caterpillar or other ary - ſtate, 

and their winged ones. In this ſtate no creatures afford ſo beau- 

tiful a variety as the butterfly kinds ; and they all paſs through 
this middle ſtate without one exception. For the ſeveral meta- 
morphoſes through which this extraordinary inſect paſſes in its 
feveral ſtates, and the peculiarities incidental to each ſtate, ſee 
the Article CHRYSALIS. 

AURICLE, in Anatomy, the external ear; or that part of the 
ear which is prominent from the head. The word is a diminutive 
of auris, car; q. d. little car. For the ſtructure and variety of 
the auricle, with the ſeveral parts thereof, with their names, &c. 
ſee the Syitem, Part VII. Sect. 4. and Plate XI. Fig. 7. 

AURICLE, is alſo applied to two 2 of the heart; bein 
two muſcular caps, covering the two ventricles thereof; thus called 
from the reſemblance they bear to the external ear. 'They move te- 
gularly like the heart, only in an inverted order i their ele cor» 
reſponding to the dia/tole of the heart, and vice verſa, See the 
Syſtem, art V. Sect. 3. | 

AURIGA, in A/tronomy, the Waggoner ; a conſtellation of ſtars 
in the northern hemiſphere : whole ſtars in Ptolemy's catalogue, 
are 14 in Tycho's, 27 ; in Hevelius's, 40 , kn the Britannic ca- 
talogue, 66, Bee the Syſtem Sect. 8, and Plate VI. Fig. t, 

AURORA, the morning twilight or that faint light which be- 

ins to appear in the morning, when the ſun is within eighteen 

grees of the horizon, "The poets have perſonified, and even made 
it @ goddeſs 1 1 N her with a chariot, roſy fingers, &c, 

AURORA BOREALIS, NOK THERN TWILIGHT, or Stream- 
erty a kind of meteor appearing in the northern part uf the hea- 
vens, moſtly in the winter time, and in froſty weather, It is in the 
arétie regions that it appears in moſt perfection, particularly dur- 
ing the ſolſtice, In the Shetland Iſlands, the merry dancers, as they 
are called, are the conſtant attendants of clear evenings, and prove 
great reliefs amidſt the gloom of the long winter nights, They com» 
monly appear at twilight near the horizon, of a dun colour, ap- 

roaching to yellow z ſometimes continuing in that ſtate for ſeveral 

ours, without any ſenſible motion z after which they break out 
into ſtreams of ſtronger light, ſpreading into columns, andaltering 
ſlowly into ten thouſand different ſhapes, varying their colours 
from all the tints of yellow to the obſcurelt ruſlet, hey often co- 
ver the whole hemiſphere, and then make the moſt brilliant appear- 
ance, Their motions at theſe times are moſt — quick : 
and they aſtoniſh the ſpectator with the rapid change of their ſor, 
They break out in places where none were ſeen before, ſkimming 
briſkly along the heavens are ſuddenly extin ulſhed, and leave 
behind an uniform duſky tract. I his again is brilliantly illuminated 
in the ſame manner, and as ſuddenly left « dull blank. In certain 
nights they aſſume the appearance of valt columns, on one (ide of 
the deepeſt yellow, on the other declining away, till t becomes un- 
diltinguiſhed from the ſky, I hey have generally « ſtrong tremuluus 
motion from end to end, which continues till the whole vaniſhes, 
Ing word, we, who viily ſee the extremitienvf theſe northern phw- 
nomena, have but a faint Idea of their (plendor and their mutiuns, 
According to the (tate of the atmoſphere, they differ ln colours, --» 
hey often put on the colour of blood, wid make a moſt dreadful 
appearance, Ihe ruſtic ſages become prophetic, and terrify the 
Nat (pectators with the dread of war, peltilence, and famine, 
his ſuperſtition was not peculiar to the northern Iſlands 4 hot are 
theſe appearances of recent date, Ihe anelents called them Ch 
ta, and Je, and Bolidery according to thelr forms or colours, 

Inoldtimes they were extremely rare, and on that account were 

the mute taken notice of, From the days of Plutarch te thoſe of 
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our ſage 1 — Sir Richard ma they were ſuppoſed to be 
portentous of great events, and timid imaginations 
into ærial conflicts: 2 "Mm Taped then 
Fierce fiery warriors fight upon the clouds 
In ranks and ſquadrons and right form of war. 

Dr. 2 4 tells us, that when he ſaw a great Aurora Borea!; 
in 1716, he had begun to deſpair of ever ſeeing one at all; Mm ; 
having appeared, at leaſt in any conſiderable degree, from the — 
he was born till then. Notwithſtanding this long interval 4 
ever, it ſeems that in ſome periods the Aurora Borealis hay — . 
ſeen much more frequently; and perhaps this, as well as * 
natural phznomena, may have ſome ſtated times of returnin, : 

The only thing that reſembles a diſtinct hiſtory of this pheno. 
menon, is what we have from the learned Dr. Halley, Phil. Tn ( 
No 347. The firſt account he gives, is of the appearance of _ 
is called by the author Burning Spears, and was ſeen at I,ondon o 
Jan. goth, 1 560. In 1621, Sept. ad, this phenomenon was oblerrey 
all over France, and deſcribed by Gaſſendus, who gave it the na 
of Aurora Borealis : yet neither this, nor any ſimilar appearance 
poſterior to 1574, are deſcribed by Engliſh writers till the year 
1707 ; which, as Dr. Halley obſerves, ſhows the prodigious * 
of curious matters which at that time prevailed. From 1621 tg 
1707, indeed, there is no mention made of an Aurora Borealis be- 
ing ieen by any body; and conſidering the number of aſtronomer, 
who during that period were in a manner continually poring on 
the heavens, we may very reaſonably conclude that no ſuch thin 
did make its appearance till after an interval of 86 years. In 1707 
a ſmall one was ſeen in November; and during chat year and the 
next, the ſame appearances were repeated five times. The next 
on record is that mentioned by Dr. Halley, in March 1715.16 
the brilliancy of which attracted univerſal attention, and by the 
vulgar was conſidered as marking the introduction of a foreign 
race of princes. Since that time thoſe meteors have been ſo com. 
mon, that no accounts have been kept of them. 

It was for a long time a matter of doubt whether this metesr 
made its appearance only in the northern hemiſphere, or whether 
it was to be obſerved near the ſouth pole. This is now aſcertained 
by Mr. Forſter, who in his late voyage round the world, along 
with Captain Cook, aſſures us, that he obſerved them in the high 
ſouthern latitudes, though with phenomena ſomewhat different 
from thoſe which are ſeen here. 

10 A beautiful phenomenon (ſays he) was obſerved during the 
preceding night, which happened again this and ſeveral following 
nights. It conſiſted of long columns of a clear white light, ſhoot- 
ing up from the horizon to the eaſtward, almoſt tothezenithward, 
and gradually ſpreading on the whole ſouthern part of the (ky, 
Thele columns were ſometimes bent ſidewiſe at their upper extre- 
mitiesz and though in moſt reſpects ſimilar to the notthern lights 
(aurora borealis) of our hemiſphere, yet different from them in be- 
ing almoſt of a whitiſh colour, whereas ours aſſume various tints 
eſpecially thoſe of a fiery purple hue. The (ky was generally 
clear when they appeared, and the air ſharp — cold. 

Dr. Halley obſerved, that the Aurora Borealis deſeribed by him, 
aroſe to a prodigious height, it being ſeen from the weſt of [re 
land, to the confines of ulla und Poland on the eaſt j nor did he 
know how much further it might have been viſible j ſo that it ex. 
tended at leaſt 30 degrees in longitude, and from latitude 30 north 
it was ſeen over all the northern part of Europe] and what was 
very ſurpriſing, in all thoſe places where it was viſible, the ſame 
190 wereexhibited which Dr. Halley obſervedat London, 

eobſerven, with ſeeming regret, that he could by no means deter- 
mine its height, for want of obſervations made at different places; 
otherwiſe he might as eaſilyhave calculated the height ofthis Auron 
Borealis, as he did of the fiery globe in 1719. 'T oother philoſs 

hers, however, he gives the following exhortation, © Whenthere- 

re, for the future, = ſuch thing ſhall happen, all thoſe that are 
curious in aſtronomical matters, are hereby admoni/hed and entreat- 
ed to ſet their clocks to the apparent time at London, for example, 
by allowing ſo many minutes as is the difference of meridians; and 
then to note, at the end of every half hour preciſely, the exact ſitu- 
ation of what at that time appears remarkable in the (ky ; and pars 
ticularly the anlmuths of thoſe very tall pyramids eminent above 
the reſt, and therefore likely to be ſeen fartheſt: to the intent, that 
by comparing theſe oblervations taken at the ſame moment in dil 
tant places, the difference of their aa imuths may ſerveto determine 
how far theſe pyramids are diſtant from us.“ This adviceof Dt. H- 
ley ſeem to have been totally negleRed by all the philoſophical pev- 
ple in this country, In other countries, however, they have bee 
more [nduſtrivus, Father Boſeovich has determined the height of 
an Aurora Burealiy,obſerved on the th of Deen t747 y the 
Margui of Polen|, to have been Bag miles high 4 the celebrocel 
Mr, py from « mean of go computations, makes the average 
height of the Autre gorge to be 70 Swedi(h, of pwar's v 
4609 Engliſh miles, Kuler ſuppoſes f 10 be ſeveral thuuſknds of 
miles high 3 and Malran alſo agnes them a very elevated region 
In the 94th volume of the Philoſophical Tranſadfions, Dr. Blagden 
when [peaking of the height of ſome flety meteors, tolls us, th 
the "Aurora Borealis appears to oceupy ws high, F not a higher t. 
gion above the ſurface of the earth, 8s may be Judged (ton the ve. 
ty diſtant evuntries ts Which It has been viſlble at the ſame 10 
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The height of theſe meteors, however, none of which appear to 
have exceeded, or even arrived at the height of a hundred miles, 
muſt appear trifling in compariſon of the vaſt elevations above- 
mentioned. But theſe enormous heights, varying ſoexceedingly, 
ſhow that the calculators have not had proper data to proceed up- 
on; and indeed the immenſe extent of ſpace occupied by the Au- 
rora Boreralis itſelf, with its conſtant motion, muſt make it infinitely 
more difficult to determine the height of it, than of a fiery globe, 
which occupies but a ſmall portion of the viſible heavens. The 
moſt certain method of making a compariſon betwixt the Aurora 
Borealis and the meteors already mentioned, would be, if a ball of 
fre ſhould happen to paſs through the ſame part of the heavens 
where an Aurora Borealis was; when the comparative height 
of both could eaſily be aſcertained. One inſtance of this only has 
come under our obſervation, whereone of the ſmall meteors, called 
falling lars, was evidently obſcured by an Aurora Borealis, and 
therefore muſt have been higher than the lower part of the latter 
at leaſt. A ſingularity in this meteor was, that it did not proceed 
ina ſtraight line through the heavens, as is uſual with falling ſtars, 
but deſcribed a very conſiderable arch of a circle, riſing in the 
north-weſt, and proceeding ſouthward a conſiderable way in the 
arch of a circle, and — in the north. Its edges were 
ill defined, and five or ſix coruſcations ſeemed to iſſue from it 
like the rays painted as iſſuing from ſtars. The Aurora Borealis 
was not in motion, but had degenerated into a crepuſculum in the 
northern part of the hemiſphere, Indeed, in ſome caſes, this 
kind of crepuſculum appears ſo plainly to be connected with the 
clouds that we can ſcarcely avoid ſuppoſing it to proceed from them. 
We cannot, however, argue from this to the height of the aurora 
borealis when it moves with great velocity, becauſe it then may, 
and very probably does, aſcend much higher. Dr. Blagden, in- 
deed, informs us, that inſtances are recorded, where the northern 
lights have been ſeen to join, and form luminous balls, darting 
about with great velocity, and even leaving a train like the 
common fire-balls. It would ſeem, therefore, that the higheſt 
regions of the aurora borealis are the ſame with thoſe in which 
fice-balls move. 

With regard to the cauſe of the aurora borealis, many conjec- 
tures have been formed. The firſt which naturally occurred was, 
that it was occaſioned by the aſcent of inflammable ſulphureous 
vapours from the earth. To this ſuppoſition Dr. Halley objects 
the immenſe extent of ſuch phenomena, and that they are conſ- 


tantly obſerved to proceed from north to ſouth, but never from 


ſouth to north. This made him very reaſonably conclude, that 
there was ſome connection between the poles of the earth and the 
aurora borealis z but being unacquainted with the electrle power, 
de ſuppoſed that this earth was hollow, having within it a mag- 
tetical ſphere, which correſponded in virtue with all the natural 
and artificial magnets on the ſurface z and the magnetic efluvia 
paſſing through the earth, from one pole of the central magnet to 
mother, might ſometimes become viſible, in their courſe, which 
he thought was from north to ſouth, and thus exhibit the beautiful 
coruſcations of the aurora borealis, Had Dr. Halley, however, 
know that a ſtroke of electricity would give 4 to a needle 
that had it not, or reverſe the poles of one that had it before, he 
would undoubtedly have concluded the electrie and magnetic ef. 
fuvia th be the (ame, and that the aurora borealis was this Aluid 
torming its cireulation from one pole of the earth to the other, 
8 fact, this very hypotheſis is adopted by 8. Beccaria 4 and by the 
ſuppoſed circulation of the electrle fluid he accounts for the pheno- 
mena of magnetiſin and the aurora borealis in a manner perſet] 
{imilar to that of Dr, Hglley, only changing the phraſe magnetic 
Muvia for eleftric fluid, "Ihe following is the account given us 
by Dr. Prieſtley of Beccaria's ſentiments on this matter. 
" Since a ſudden ſtroke of lightning gives polarity to magnets, 
conjedtures, that a regular and conſtant circulation of the whole 
mals of the uid from north to fouth may be the original cauſe of 
nagnetiſin in general, 
* That this ethereal curretit is inſenſible to us is no proof of ity 
don. exiſtence, ſince we ourſelves ate involved in it, He had ſeen 
ts fly ſo near a thunder-cloud, as he was ſure they would not 
ure done had they been affected by its atmoſphere, 
* This eurrent he would not ſüppoſo to ariſe from ane ſource 
t from ſeveral, in the northern hemiſphere of the earth and 
thinks that the aurora borealis may be this eleQric matter her- 
weming its elreulatlon in ſuch @ ſtate of the atmoſphere us renders 
\ Viſible, of approgehing the earth nearer than uſual, According. 
} iy vivid appearances of this kind have been obſerved to ve- 
al" a Autuation In the magnetic needle,” 
Alec diſproof of this elreulation; however, |» furniſhed by 
"e obſervation of Mr, Forſter already mentioned with which, 
ouch neither De. Hulley nor 8, Becearia could be gequalited, 
ley might have thought of It as 4 final proof elther of the truth 
achso of their Hypothoſla. -I the aurora borealis In no other 
Man the eleCtrie Auld performing the above mentioned elreula- 
wn it ought to dart from the horigon towards the s enth In the 
albern hemiſphere, and from the wenlth to the horivon in the 
Wthern one! but Mr. Forſter plainly tells us, that the columns 
—— from the horiyon towards the tenlth as well [1 the (outh-r1 
\\Phere as In the northern {6 that If the aurora borval(s eto be 
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reckoned the flaſhings of electrie matter, its courſe is plainly di- 
rected from both poles towards the equator, and net from one 
pole to the other. | 

Concerning the cauſe of this phenomenon, Mr. Canton has the 
following query: © Is not the aurora borealis the flaſhing of elec- 
trical fire from poſitive towards negative clouds at a great diſtance, 
through the upper part of the atmoſphere where the reſiſtance is 
leaſt?” But to this we muſt reply in the negative; for in this 
caſe it would flaſh in every direction according to the poſition of 
the clouds, as well as from north to ſouth. Beſides this query, he 
conjectures, that when the needle is diſturbed by the aurora borea- 
lis, that phenomenon proceeds from the electricity of the heated 
air; and ſuppoſes the air to have the property of becoming electric 
by heat, like the tourmalin. But neither does this hypotheſis ap- 
pear at all probable ; becauſe, in ſuch a caſe, the aurora borealis 
ought to be moſt frequent in ſummer when the air is moſt 
heated, whereas it is found to be the reverſe. Laſtly, with theſe 
electrical hypotheſes we ſhall contraſt that of Mr. Mairan, who 
imagined this phenomenon to proceed from the atmoſphere of the 
ſun, particles of which were thrown off by its centrifugal force 
acquired by his rotation on his axis; and that theſe particles fall. 
ing upon the atmoſphere of the earth near its equatorial parts, 
were from thence propelled by the diurnal motion of the earth to- 
wards the polar regions, where they formed the aurora borealis, 
This hypotheſis, betides its being a mere ſuppoſition unſupported 
by one ſingle appearance in nature, is liable to the objection already 
mentioned; for in this caſe the light ſhould dart from the equator 
to the poles, and not from the poles to the equator : or if we 
ſhould ſuppoſe this matter to be gradually accumulated at each of 
the poles, we muſt then make other ſuppoſitions equally vague and 
ill founded, concerning its getting back with ſuch furpriſing rapidi- 
ty, in direct oppoſition to the power which once brought it thither. 

The firſt perſon that ſeems to have endeavoured to find any 
ſitive proof for the electrical quality of the aurora borealis, is Br. 
Hamilton of Dublin. He obſerves, that though this phenome- 
non is commonly ſuppoſed to be electrical, yet he had not ſeen 
any ſucceſsful attempt to prove that it is ſo: but the only proof 
he himſelf brings is an experiment of Mr. Hawkſbee, by which 
the electric fluid is ſhewn to put on appearances ſomewhat like 
the aurora borealis, when it paſles through a vacuum. He ob- 
ſerved, that when the air was moſt perfectly exhauſted, the ſtreams 
of electric matter were then quite white z but when a ſmall quan - 
tity of air was let in, the light aſſumed more of a purple colour, 
The flaſhing of this light therefore from the denſe regions of the 
atmoſphere into ſuch as are more rare, and the tranſitions through 
mediums of different denſity, he reckons the cauſe of the aurora 
borealis, and of the different colours it allumes, 

Dr. Hamilton's proof, then, of the electricity of the aurora bo- 
realis, conſiſts entirely in the reſemblance the two lights bear to 
one another; and if to this we add, that, during the time of an 
aurora borealis, the magnetic needle hath been diſturbed, electrie 
fire obtained from the atmoſphere in plenty, and at ſome times 
different kinds of rumbling and hifling ſounds heard, we have the 
= of all the poſitive evidence in favour of the electrle hypo- 
theſis, 

Was the aurora borealis the firſt natural phenomenon the ſolu- 
tion of which had been attempted by electricity, no doubt the 

roofs juſt now adduced would be very Inſufficient; but when it 
« conſidered, that we have indiſputable evidence of the identity of 
the phenomena of thunder and of electricity ; when weallo confi. 
der, that the higher parts of our atmoſphere are continually in a 
ſtrongly electrified ſtatez the analogy becomes (o ſtrong, that we 
can Fares doubt of the aurora borealis ariſing from the ſame 
cauſe, "The only difficulty is, to give a good reaſon why the elec- 
tricity of the atmoſphere thould be — found to direct its 
courſe from the poles towards the equator, and not from the equa- 
tor to the polesz and this we think may be done in the following 
manner. 

1. It is found that all electrle bodles, when conſiderably heated 
become conductors of electricity z thus hot air, hot glaſs, melt 
roſin —_—— &e, are all conductors, till their heat is du. 
ted, and then they again become electrics. See the Syſtem of 
SLRETRICITY, 

a. As the converſe of every true propoſition ought alſy to be true, 
it follows from the above one, that if electrics when heated become 
conductors, then non-eledtrics when ſubjected to violent degrees 
of cold ought to becume electrle. In one inſtance this has been 
verified by experience; water, which is « conductor when warm 
or not violently cooled, is found to become eledtrie when evoled 
to no below © of Fahrenhelt's thermometer, With regard to 
metallle ſubſtances, Indeed, no experiments have as yet been 
made to determine whether thelr conduRting power iy a by 
euld or not, Very probably we — 4 not be able to produce 
ſuch « degree of cold as ſenſibly to leflen thelr condutting power 
but {ll the analogy will hold 3 and, as we are by no means able 
to produce the greateſt degree of cold poſſible, reaſon will always 


ſuggeſt to us, that If a certain 2 of cold changes one condie= 
tor Into an eleQtric, « (uMelent degree of it will alſo change all 
into electrics, 


03a. Vor, 1, 


3. If cold ls ſufflelent to change condufting ſubſtances Inte 
10 electrics, 
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electrles, it muſt allo (nereaſe the electrie power of ſuch ſub- 
ſlanees as are already electricy that Ie to ſay, very cold alt, glaſs, 
rollin, &e, provided they are dry, will be more electric than When 
they are warmer, With regard to alt, which is muſt to our pre- 
ſent purpoſe, this Is rendered extremely probable, by conſidering 
that clear froſty weather de of all others the moſt favourable for 
electric experiments, They may he made Indeed with equal ad- 
vantage almolt in any ſtate of the atmoſphere, provided (uſficlent 
palus is uſed, but In dry hatd froſts they will ſuecced much more 
eaſily than at any other time, | 
"Theſe three axloms being allowed, the eauſe of the aurora bo- 
realis Is eaſily dedueed from them, The alr, all round the globe, 
at a certain height above ſis ſurſace, le found to be exccedingly 
cold 4 and, as (ar as experiments have yet determined, exceedingly 
electrical alſo, The inferior parts of the atmoſphere between the 
tropics, are violently heated during the day-time by the refledtion 
of the ſun's tays from the earth; Buch alr will therefore bea kind 
of conductor, and much more readily part with its electricity to 
the clouds and vapours — in it, than the colder alt towards 
the north and ſouth poles: Heme the prodigious appearances of 
eleAricity in theſe regions, ſhowing itſelf in thunder aud other 
tempells of the moſt terrible kind, Iinmeiiſe quantities of the 
electrle fluid ate thus commutileated to the earth, and the inferior 
warm atioſphere having once exhauſted itſelf, muſt neceſſarily 
be reeruited from the upper and evider regiun. This becomes 
very probable from what the French mathematicians obſerved 
whe on the top of one gf the Andes: They were often involved 
in clouds, Which, — down into the warmer air, appeared 
there 10 be highly electrified, and difeharged themſelves in violent 
tempeſts of thunder and lightning while in the mean time, on the 
top of the mountain they enjoyed a calm and ſerene fy, In the 
temperate and frigid aones, the inferior parts of the atmoſphere 
never being ſu ſtrungly heated, do nat part with their electricity fv 
ealily as in the torrid zone, and conſequently dv not require ſuch 
recruits from the upper regions ; but notwithſtanding the difference 
of heat obſerved in different parts of the earth near the ſur- 
face, it is very probable that at conſiderable heights the degree of 
cold is nearly equal all round it, Were there a like _ in the 
heat ofthe under part, there could never be any conliderable loſs 
of equilibrium in the electricity of the atmoſphere: but as the hot 
air of the torrid zone is perpetually bringing down vaſt quantities 
of electric matter from the cold air that lics directly above it; and 
as the inferior parts of the atmoſphere lying towards the north and 
ſouth poles do not conduct in any great degree; it thence follows, 
that the upper parts of the atmoſphere lying over the torrid zone 
will continually require a ſupply from the northern and ſouthern 
regions. This eaſily ſhows the neceiſity of an electric current in 
the upper parts of the atmoſphere from each pole towards the equa- 
tor: and thus we are alſo furniſhed with a reaſon why the aurora 
borealis appears more frequently in winter than in ſummer; 
namely, becauſe at that time the electric power of the inferior at- 
moſphere is greater on account of the cold than in ſummer; and 
conſequently the abundant electricity of the upper regions muſt go 
almoſt wholly off to the equatorial parts, it being impoſſible for it 
to get down to the earth: hence alſo the aurora borealis appears 
very frequent and bright in the frigid zones, the degree of cold in 
the upper and under regions of the atmoſphere being much more 
nearly equal in theſe parts than in any other. In ſome parts of 
Siberia particularly, this meteor appears conſtantly from October 
to Chriſtmas, and its coruſcations are ſaid to be very terrifying. 
Travellers agree, that here the aurora borealis appears in greateſt 
preſection: and it is to be remarked, that Siberia is the coldeſt 
country on earth, In confirmation of this, it may alſo be ob- 
ſerved, that, from the experiments hitherto made with the elec- 
trical kite, the air appears conſiderably more electrical in winter 
than in ſummer, though the clouds are known to be often moſt 
violently electrified in the ſummer time; a proof, that the elec- 
tricity naturally belonging to the air is in ſummer much more pow- 
erfully drawn off by the clouds than in the winter, owing to the 
exceſs of heat in ſummer, as already obſerved, | 
A conſiderable difficulty, however, ſtill remains, from the u 
right poſition which the ſtreams of the aurora borealis are generally 
obſerved to have; whereas, according to the hypotheſis above 
mentioned, they ought rather to run ditectly from north to ſouth, 
This difficulty occurred to Dr. Halley: but he anſwers it by ſu 
poſing his magnetic efluvia to paſs from one pole to another in 
- arches of great circles, ariſing to a vaſt height above the earth 
and conſequently darting from the — whence they aroſe almoſt 
like the radii of a circle; in which caſe, being ſent off in a direc- 
tion neatly perpendicular to the ſurface of the earth, they muſt ne- 
ceſlatily appear erect to thoſe who ſee them from any -* of the 
(urface, us is demonſtrated by mathematicians. It is alſo reaſou- 
able to think that they will take this direction rather than any 
other, on account of their 1 with leſs reſiſtance in the very 
high regions of the air than in ſuch as are lower, 

Mat the greateſt dificulty {till remains : for we have ſuppoſed 
the equilibrium of the atmoſphere to be broken in the duy-time, 
and reſtored only in the night) whereas, * the immenſe 
veloelty with which the electrle Auid moves, the equilibrium ought 
to ve reſtored in all parts almoſt inſtantaneouſly 4 yet the aurors 
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borealis never appears except In the night, although its b 
is fuch as mult ſometimes make It viſible to l 
[11 = day-time, wo i it realy exit 

n anſwer to this It muſt he oblerved, that t 
of ele6tricit yo a guud eondudto Nough the puſh 
through a conductor It 1s obſerved to take ſome thn, 
_ As our atmoſphere, therefore, unleſs very ele 
vated, de but @ bad conduttor of electricity y Mhough the wi 
brium In It 4e broken, It ean by no means be Inſtantaneuy(] 2 
ſtyred, Add to this, that as It Is the ation of the ſun which bd 15 
the equilibrium, fu the ſame action, extending over half the- lube 
prevents almoſt any attempt to reſtore it till night 3 when ah 
ariſe from various parts of the atmoſphere, gradually extend — 
themſelves with a variety of undulations towards the equator 10 

It now remains to explain only one partieularit y uf the 10 
borealis, namely, that Its ſtreams do not always move with os 
pidity, ſnetimes appearing quite ſtationary For & confider 10 
time, and ſometimes clng cartied in different directions with 
low motion, T's this indeed we can give no other reply, tha, 
that weak electric lights have been ſometimes obſer ved 1 — 
the ſame appearance at the ſurface of the earth; and wivel, in — 
may We * them capable of dolng ſo at great heights — 
it, Where the cotiductors are both fewer in number, and — 
tore perfect, When M. de Romas was making eaper men 
With an electtle kite in Italy, à ey linder of blue light about — 
or five Inches dlametefr Was ber ved ſurrounding the (ting, thi 
was in the Jay=time j but had It been night, he inagined it muß 
have been four of five feet In diameters and as the firing wa 
780 feet long, it Would probable have leemed pyramidal, pOlHth 
Vp Watds _ ans of the — * the 1 | 
mofe femarkable appearance DF. Prieſtley tells us, was obſer 
by My, Hartman, He had been making eledhrical ——. 
for four or five hours together in a very (mall toom and upon 
going cut of it, and returning with a light in his hand, walking 
pretty quick he perceived a {mall flame following him at about 
three feet diſtance, Being alarmed at this appeaſance, he ſtop 
ta examine it, upon which it vaniſhed, 'This laſt inſtance isvery 
remarkable, and ſingular in its kind: from both, however, we 
are ſufficiently warranted to conclude, that {mall rtions of Our 
atmoſphere may by various cauſes be ſo much elefriied as to ſhine 
and likewiſe be moved from one place to another without parting 
with the electricity they have received, for a conſiderable time. 

The corona, or circle, which is often formed near the zenith 
by the aurora borealis, is — accounted for in the ſame manner, 
As this corona is commonly ſtationary for ſome time, we imagine 
it would bea very _ mark whereby to determine the diſtance 
of the meteor itſelf, If an aurora borealis, for inſtance, was ob- 
ſerved by two perſons, one at London, and the other at Edin- 
burgh; by noting the ſtars among which the corona was obſerved 
at each place, its true altitude from the ſurface of the earth could 
_ be determined by trigonometry. 

nder the article ATMOSPHERE it was ſuggeſted, that no good 

proof had been as yet brought for the extreme rarity of the air 
uſually ſuppoſed. to take place at no very great heights above the 
earth. I he brightneſs of the meteor there mentioned at 70 miles 
perpendicular from the ſurface, as alſoits figure, ſeemed to prove 
the air conſiderably denſer at thatdiſtance from the earth. Though 
the height of the aurora borealis has never been determined, we 
can ſcarce imagine it tobe greater than that of this meteor, or in- 
deed ſo great: but although its ſtreams reſemble the pallage of 
electric light through a vacuum, it cannot be from thence inferred, 
that the air is at all in a ſtateſimilar tothe vacuum of an air-pump 
in thoſe places where the aurora borealis is produced ; ſeeing we 
have inſtances of ſimilar appearances being produced in very denſe 
air, The plate of an electrophorus is often ſo highly electrifed 
as to throw out flaſhes from different parts as ſoon as it is lifted up, 
and by proper management it may be always made to emit long 
and broad flaſhes, which ſhall ſcarcely be felt by the finger, inſtead 
of ſmall, denſe, and pungent ſparks; fo that, though long flaſhes 
may be produced in rarefied air, it by nomeans follows that the ſame 
may not alſo be produced in denſer air. As little can we infer any 
thing from the colours; for we obſetve the electric ſpark ſometimes 
white, ſometimes blue, and ſometimes purple, in the very lane 
ſtate of the atmoſphere, and from the (ame ſubſtance. 

The aurora borealis is ſaid to be attended with a peculiar hiſſing 
noiſe in ſome very cold climates; Gmelin ſpeaks of it in the molt 
pointed terms, as frequent and very loud in the north-eaſtern parts 
of Siberiaz and other travellers have related ſimllat facts. Gme- 
lin's account is very remarkable, * Theſe northern lights(ſayshe) 
begin with ſingle oright pillars, riſing in the N. and almoſt at the 
ſame time in the N. E. which gradually increaſing, comprebenda 
large ſpace of the heavens, ruſh about from place to place with in- 
credible velocity, and finally almoſt cover the whole (ky up to the 
zenith, The ſtreams are then ſeen meeting together in the zenith, 
and produce an appearance us if a vaſt tönt was expanded it the 
heavens, glittering with gold, rubles, and ſapphire, A mort 
beautiful ſpectacle cannot be palnted; but whoever ſhould ſee ſuc! 
a northern light for the firſttlime, could not behold it without tet 
ror, For however fine the IIluminatlon may . is attended, 4 


I have learned from the relation of many perſons, 5 
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viſtingy erackings and ruſhing noiſe throughout the al, as If the | eirdued with animal life, According to this deſcription, clocks, 
| auge fre-wor were playing off, To deleribe what they then | Watches, and all machines of that kind, are automata. | 
hear, they make uſe of the expreſſion Speech! chodjat, that le, the Under the article ANDAo10R4, in the order of the alphabet, we 
ting hoſt Je paſſing, The hunters who purſue the white and | obſerved, that the higheſt perfection to which automata could be 
blie foxes In the confines of the ley Joa, are often overtaken in carried was, to [mitate exactly the motions and actions of Livin 
i\olt courſe by theſe northern lights, I heſr dogs are then (6 much | creatures, 7 yof mankind, which are moredifficultly [mitate 
frightened, that they will not move, but Ile obſtinately on the | than thoſe of other animals. Very ſurpriling lmitations, — 
und till the nolſe has paſſed, 1 elvarand ealm weather have been made of other ereatures, 80 long ago as 400 years before 
blow this kind of northern lights, ave heard this account, | Chriſt — 7 of Larentum ie ſald to 1 made a wooden pl- 
vot from one perſon only, but conflemed by the uniform teſtimony | geon that could fly : nor will this appear at all Incredible, when we 
many, who have ſpent por of ſeveral years In theſe very north. | conſider the Aute-player made by M. Vaueguſon, and theeheli-play- 
er regions, and inhabited different countries from the Y eneſo{ to ef, y M. Kempell, Dr. Hook is alſo ſald to have made the — | 
the Leng to that ne doubt of Its truth ean remaln; This ſeems | of flying charivt, capable of upporiing Itſelf In the alr, But NI. 
indeed to be the real birth-place uf the aurora heren, V aucanſon abovementiuned, hath diſtinguiſhed himſelf more eml- 
The c ruſhing nolſe above deſeribed, Dr, Blagden le in- "one. That gentleman, encouraged by the favourable reception 
u 


«lined to attribute to nal] ſtreaims of eledtrie matter running off | of his Aute-player, made a duck, Which was capable of eating, drink- 
is the earth from the maſſes ut geeumulations of eleftrieity by ing, and imitating exactly the volee of a natural one. Nay, what is 
which the northern qty are ſuppoſed to be produced, till more ſurprlling, the food it ſwallowed was evacuated in adigeſts 

We (hall coneludde this article with an account of a paper pre- ed Nate ; nut that It really Was In a ſtate of natural exerement, but 
ended to the Royal Boelet by Mr. Winn In 1554, wherein he | only coiifiderably altered from What it was When (allowed : aud 
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« that the appearance oF an aurora burealis is @ certain Ugn of an | this digeſtivn was performed on the prinelples of folution, not of 
« 100 ale of wind from the ſouth of ſouth-weſt, This he never tritutation, "The wings, viſcera, and bonesz of this artifieig duek, 
ch — ty fall in 23 (nſtances 4 and even thinks, that from the ſplen= | Were Nah formell ſo as very ſtrongly to reſemble thoſe of a livitig ani⸗ 
its dor of the meteof; (Aire judgment may be formed concerning the | Mal, Even iu the actions of eating aud drinking, this reſemblanes 
Wt wiſulng tempeſt, Ik the aurora is Very bright, the gale will come | Wes preſerved j the artificial duck fWallowed With avidity, and 
his of within twenty=fyuur hours, but will be of ne long duration z if | Vallly quick mutions of the head and throat j and likewiſe mud⸗ 


the light is falnt and dull, the ale will be leſs violent, and longer died the water With his bill, exactly like à natural one: 
n Mun s but will alſo laſt longer. His obſervations were J. Le ros, of Ls Chaux de Fonds, in the unty of Neuſeds: 
ig 


ſ wade in the Engliſh channel, where ſuch winds are very danger⸗ tel, hath alto executed fume very curious pieces of mechanitin, 
i : (us; and by attending to the aurorm, he ſays he often got es ly which well deferve ts be ranked with thele already mentioned, 
" aut of if; When others narrowly eſcaped being Wreeked, This e | One was a clock, which was preſented to his Spaniſh majeſty; and 


J 
" exceeding uſeful obſervation for 4 ap us it eannet be ex» | had, among other euriofities, a (heep, which imitated the bleating 


i Jed that the winds ſucceeding theſe meteors ſhould in all places of a natural ene and a dog watching a baſket of fruit : when any 
ng Now from the ſouth-weſt ; though no doubt a careful abſeryation | one attempred to purlaln the frult, the dog gnaſhed his teeth and 
out of what winds ſuceced the aurora borealis, and other meteors, in barked; and if it was actually taken away, he never ceaſed barking 
ped different parts of the world, might contribute in ſome meaſure to | Fill it was reſtored, Belides this, he made à variety of human 
ery ſeſſen the dangers of navigation, figures, which exhidited motions truly furprifing ; but all infe- 
we That the aurora borealis ought to be ſucceeded by winds, may | rior to Mr, Kempell's cheſs-player, which may juſtly be looked 
Our be ealily deduced frum the hypotheſis laſt-mentioned, If this phe- | upon as the greatelt maſter- piece in mechanics that ever appeared, 
ine, namenon is occaſioned by the vaſt quantity of electrie matter con- See ANDROIDES, 

ting veyed to the equatorial parts of the earth, it is certain that the AUTUMN, the third ſeaſon of the year, when the harveſt and 
* tuth cannot receive any great quantity of this matter at one place fruits are gathered in. Autumn is repreſented in painting, by a man 
nith without emitting it at another, The electricity, therefore, which is | at perfect age, clothed like the vernal figure, and gad with a 


conſtantly received at the equator, muſt be emitted nearer the | ſtarry girdle; holding in one hand a pair of ſcales equally poiſed, 
poles, in order to perform its courſe, otherwiſe there could not be | with a globe in each: in the other hand, a bunch of divers fruits 


— aconſtant ſupply of it for the common operations of nature. It is and grapes. His age denotes the perfection of this ſeaſon; and the 
ob- obſerved, that electrified bodies are always ſurrounded by a blaſt of balance, that gn of the zodiac which the ſun enters when our au- 
din. air, which is ſent forth from them in all directions; hence, if the tumn begins. Autumn begins on the day when the ſun's meridian 
rved electric matter find a more ready paſſage through one part of the | diſtance from the zenith, being on the decreaſe, is a mean between 
ould earth than another, a wind will be —. to blow from that quarter. the greateſt and the leaſt; which ia theſe countries is ſuppoſed to 
If therefore one of theſe places happens to be in the Atlantic ocean | happen when the ſun enters Libra. Its end coincides with the 
700d near the coaſt of France, or in the Bay of Biſcay, the electric * winter. 
» Air matter which has been received at the equator during an aurora AUTUMNAL poixr, is that part of the equinox from which 
e the borealis will be diſcharged there ſome time after, and conſequently ) the ſun begins to deſcend towards the ſouth pole. AUuTUMNAL 


a wind will blow from that quarter, which will be from the ſouth- | Signs, in aſtronomy, ate the ſigns Libra, Scorpio, Sagittarius, 
welt tothoſe ſhips which ate in the Engliſh channel. through which the ſun paſſes during the autumn. AUuTUMNAL 

It cannot be imagined, however, that all the matter can be dif. | Equinox, that time when the ſun enters the autumnal point. For 
eharged from one — and therefore, according to the different an account of theſe articles, ſee the Syſtem, Sect. q, and the Plate 
ſituations of thoſe electrical vents, winds may blow in different di- annexed to the Treatiſe on Globes. 


ge of rections; and thus the ſame aurora borealis may produce a ſouth-weſt AWARD, in Law, the judgment of ſome perſon who is neither 
rech wind in the Engliſh channel, and a north-weſt one in Scotland. aſſigned by law, nor appointed by the judge, for ending a matter 
pump AURUM, Gorp. This metal was introduced into medicine | in controverſy; but is choſen by the parties themſelves that are at 
* we by the Arabians, who eſteemed it one of the greateſt cordials and | variance. See ARBITER and ARBITRATION, 
denſe comſorters of the nerves. From them Europe received it without AXILLA, or ALA, in Anatomy, the cavity under the upper part 
rihed any diminution of its character; in foreign pharmacopœias it is ſtill | of the arm, commonly called the Ax Mit. Abſceſles in the axille 
ed up, retained, and even mixed with the ingredients from which ſimple | are uſually dangerous, on account of the many blood-veſſels, lym- 
Jong waters are to be diſtilled. But no one, it is preſumed, at this time, | phatics, nerves, &c. thereabout, which form ſeveral large PLExvs. 
nſtead expects any ſingular virtues from it, ſince it certainly is not alte- By the ancient laws, criminals were to be hanged by the axille, 
laſhes able in the human body. Mr. Geoffroy, though unwilling to re- if they were under the age of puberty, 
-» ſame ject it from the cordial preparations, honeſtly acknowledges that AXILLARY artery, is a ramification of the trunk of the ſubela- 
er ally he has no other reaſon for retaining it than in complaiſance to the vian artery; which paſſing under the arm-pits, changes its name, 
times Arabian ſchools, The chymiſts have endeavoured, by many elabo- | and is called axillary, AXILLARY vein, is one of the ſubclavian 
lame tate proceſſes, to extract what they call a ſulphur or anima of gold: veins, which paſſing under the arm. pits, divides itſelf into ſeveral 
but no method is as yet known of ſeparating the component parts branches; ſuperior, 145 external, internal, &c. which are ſpread 
hiſſing of this metal; all the tinctutes of it, and aurum potabile, which | over the arm. See the Syſtem of Anatomy. Part V. Sect. t. 
e moit have hitherto appeared, are real ſolutions of it in aqua regia, di- AXILLARY nerve, called alſo the auyicular nerve, ariſes from 
n parts luted with ſpirit of wine or other liquors, and prove injurious to | the laſt two cervical pairs runs into the hollow of the axille, be- 
(3me- the body rather than beneficial. A place, however, is now given | hind the head of the os hei, between the muſculus terer major 
ayshe) in ſome of the foreign pharmacoptelas to the aurum fulminansz & miner, & c. The ſecond vertebra of the back is ſometimes allo 
at the and it has of late been recommended as u remedy in ſome convul- called the y vertebra becauſe it is neareſt to the artn-pits, 
hende ive diſeaſes, particularly in the chorea ſancti vitl, For a further | See the Syſtem, Part VI. and Plate XII. 
ith in- Kount of this metal, ſee the ſyſtem of CM VMtsT AV, Part III. AXIOM, AxtoMa, from ah [am worthy, a ſelf-evident truth: 
tothe hap, 2. dect. 9, or u propoſition whole truth every perſon receives at firſt ſight, 
zenith, AUSTRAL1S Piſcit, is a conſtellatlon of the ſouthern hemiſphere, | Thus that the whole ls greater than a part) that a thing cannot 
| in the "t viſible In our fat leude; whoſe ſtars In Ptolemy's catalogue are | be and not be at the ſame time] and that from nothing, hothin 
J more 18) and in the Britannle catalogue, 24. See the Syſtem, Sect, 8, | can arife, ate en. By e called alſo mn, are under 


Wd Plate Vi 3. all common notions of the mind, whoſe evidence le fo clear and 


ge ſuc} „Fig. 
AUTOMATON, (from awr® % and na exciter) u (elf. | forelble, that 4 man cannot deny them without renouneing com» 


gut tet. 


. Wing machine, or one ſo conſtructed, by means of welghts, le- mon ſenſe and natural reaſon, The rule of axiom; is this, 
1 "4, pullies, Ke, as to move for 4 conſiderable time, as though | that whatever propoſition eprellos the Immedlate clear _ 
i par 


AZI 


pariſon of two ideas without the help ofa third, is an axiom. On | 


the other hand, a truth which does not ariſe from an immediate 
compariſon of two ideas, is no axiom, For a copious diſquiſition 
of this ſubject, as appertaining to the art of Logic, or thinking 
and reaſoning juſtly, ſee the Syſtem of Logic, Part It, throughout, 

Axion is alſo an eſtabliſhed principle in ſome art or ſcience,--- 
Thus, it is an axiom in Phy/ics, that nature does nothing in vain; 
that effects are proportional to their cauſes, &c. So it is an axiom 
in Geometry, that things equal to the ſame third, are alſo equal to 
— _— that if to equal things you add equals, the ſums will 

ual, &c, 

AXIS, in geometry, the ſtraight line in a plain figure, about 
which it revolves, 3 — a ſoild. Thus, if a ſe- 
micircle be moved round its diameter at reſt, it will generate a 
22 the axis of which is that diameter. See the Syſtem, Part 


— in aſtronomy, is an imaginary right line —_— to paſs 

through the centre of the earth and the heavenly bodies, about 

2 they perform their diurnal revolutions. See the Syſtem, 
2. 8 

Axis, in mechanics. The axis of the balance is that line about 
which it moves, or rather turns about. 
right line parallel to the horizon, 1 through the centre, 
about which a pendulum vibrates. See Hale 0 

Axis in Peritrochio, one of the ſix mechanical powers, conſiſt- 
ing of a peritrochium or wheel concentric with the baſe of a 

cylinder, and moveable together with it about its axis. See Syſ» 
tem of Mechanics, Sect. 3, and Plate III. Fig. 2. 

Axis, in anatomy, the name of the ſecond vertebra of the neck 
it hath a tooth which goes into the firſt vertebra, and this tooth is 
by ſome called the axis, See the Syſtem, Part [. 8et, 4 Art. k. 

Axis of incidence, in Dioptrics, is a right line drawn through the 
— of 1NCtDENCE, perpendicularly to the refracting ſurface, 
the —_ of Optics, Part III. 
AZIMUTH, in enen. The azimuth of the fun, of a ſtar, 
is an arch of the okt, comprehended between the meridian 


Axis of oſcillation, is a a 


AZ * 


of theplace, and any giyen vertical, in which the ſun or fur i, 


See the Syſtem, Sect. g. Definition 30. 

The azimuth is the tomplement of the eaſtern or weſtern m L 
tude to a quadrant, The azimwth is found trigonometrica|)y 
this proportion; as radius is to the — of the latitude, ſo is ch, 
tangent of the ſun's altitude to the coſine of [the azimuth from the 
ſouth, at the time of the equinox, 

Magnetical AzIMUTH, is an arch of the horizon contained be. 
tween the ſun's azimuth circle and the magnetical meridian, 
it is the apparent diſtance of the ſun from the north or ſouth — 
of the compaſs, Itis found, by obſerving the ſun with an 4 
compaſs, when he is about 10 or 15 degrees high, either in the 
forenoon or afternoon. 

AziMuTH Compaſs, an inſtrument for finding either the 
netical azimuth or amplitude of an heavenly objekt. The lean 
mathematician Dr, Knight, invented ſome time ſince a very accu 
rate and uſeful ſea-compaſs, which is at preſent uſed in the ng, ; 
This inſtrument with the contrivance added by an ingenion 
aſtronomer, anſwers the purpoſes of an azimuth and amplitude 
compaſs. For a copious deſcription of this inſtrument, and ful 
directions for uſing it in finding the variations of the compa, þ 
the ſun's amplitude and azimuth, ſee the Syſtem of Navigation 
Part I. Sect. 1 and 4. For reperſentation of the Inſtrument, lecthe 
Plate annexed, Fig. 2 and 3. 

Az1MUTHs, called alſo vertical circles, are great circles inter. 
— each other in the zenith and nadir, and cutting the horizon 
at right angles in all the points thereof. The Nokon being 
divided into 360%, there are uſually reckond 360 azimuths. The 
azimuth; are repreſented by the rhombs on common ſea charts. On 
the globe theſecircles are repreſented by the quadrant of altitude, 
when ſcrewed in the zenith, On theſe #zimiths is reckoned the 
height of the ſtars, and the ſun when he is not in the meridian; 
that is, the t he w what diſtance theſe are from the non Hon 

AZYGO8, in Anatony, a vein ariſing out of the cvs, other. 
wiſe called Y&NA fine part, becauſe ſingle, whenee its name, For 
a particular account, ſee the Syſtem, Part V. 


BAA 


B The fecand letter of our alphabet, and of moſt others, 
» This obſervation fails In the ancient Iriſh alphabet; where 
B is the firſt, and A the ſeventeenth; and in the Abyſſinian, 
where A le the thirteenth, | 

R is one of thoſe letters which the eaſtern gramwarlans call 
a" * the principal organs employed in its pronunciation 
are the lips. 

B re 6.5 an entire cloſure and preſſure of the lips, and is pro- 
nounced by forcing them open with a ſtrong breath, 

In Mufic b is uled to denote a flat, or the lowering of a ſound 
by a ſemi-tone minor. Thus Ab or» A is the flat of A, or the 
ſemi-tone minor below A. B, b, quadro, a mark that in the ſcale 
of muſical notes, ſignifies the ſound which is a tone above A, and 
a ſemi-tone below C. 

B is allo uſed as a contraction for Bachelor; as B. A. Bachelor 
of Arts, B. LL. and B. D. 

BAAL, the ſame as BRL, or BxLus: an idol of the Chaldeans, 
and Phœnicians, or Canaanites. "The former worſhipped Mars 
under this name, according to Joſephus z who ſpeaking of Thuru 
the ſucceſſor of Ninus, ſays, „ Tothis Mars the Aſſyrians erect 
the firſt ſtatue, and worſhipped him as a god, calling him Baal.“ 
It is probable the Phaenicians worſhipped the ſun under the name 
of Baal: for 8 willing to make ſome amends for the wicked - 
neſs of Manaflah, in worſhipping Baal and all the hoſt of heaven, 
put to death the idelatrons pri that burnt 1 unte Baal, to the 
in and to the moon, and to the planets, and to all the hoft of heaven, 
He likewiſe took away the horſes the kings of Judah had given to the 

ſun, and burnt the chariots of the ſun with fire, 2 Kings, xxill. 5.11, 

Some learned men think that the Baal of the Phœniclans is the 
Katurn of the Greeksz which is probable enough from the con- 
formity there is between the human ſacrifices offered to Saturn, and 
thoſe which the Scripture tells us were offered to Baal. Others 
are of opinion, that Baal was the Pœnician or T yrian Hercules, 
K * of great antiquity in Phœnicia. 

- BAAL-BERITH, the god of the Shechemites. Baal-berith ſigni- 
fies Lord 7 the Covenant. The idolatrous Iſraelites, we are told, 
made Baal-berith their god. Judg: viii. 33- 

BAAL-zEBUB, Beel-zebub, or Belzebub, the idol or $2 of 
the Ekronites, In Scripture he is called the Prince of Devils, 
His name is rendered the rd of Flies, or the Ged. y; which 
ſome think was a mock appellation beſtowed on him by the Jews, 

He had a famous temple and oracle at Ekron, Ahaziah king of 
Iſrael, having fallen from the terraſs of his houſe, into a lower 
room, and being dangerouſly hurt, ſent to conſult this delty,. to 

know if he ſhould be cured of his wounds, The worſhip of this 
falſe god muſt have prevailed in our Saviour's time, ſince the Jews 
accuſed him of driving out devils in the name of Be/zebub their 
prince. Scaliger derives the name of thig deity from Baalim- 
zeba-bim, which ſiguifies the Lord of ſacrited 


B 


| 


BABEL, a elty and tower undertaken to be bullt by the whale 
human race ſoon after the flood, remarkable for the miraculous 
fruſtration of the — by the confullon of languages. As tothe 
ſituation of ancient Babel, moſt authors are of opinion that it was 
exactly in the place where the celebrated city of Haby lun after. 
wards ſtood, That it was in the ſame _— _-_ indiſputs 
ably from Scripture z but that it was exactly in the ſame place is 
what cannot be proved, nor is it a matter of any conſequence, 

Authors have been much divided about the motive by which the 
whole race of mankind were induced to join as one man in ſuch an 
undertaking. Some have imagined that it was out of fear of a 
ſecond deluge z others, that they knew beforehand that they were 
to be diſperſed through all the different countries of the world, and 
built this tower in order to defeat the deſigns of the * becauſe 
having a tower of ſuch vaſt height as they propoſed, thole who 
were at a diſtance could eaſily find their way back again, Had 
either of theſe been their deſigu, however, it is probable they would 
have choſen an eminence rather than a plain for the ſituation of 
their tower, or indeed, that they would have choſen ſome high moun- 
tain ſuch as Ararat for their mark, rather than ahy tower at all; 
for though it is ſaid that they deſigned the top of their tower to 
reach to heaven, we can ſcarce ſuppoſe them to have been ſo ab. 
ſurd, as to imagine this poſſible in the ſenſe we underſtand it; and 
muſt therefore rather take it in the limited ſenſe in which it is of- 
ten uſed by Moſesand his countrymen, where they ſpeak of cities 
walled up to heaven. Others there are, who imagine that the top 
of this tower was not to reach up to heaven, but to be conſecrated 
to the heavens, i. e. to the worſhip of the ſun, moon, and ſtars; 
of the fire, air, &c, und other natural powers as deities; and there. 
fore, that the true Deity- interpoſed in order to prevent a total aud 
irrecoverable defection. 

BABOON, a ſpecies of the Genus Simia, in the Syſtem « 
Mammalia, For deſcription of the Genus and ſeveral Species, ſce 
the Article Sima. For Claſſification, ſee the Syſtem, For te- 
preſentation of this Species, fee Plate I, Genus 2. g's b. 

BABY ROUSSA, a ſpecies of the genus Sus, in the ſyſtem of 
MAMMALIA, For deſcription of the Genus and principal 
Species, ſee the article Sus. For repreſentation of the Baby 
ſee Plate X. Order 6, Genus 35, Species 5. 

BACCHANAl. IA, feaſts = in honour of Bacchus by 
the ancient. The two moſt remarkable were called the gre!” 
and leſſer. The latter, called Lenea, from a word ſignifying ? 
2 Mere held in the open fields about autumn; the greatch 
call iony/ia, from one of the names of Bacchus, were celebri 
ted in the city, about the ſpring- time. Both theſe feaſts Were le. 
com with games, ſpeQacles, and theatrical repreſentations, 
and it was at this time the 
Thoſe who were initiated into the celebration of theſe f 
preſented ſome Silenus ; ethers, Pan; ethers, Satyrs. 
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women met promiſcuouſly, all perfectiy naked, except on] 
for the vine — and cluſters of grapes, which bound their 
heads and hips z here they danced and — tumultuvuſly, and 
with ſtran ſiculations, ſung h to Bacchus, till being 
weary as; y, they tumbled down. See the Article Bac- 
CHUS. 


BACCHUS, in Heathen mythology, the god of wine, with whoſe 
fabulous adventures every ſchool. boy is acquainted, He is repre- 
ſented under a figure of a jolly beardleſs youth, crowned with ivy 
and vine leaves; a ſpear wra with the ſame, in one hand, and 
with grapes, or & Cup, in the other, This perſonage is ſeldom 
—— in modern times, but as a ſenſual encourager of feaſt and 
in a more reſpectable light by the 
ancients, who worſhipped him in different countries under the fol- 
lowing appellations; in Egypt he was called Offris 3 in Myſia, 
Fanaces 3 in India, Dionyſius 3 Liber, throughout the Roman do- 
minions ; Adenens, in Arabia; and Penthens, by the Lucanians. 
Mythologiſts furniſh reaſons for all theſe different names given to 
the ſame god, which may be ſeen in the ſecond volume of Banier's 


r. Burney obſerves, that the dithyrambics which gave birth to 
dramatic repreſentations, are as ancient as the worſhip of Bacchus 
in Greece and there Is little doubt but that the ceremonies of his 
myſteries gave riſe to the pomp and illuſions of the theatre. Many 
4 moſt ſplendid exhibitions upon the for the entertain- 
ment of the people of Athens and Rome, be ng performed upon 

ve occaſion to the ca 


the feſtivals of Bacchus, ing all thoſe that 
were employed in them, whether for ſinging dancing, or reciting, 
roants of Bacchus. 


Pauſanias, in his Attics, ſpeaks of a place at Athens conſecrated 
to Bacchns the finger ; thus named, he ſays, for the ſame reaſon as 
Apollo is called the chief and condurter of the muſes, Whenee it 
ſhould ſeem that Bacchus was regarded by the Athenians not on! 
ws god of wine, but of ſong z and it muſt be owned, that his fol= 
lowers, in their eups, have been much inclined to ſinging ever 
fince, Indeed, we are certain, that in none of the orgies, pro- 
eeflions, triumphs, and feſtivals, inſtituted by the ancients to the 
honour and memory of this prinee of dent vivans, mulie was for- 
wa as may be (til! gathered from anelent ſeulpture, where we 

not only that muſicians, male and female, regaled him with 
the |yre, the flute, and with song but he was accompanied by 
WII and 15 pla 1 timbrels, eymbals, bagpipes and 
horns: theſe Suldas calls his minſtrels and Strabe gives them the 
qpelitinns of Bacebi, Silent, Satyri, Bacebe, Lone, The, Ma- 
wille, Naiader, and Tityri, Theſe repreſentations have 
kniſhd (djeds for th fineſt remains of anelentſeulpturez and 
— 5 eU, of ancient ry are geleriptions o 

the orgies and feſtivals of Bacchus, FEM : 

BACHELOR, or BAreutton, a common term for a man 
not married, or who is yet in a ſtate of cellbacy.—In England, 
there was u tax on bachelors, aſter 25 years of age, 121. 10s, for a 
duke, a common perſon 18. by y Will. III. 1695. In Britain, at 
preſent, they are taxed by an extra duty on their ſervants, Every 
man of the age of 21 years and upwards, never having been mar- 
ried, who ſhall keep one male ſervant or more, ſhall pay 11. $8. for 
each above or in addition to the ordinary duties leviable for ſer- 
vants. Every man of the age of 21 years and upwards, never hav- 
__ married, keeping one female ſervant, ſhall pay 28. 6d. in 

tion to the former 26. 6d. 3 $8. in addition for each, if he has 
two female ſervants; and 108. in addition for each for three or 
more female ſervants, 

Knighti-BACKEtLORs, the moſt ancient, but the loweſt order of 
nights in England known by the name of #night: only, They are 
ſyled bnights bachelors, either (according to ſome) as denotin 
their degree, fue, bar chevalicrrz or, according to others, becauſe 
this title does not deſcend to their poſterity, 

Thecuſtom of the ancient Germans was to give their young men 
i ſhield and a lance in the great council : this was equivalent to the 
ue virilit of the Romans, Before this, they were not permitted 
to dear arms, but were accounted as part of the father's houſehold; 
ier it, as part of the public, Hence ſome derive the uſage of 
tnighting, which has prevailed all over the weſtern world ſince its 

ution by colonies, from thoſe northern heroes. Knights are 

in Latin equiter aurati : aurati, from the gilt ſpurs they 
dare and eqwiter, becauſe they always ſerved on horſeback : for 
t 8 obſervable, that almoſt all nations call their knights by ſome 
Ae derived from an horſe. They are alſo called in our law 
al 


en becauſe they formed a part, or indeed the whole of the roy- 
my, in virtue of their feodal tenures j one condition of which 
deu that every one who held a knight's fee (which in Henry II's 
«ry amounted to 201, per annum) was obliged to be knighted, 
attend the king in his wars, or pay a fine for his non compli- 
wer. The exertion of this prerogative, as an expedient to raiſe 
in the reign of Charles I. gave great offence, though war- 
» by law and the recent example of Queen Elizabeth. At the 
the 6. "Ny it was, together with all other military branches of 
U ere law, aboliſhed: and it now only exiſts ud an honorary 
i though on account of its indiſcriminate attainment, not ver 
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men, burghers, and phyſicians, by the king's lightly touching the 
— who is then kneeling, upon the right ſhoulder, with a 
rawn ſword, and ſaying Riſe Sir, See the article Kn1oar. 

BACHRLOR3, in an univerſity ſenſe, are perſons that have at- 
tained to the baccalaureate, or who have taken the firſt degree in 
the liberal arts and ſciences, 

'The —_ of bachelor was firſt introduced in the i 3th _ 
oy Pope Gregory IX, but it remains ſtill unknown in Italy. At 

xford, before a perſon is entitled to the degree of bachelor of arts, 
he muſt have ſtudied there four years z three years more to become 
maſter of arts; and ſeven more to commence bachelor of divinity. 
At Cambridge to commence bachelor of arts, he muſt have been 
admitted near four years; and above three years more before he 
commence maſter ; and ſeven more ſtil! to become bachelor of di- 
vinity, He may commence bachelor of law after having ſtudied 
it ſix years. Bachelors in the canon law are admitted after two 
years ſtudy in the ſame, and ſuſtaining an act according to the 
forms. A bachelor of phyſic muſt have ſtudied two years in medi- 
cine, after having been tour years maſter of arts in the univerſity, 
and have ſtood an examination; after which he is inveſted with 
the fur, in order to be licenſed, 

Back-bone, For a copious account, ſee the Syſtem of Anato- 
my, Part I. Sec. 3. Art. 1. 

Back af in Navigation, an inſtrument, by the French called 
the agli Nnadrunt : it was invented by Capt. Davis z and is of 
7 uſe in taking the ſun's altitude at ſea, It is called alſo the 

ea Pnadrant, of Davis's Quadrant. For its deſeription and ules, 
ſee the Syſtem of Navigation, Part III. Sect. 1. For repreſenta- 
tion, ſee the Plate annexed, Fig. tt. 

BACON, \Wine's fleſh falted and dried in the ehimney. Wri- 
ters on this branch of eeconomies, give rules for the hanging, the 
lalting, and curing of ren, larding with bacon, Ke. This ap- 
pears to be in general an extremely improper and unwhoteforne 
aliment, eſpecially for people who do not uſe great exereiſe; tor 
thoſe who do, may almoſt eat any thing without injury, Swine's 
fleſh, conſidered as an allment, is none of the beſt : and when hard- 
ened by falt) and dried by ſmoke, it ls rendered more indigeſtible, 
and, I conſequence of that, produetive of obſtructions in a very 
great degree, We may add, that the'fat of d frequently be- 
comes faneſd and acrimonious, and often even excoriates the 
Old hiſtorians and l yen nk of the frvice of the lee 

rians and law-Writers af the ſervice of t4 

a euſtam in the manor of Whichenaere in ata, and prio- 
'y of Dunmore in Eſſex; in the former of which xy by an an- 
elent grant of the lord, a fliteh of bacon, with half a quarter of 
wheat, was to be given to every married couple who could (wear 
that, having been married a year and a day, they would never 
within that time have once exchanged their mate for any other per- 
ſon on earth, however richer, fairer, or the like, But they were to 
bring two of their neighbours to ſwear with them that they be- 
lieved they ſwore the truth. On this the lord of another neigh= 
bouring manor, of Rudlow, was to find a horſe ſaddled, and a ſack 
to carry the bounty in, with drums and trumpets, as far as a day's 
journey out of the manor: all the tenants of the manor being ſum- 
moned to attend, and pay ſervice to the bacon, Ihe bacon of Dun- 
more, firſt erected under Henry III. was on much the ſame foot- 
ing: only the tenor of the oath was, that the parties had never 

once repented, or wiſhed themſelves unmarried again. 

BADGER, the Engliſh name of a ſpecies of the genus Urſus, 
in the Syſtem of Mammalia. For deſcription of the genus and ſe- 
veral ſpecies, fee Luut. For repreſentation of this ſpecies, ſee 
Plate V. Genus 16, Species 2, 

BAG-PIPE, a mulical inſtrument of the wind kind, chiefly 
uſed in Scotland and Ireland. "The peculiarity of the bag-pipe, 
and from which it takes its name, is, that the air which _— it 
is collected into a leathern bag, from whence it is preſſed out by 
the arm into the pipes Theſe pipes conſiſt of a baly and tenor, or 
rather treble; and are different according to the ſpecies of the pipe, 
The baſs part is called the drone, and the tenor or treble part the 
chanter, In all the ſpecies, the baſs never varies from its uniform 
note, and therefore very deſervedly gets the name of drone; and 
the compaſs of the chanter is like wife very limited. There is a 
conſiderable difterence between the Highland and Lowland bag- 
pipe of Scotland z the former being blown with the mouth, and 
— latter with a _ bellows; k, ough = dag gs is not eſ- 
ential, every ſpecies of bag-pipe being capable, by a proper con- 
ſtruction of Age reeds, 2 * either with the mouth 
or bellows. 

The Highland Bag-Pipe. This conſiſts of a chanter and two 
ſhort drones, which found in uniſon the loweſt note of the chanter 
except one, This is exceedingly loud, and almoſt deafening, if 
played in a room; and is therefore moſtly uſed in the fields, for 
marches, &c. It requires a prodigious blaſt toſoundit ſo that thoſe 
unaccuſtomed to it cannot imagine how Highland pipers can con- 
tinue to play for hours together, as they are often known to do. 

For the ſame reaſon, thole who uſe the inſtrument are obliged 
either to ſtand on their feet or walk when they play. "This inſtru- 
ment hath but nine notes ; its ſcale, however, hath not yet been 


Melly 1t is conferred indiſcriminately upon gow 
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reduced to a regular ſtandard by comparing it with that of other 
/ D inſtruments, 
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inſtruments, ſo that we can ſay nothing about its compaſs. Thoſe 
who are beſt acquainted with it, however, affirm that it plays only 
the natural notes, without being capable of variation by flats or 
17 the origin of bag · pipe muſic, ſome are of opinion that it 
is to be derived from the — but Mr. Pennant thinks differ- 
ently, and gives the following reaſons for deriving it from Italy. 
« Neither of theſe inſtruments (the Highland and Lowland 
pipe above deſcribed) were the invention of the Danes, or, as is 
commonly ſuppoſed, of any of the northern nations; for their 
ancient writers prove them to have been animated by the clangor 
tubarum. rr they have had their ſœck- pipe long 
amongſt them, as their old ſongs prove, yet we cannot allow 
them the honour of inventing this melodious inſtrument z but muſt 
aſſert, that they borrowed it from the invaded Caledonlans. We 
muſt ſtill go farther, and deprive even that ancient race of the ere- 
ditz and derive its origin from the mild climate of Italy, perhaps 
Greece, 
ay is now in Rome a moſt — yn — * a — 
ulpture of the higheſt antiquity, of a bag-piper playing on his 
— eraddlly like a — Hi enter, The Greeks had 
their Aozavans or inſtrument, compoſed of a pipe or blown- up ſkin: 
the Romans in all probability borrowed it from them, and intro- 
duced it among their ſwains, who ſill uſe it under the names of 
iv and coru-nmuſe, 
The Bag-pipe appears to have been an inſtrument of great anti- 


uity in Ireland, though it is uncertain whence they derived it. Mr. 


ennant, by means of an antique found at Richborough, in Kent, 
has 2 that the bag-pipe was introduced at a very early 
riod into Britain z whence it is probable, that both Iriſh and 
nes might borrow the inſtrument from the Caledonians with 
whom they had ſuch frequent intercourſe. Ariſtides Quintilianus 
informs us, that it prevailed in the Highlands in very early ages 
and indeed the genius of the people ſeems to render the opinion 
highly probable. "The attachment of thut people to their muſic 
- call pibrachs is almoſt incredible, and on ſome occaſions is ſaid 
to have produced effects little leſs marvellous than thoſe aſcribed 
to the ancient muſie. At the battle of Quebec in 1960, while the 
Britiſh tzoops were retreating in great diforder, the general com- 
plained tò a tield-officer in Fraſer's regiment, of the bad behaviour 
of his corps. * Sir, (ſaid he, with ſome warmth) you did very 
wrong in forbidding the pipers to play this morning, nothing en- 
courares the Highlanders ſo much int * of action. Nay, even 
now they would be of uſe,” Let them blow like the devil, then 
(replies the general), if it will bring back the men.” The pipers 
were then ordered to play a favourite martial air; and the High- 
landers, the moment they heard the muſic, returned and formed 
with alacrity in the rear. In the late war in India, Sir Eyre Coote, 
aware of the attachment of the Highlanders to their favourite in- 
ſtrument, gave them 5ol. to buy a pair of bag-pipes aſter the bat- 
tle of Porto Nuovo, by 
The Lowland pipe was reformed, and the muſic improved, by 
George Mackie, who is ſaid to have attended the college of Skie 
ſeven years. He had before beenthe beſt performer on that inſtru- 
ment in that part of the country where he lived; but, while attend- 
ing the college at Skie, he adapted the graces of the Highland mu- 
fic to the Lowland pipe. Upon his return he was heard with aſto- 


niſhment and admiration ; but unluckily, not being able to commit 


his improvements to writing, and indeed the nature of the inſtru. 
ment icarce admitting of it, the knowledge of this kind of muſic 
hath continued to decay ever ſince, and will probably ſoon wear 
out altogether, What contributes much to this is, that bag-pipers, 
not content with the ninenatural notes which their inſtrument can 
play eaſily, force it to play tunes requiring higher notes, which 
diſorders the whole inſtrument in ſuch a manner, as to produce the 
moſt horrid diſcords; and this practice brings, though undeſerved- 
ly, the inſtrument itſelf into contempt, 

BAIL, BALLI1UM, (from the French bailler, which comes of 
the Greek Fa and lignifies to deliver into hands), is uſed in our 
common law for the freeing or ſetting at libertyof one arreſted or 
impriſoned upon any action, either civil or criminal, on ſurety 
taken for his appearance at a day and place certain. The reaſon 
why it is called bail, is becauſe by this means the party reſtrained 
is delivered into the hands of thoſe that bind themſelves for his 
forthcoming, in order to a ſafe keeping or protection from priſon ; 
- and theend of bail is to ſatisfy the condemnation and coſts, or ren- 
der the defendant to priſon, 

With reſpect to bail in civil caſes, it is to be obſerved, there is 
both common and ſpecial bail. Common bail is in actions of ſmall 
concernment, being called common, becauſe any ſureties in that caſe 
are taken; whereas, in cauſes of greater weight, as actions upon 
bonds, or ſpeciality, &c. where the debt amounts to 101. ſpecial 
bail or ſurety muſt be taken, ſuch as ſubſidy men at leaſt, and they 
according to the value. , 

'The commitment of aperſon being only for ſafe cuſtody, where. 
ever bail will anſwer the ſame intention, it ought to be taken; as 
in moſt of the inferior crimes: but in felonies, and other offences of 
a capital nature, no bail can be a ſecurity equivalent to the actual 
cuſtody of the perſon. For what is there that a man may not be 
induced to forfeit, to ſave his own life? and what ſatisfaction or in- 


. Thames, 1 of his ſuperiors. 


demnity is it to the public, to ſeize the effects of them wh, ha 

bailed a murderer, if the murderer himſelf be ſuffered to * oa 
with impunity ? Upon a _—_ ſimilar to which, the Atheni 

magiſtrates, when they took a ſolemn oath never to keep a en 
in bonds that could give three ſureties of the ſame qualit with 
himſelf, did it with an exception to ſuch as had embezzleq the 
public money, or been guilty of treaſonable practices. 

Bail may be taken either in court, or, in ſome particular caſes 
by the ſheriff or other magiſtrate j but moſt uſually by the juſtices 
of the peace. To refuſe or delay to bail any perſon ballable is 
offence againſt the liberty of the ſubject, in any magiſtrate by — 
common law as well as by the ſtatute Weſtm. . 3 Edw. I. c ; 
and the habeas corpus act, 31 Car. II. c. 2. And, leſt the intentigy 
of the law ſhould be fruſtrated by the juſtices requiring bail to, 

reater amount than the nature of the caſe demands, it is Expreſs) 

eclared by ſtatute 1 W. & M. ſt. 2. c: t. that exceſlive bail ough, 
not to be required; though what bail ſhall be called exceſſive, myſ 
be left to the courts, on conſidering the circumſtances of the cale 
to determine. And on the other hand, if the magiſtrate takes * 
ſufficient bail he is liable to be fined, if the ctiminal doth 
pear. In civil cafes, every defendant is bailable, 

BAIL above, or BAIL to the alien, ſucceeds the return of the 
writ, or the appearance of the perſon bailed, The perſons who put 
in this bail, muſt be at leaſt two in number, and enter into arecog. 
nizance, whereby they do jointly and ſeverally undertake, that if 
the defendant be condemned in the action, he ſhall, pay the coſ 
and condemnation, or render himſelf a priloner, or that they will 
bay for him z which recognizance is tranſmitted to the court in 4 

ip of parchment, called the bail-piece, And if required, the 4% 
muſt juſtify themſelves by ſwearing that they ure houſekeeper, 
and each of them worth double the ſum for which they ure bail 
aſter payment of all their debts, 

BAILIFF, from the French word bayliff; that is, preſettu Pro. 
vinciæ and as the name, ſo the office itlelt was an(werable ty that 
of France prior to the revolution; where there were eight parlia- 
ments, ot high courts, from whence lay no appeal, and within the 
precincts of the ſeveral parts of that kingdom, which belanged to 
each parliament, there were ſeveral provinces to which juſtice was 
adminiſtered by certain oflicers called C. In England thee 
are ſeveral counties in which juſtice hath been adminilſered to the 
inhabitants by the officer who is now called ſheriff, or V1/eount 
(one of which names deſcends from the Saxons, the other from 
the Normans ) and though the ſheriff is not called bailiff, yet it i 
probable that was one of his names alſo; becauſe the county is often 
called baliva, And in the ſtatute of Magna Charta, cap. 28, and 
14 Edw, 3. c. 9. the word bai/if ſeems to comprile as well ſhe- 
riffs as bailiffs of hundreds. As the realm is divided into coun. 
ties, ſo every county is divided into hundreds ; within which in 
ancient times the people had juſtice miniſtered to them by the " 
officers of every hundred, But now the hundred courts, except 
certain franchiſes, are ſwallowed in the county courts; and the 


not ap- 


bailiff's name and office is grown into contempt, they being gere- 
rally officers to ſerve writs, &c. within their liberties. Though in . 
other reſpects the name is ſtill in good eſteem : for the chiet me- 1 
giſtrates in divers towns are called boilif or bailies.; and ſometimes th 
the perſons to whom the king's caſtles are committed are termed | 
bailiffi, as the bailiff of Dover caſtle, &c. th 
Of the ordinary builiffs there ure ſeveral forts, viz. ſherift's bai- - 
liffs, bailiffs of liberties, &c. Sheriff's bailiffs, or ſheriff's officers, « : 
are either bailiffs of hundreds, or ſpecial bailitfs, Builifts of hun- - 
dreds are officers appointed over thoſe reſpective diſtricts by the 7 
ſheriffs, to collect — therein; to ſummon juries: to attend the * 
judges and juſtices at the aſſiſes, and quarter ſeflions; and allo to rn 
execute writs and proceſs in the ſeveral hundreds, But as theſe ate — 
generally plain men, and not thoroughly ſkilful in this latter part — 
of their office, that of ſerving writs, and making arreſts and exe- — 
cutions, it is now uſual to join ſpecial bailiffs with them, who ſhak 
are generally mean perſons employed by the ſh:riffs on account — 


only of their adroitneſs and dexterity in hunting and ſeizing of 
their prey. 

Water-BAILIFF, is an officer anciently eſtabliſhed in all port- 
towns, for the ſearching of ſhips; as appears from 28 Hen. VI. 
cap. 5. There is ſuch an officer ſtill on ioot in the city of London, 
who ſuperviſes and ſearches all fiſh brought thither ; and gathers 
the toll ariſing from the river Thames.---He attends allo on the 
lord-mayor in his expeditions by water, and hath the principal 
care of marſhalling the gueſts at the table,---He alſo arreſts men 
for debt, or other perſonal or criminal matters, on the river 


BAILIWICK, that liberty which is exempted from the ſheriff 
of the county; over which liberty the lord thereof appoints hie 
own bailiff, with a like power within his precinct as an under 
ſheriff exerciſes under the ſheriff of the county : or it lignifies the 
precinct of a bailiff, or the place within which his juriſdiction i 
terminated, 

BAIT), in Fiſhing. Baits make a capital article in angling; 
on the choice whereof much of the ſport depends; different ſes 
ſons and different game having their appropriate baits. For a di- 
tin and intelli 'ble view of the necellary Baits, whether Flies 
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q. which explains the appropriate Baits for every month 
_ — as well — the Fiſh they are intended to catch. 

BAITING, the act of ſmaller or weaker beaſts attacking and 
haraſſing greater and ſtronger. In this ſenſe we hear of the bait- 
ing of bulls or bears by maſtiffs, or bull-dogs with ſhort noſes, 
that they may take the better hold. Utility is urged in juſtification 
of bull-baiting. It is ſaid, by the vulgar, the exerciſe of the animal 
makes its fleſh tender and more digeſtible. In reality, it diſpoſes it 
for putrefaction ſo that, unlefs taken in time, baited fleſh is ſoon loſt. 
But a ſpirit of barbariſm had the greateſt ſhare in ſupporting the 
ſport bulls are kept on purpoſe, and exhibited as ſtanding ſpecta- 
cles for the public entertainment. The poor beaſts have not fair 
play: they are not only tied down to a ſtake, with a collar about 
their necks, and a ſhort rope, which gives them not above four of 
five yards play 3 but they are diſarmed too, and the tips of their 
horns cut off, or covered with leather, to prevent thelr hurting the 
dogs. In this ſport, the chief aim of the dog is to catch the bull by 
the noſe, and hold him down; to which end he will even creep on 
his belly z the bull's aim, on the contrary, is, with equal induſtry, to 
defend his noſe z in order to which, he thruſts it cloſe to the ground, 
where his horns are alſo in readineſs to toſs the dog«.=Bull. 
hating was firlt introduced into England as an amuſement in the 
reign of king John, about 1209. 

Vhales are baited by a kind of fiſh called orie, or 4illerry ten 
or twelve of which will attack a ng at once, and not 
leave him till he is killed, Philoloph. I'ranſ. No. 28. p. 265. 

BAKING, the art of preparing bread, or reducing meals of 
any kind, whether ſimple or compound, into bread, See the arti- 
cle Bu R Ah. 

The various forms of — among us may be reduced into two, 
the one for unleavened, the other for leavened bread, For the firſt, 
the chief is manchet · baking i the proceſs whereof is us follows, 'The 
meal, ground and boulted, iv put intoa trough z and to _ buſhel 
are poured in about three pints of warm ale, with barm and (alt, to 
non it, This is kneaded well together with the hands through the 
brake 4 org for want thereof, with the feet, a cloth ; after 
which, having laid an hour to ſwell, it is moulded into manchets z 
which, ſcorched in the middle, and pricked up at top, to give room 
to riſe, are baked in the oven by a gentle fire,.-.For the ſecond 
lometimes called cheat-bread baking, it in thus: Somo leaven (ſaved 
from a former batch) filled with falt, laid up to four, and at 
leneth diſſolved in water, is ſtrained through a cloth into a hole 
wade in the middle of the heap of meal in the trough then it is 
worked with ſome of the flour into a moderate conſiſtence: this 
is covered up with meal, where it lies all night; and in the morn- 
ing the whole neap is ſtirred up, and mixed with a little warm wa- 
ter, barm, and ſalt, by which it is ſeaſoned, ſoftened, and brought 
to an even leaven: it is then kneaded, moulded, and baked, as 
before. 

Method of raiſing a buſhel of flour, with a tea- lof barm ; 
Tan) 5 of —_— 1 — to * 
« buſhel of flour, and have but one tea - ſpoonful of barm. Put 
your flour into your kneading-trough or trendle; then take about 
three quarters of a pint of warm water, and take the tea-(poonful of 
thick ſteady barm and put it into the water, ſtir it until it is tho- 
rouphly mixed with the water: then make a hole in the middle of 
the four, large enough to contain two gallons of water, pour in 
your ſmall quantity then take a ſtick about two feet long, (which 
you may keep for that purpoſe), and ſtir in ſome of the flour, until it 
1s as thick as you would make batter for a pudding then ſtrew ſome 
o che dry flour over it, and go about your uſual buſineſs for an hour; 
then take about a quart of warm water more, and pour in; for in 
one hour you will find that ſmall quantity raiſed fo, that it will break 
through the dry flour which you ſhook over it ; and when you 
have poured in the quart of warm water, take your ſtick as before, 
and ſtir in ſome more flour, until it is as thick as before; then 
ſhake ſome more dry flour over it, and leave it for two hours more, 
ind then you will find it riſe and break through the dry flour again; 
then you may add three quarts or a gallon of water more, and ſtir 
in the flour, and make it as thick as at firſt, and cover it with dry 
flour again: in about three or four hours more you may mix up 
your dough, and then cover it up warm; — in four or five 
hours more you may put it in the oven, and you will have as light 
bread as though you had put a pint of barm. It does not take above 
a quarter of an hour more time than the uſual way of baking, for 
there is no time loſt but that of adding water three or four times, 

The author of this method aſlures us, that he conſtantly bakes 
this way in the morning about ſix or ſeven o'clock, puts the flour 
ot, and puts this ſmall quantity of barm into the before- mentioned 
quantity of water, in an hour's time ſome more, in two hours 
more a greater quantity, about noon makes up the dough, and 
about (ix in the evening it is put into the oven, and he has always 

bread, never heavy nor bitter. 

When you find, he ſays, your body of flour ſpunged large 
enough, before you put in the reſt of your water, you ſhould, 
vith both your hands, mix that which is ſpunged and the dry 

r all together, and then add the remainder of warm water, 
ad your dough will riſe the better and eaſier, 

Thereaſon he aſſigns why people make heavy bread, is not be- 
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that barm is the ſame to flour as fire is to fuel j that, as a ſpark of 
fire will kindle a large body by only blowing of it up, fo will a 
thimble full of barm, by adding of warm water, raiſe or ſpunge any 
body of flour j for warm water gives freſh life to that which is be- 
fore at work; ſo that the reaſon of making bread heavy is, becauſe 
the body ſpunged is not large enough, but was made up and put 
into the oven before it was ripe. 

In regard to the difference of ſeaſons, he preſcribes, that in the 
ſummer you ſhould put your water blood warm ; and in winter, in 
cold fro y weather, as warm as you can bear your hand in it with- 
out making it ſmart; being ſure you cover up your dough very 
warm in the winter, and your covering of it with dry flour every 
time you add warm water, will keep in the heat; when you have 
added fix or eight quarts of warm water, as before-mentioned, in 
ſuch a gradual way, you will find all that body of flour which is 
mixed with the warm water, by virtue of that one tea-ſpoonful 
of barmꝭ brought into great agitation, waxing or fermenting z for 
it is to the flour what the ſpirit is to the body, it ſoon fills it with 
motion, 

The bater: of London make the nineteenth company. They 
were incorporated about the year 1307, and conſiſt of a maſter, four 
wardens, thirty aſſiſtants, and one hundred and forty-ulne on the 
livery, beſides the commonalty. "The bert of London are under 
the juriſdiction of the lord-mayor and aldermen. A penalty is in- 
flicted on hadert ſelling at a higher price than is ſet by the lord- 
mayor. See 3 Geo, II. cap. 29. and by 22 Geo. II. cap. 46. beterr 
are to ſet their marks on their bread. "The aſſine of bread is regu= 
lated by ſeveral ſtatutes, See 8 Ann. cap, 18, 31 Geo, II. cap. 29. 
3a Geo, II. cap. 18. 3 Geo, III. cap. 6 and 17. 

Ihe manner of bating at Otaheite, and in many iſlands of the 
South Seas, is as follows. They make fire by rubbing the end of 
one picce of dry wood upon the ſide of another, juſt as the earpen- 
ters whet a chiſel ny then dig a pit in the ground about half s 
foot deep, and two or three yards in circumference they pave the 
bottom of it with large pebble ſtones, which they lay very ſmooth 
and even, and then kindle a fire in it with dry leaves, and the huſky 
of the cocon-nut, When the ſtones are properly heated, they take 
out the embers and rake out the aſhes on every tide, then cover the 
{tones with a layer of green cocoa- nut · tree leaves, and wrap up the 
animal that is to be dreſſed in the leaves of the plantain, lf it beg 
ſmall hog or dog, they wrap them up whole: if large, they ſplit 
them, When placed in the pit, they cover it with hut embers, 
and lay upon them bread fruit and yams wrapped up in like manner 
in the leaves of the plaintain. Over theſe they ſpread the remain» 
der of the embers, mixing them among ſome of the hot ſtones, 
with more cocoa-nut-tree leaves, and then cloie up all with 
earth, ſo that the heat is kept in. After a time proportioned to 
what is drefling, the oven is opened, and the meat taken out, ten- 
der, full of gravy, and, as Captain Wallis thought, better in ever 
reſpect than when it was dreſſed any other way. Having no vei- 
ſels in theſe iſlands that could bear the fire, the inhabitants of them 
had no idea of hot water, or its effects, and therefore always 
roaſted or baked their meat in the manner above related. See 
Bankes's . f 

BAL/AENA, or WHALE, a genus of the mammalia claſs, be- 
longing to the order of cete. The characters of this genus are 
theſe: The balana, in place of teeth, has a horny plate on the 
upper jaw, and a double fiſtula or pipe for throwing out water, 
The ſpecies are four, viz. 

he myſtycetus, or common whale, which has many turn. 
ings and windings in its noſtrils, and has no fin on its back. This 
is the largeſt of all animals; it is even at preſent ſometimes found 
in the northern ſeas 90 feet in length; but formerly they were 
taken of a much greater ſize, when the captures were leſs frequent, 
and the fiſh had time to grow. Such is their bulk within the arc- 
tic circle; but in thoſe of the torrid zone, where they are unmo- 
leſted, whales are ſtill ſeen 160 feet _ The head is very much 
diſproportioned to the ſize of the body, being one third the ſize of 
the lh The under lip is much broader than the upper. The 
tongue is compoſed of a ſoft ſpongy fat, capable of yielding five or 
ſix barrels of oil. The gullet is very ſmall for fo vaſt a fiſh, not 
exceeding four inches in width. In the middle of the head are two 
orifices, through which it ſpouts water to a vaſt height, and with 
a great noiſe, eſpecially when diſturbed or wounded. The eyes 
are not larger than thoſe of an ox, and when the etyſtalline humour 
is dried, it does not appear larger than a pea. They are placed 
towards the back of the head, being the molt convenient ſituation 
for enabling them to ſee both before and behind; as alſo to 
ſee over them where their food is principally touud. I hey are 
uarded by eye-lids and eye-laſhes, as in quadrupeds : and they 
Tow to be very ſharp-ſighted. - 
Nor is their ſenſe of hearing in leſs perfection; for they are 
warned at great diſtance of any danger preparing againſt them. It 
would ſeem as if nature ha _ y given them theſe advan- 
tages, as they multiply little, in order to continue their kind. It is 
true, indeed, that the external organ of hearing is not perceptible, 
for this might not only embarraſs them in their natural element; 
but as ſoon as the ſcarf-ſkin after mentioned is removed, a black 
ſpot is diſcovered behind the eye, and under that is the auditory 


"ule they have not barm encugh, but becauſe they do not know | canal, that leads to a regular apparatus for hearing. In ſhort the 
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animal hears the ſmalleſt ſounds at very great diſtances, and at all 
times, except when it is ſpouting water; which is the time the 
fiſhers approach to ſtrike it. tis called whalebone adheres to the 
upper jaw; and is formed of thin parallel laminz, ſome of the 
longeſt four yards in length : of theſe there are commonly 350 on 
each fide, but in very old fiſh more; about 500 of them are of a 
_ fit for uſe, the others being too ſhott. They are ſurrounded 
with long ſtrong hair, not only that they may not hurt the tongue, 
butas trainers toprevent the return of their food when they diſcharge 
the water out oftheir mouths. The real bones of the whale are hard, 
porous, and full of marrow. Two great ſtrong bones ſuſtain the 
upper lip, lying againſt each other in the ſhape of an half moon, 

The tail is broad and ſemilunar ; and when the fiſh, lies on one 
ſide, its blow is tremendous. The tailalone it makes uſe of to advance 
itſelf forward in the water; and it is ſurpriſing to ſee with what 
force and celerity its enormous bulk cuts through the ocean. The 
fins are only made uſe of for turning in the water, and giving a 
direction to the velocity impreſſed b the tail. The female alſo 
makes uſe of them, when purſued, to bear off her young, clapping 
them on her back, and ſupporting them by the fins on each ſide from 
falling. The penis is cight feet in length, incloſed in a ſtrong ſheath. 
The teats in the female are placed in the lower part of the belly. 

In copulation, the female joins with the male, as is aſſerted, more 
humano ; and once in two years feels the acceſſes of deſire. 

The whale goes with young nine or ten months, and is then fatter 

than uſual; particularly when near the time of bringing forth, It is 
ſaid that the embryo, when firſt perceptible, is about 17 inches long, 
and white; but the cub, when excluded, is black, and about 10 feet 
long, ſhe generally produces one young one, and never above two. 
When ſhe ſuckles her young, the throws herſelf on one fide on 
the ſurface of the ſea, and the young one attaches itſelf to the 
teat. 

Nothing can exceed the tenderneſs of the femalefor her offspring; 
ſhe carries it with her wherever ſhe goes, and, when hardeſt pur- 
ſued, keeps it ſupported between her fins. Even when wounded, 
ſhe ſtills claſps her young one; and when ſhe plunges to avoid dan- 

er, takes it to the bottoin; but riſes ſooner than uſual, to give it 

reath again. The young ones continue at the breaſt for a year; 
during which time, they are called, by the ſailors, Sort - headi. They 
are then extremely fat, and yield above 50 barrals of blubber. The 
mother at the ſame time is equally lean and emaciated. At the age 
of two years they are called funts, as they do not thrive much im- 
mediately after quitting the breaſt: they « yield ſcarceabove 20 
or 24 barrels of blubber: from that time forward they are called 
ſeull-fiſh, and their age is wholly unknown. | 

Every ſpecies of whale propagates only with thoſe of its own 
kind, and does not at all mingle with the reſt : however they are 
generally ſeen in ſhoals, of difterent kinds together, and make their 


migrations in large companies from one ocean to another, They - 


are gregarious animals; which implies their want of mutual de- 
fence againſt the invaſions of ſmaller, but more powerful fiſhes, It 
ſeems aſtoniſhing, therefore, how a ſhoal of theſe enormous animals 
hndſubſiſtencetogether, when it would ſcem that the ſupplying even 
one with food, would require greater plenty than the ocean could 
furniſh. To increaſe our wonder, we not only ſee them herdin 

together, but uſually find them fatter than any other animals of what- 
ſoever element. We likewiſe know that they cannot ſwallow large 
fiſhes, as their throat is ſo narrow, that an animal larger than an 
herring could not enter. How then do they ſubſiſt and grow ſo fat? 
A certain ſort of ſmall ſnail, or (as Linnæus ſays) the meduſa, or 
ſea-blubber, is ſufficient for this ſupply. Content with this {imple 
food, it purſues no other animal, leads an inoffenſive life in its ele- 
ment, and is harmleſs in proportion to its ſtrength to do miſchief. 

As the whale is an inoffenſive animal, it is not to be wondered 
that it has many enemies, willing to take advantage of its diſpoſi- 
tion, and inaptitude for combat. I here is a ſmall animal of theſhell- 
fiſh kind, called the whale-louſe, that ſticks to its body, as we ſee 
_ ſhells ſticking to the foul bottom of a ſhip. This 2 itſelf 

ehiefly under the fins ; and whatever efforts the great animal makes, 
it till keeps its hold, and lives upon the fat, which it is provided 
with inſtruments to arrive at. 

The ſword-fiſh, however, is the whale's moſt terrible enemy. 
« At the ſight of this little animal,” fays Anderſon, © the whale 
ſeems agitated in an extraordinary manner; leaping from the water 
as if with affright ; wherever it appears, the whale perceives it at 
a diſtance, and flies from it in the oppoſite direction.“ For the 
manner of taking whales, ſee WALE-FIsHERv. 

BALANCE, or BALLANcR, one of the ſix ſimple powers, in 
Mechanics, uſed principally for determining the equality, or dif- 
ference of weights in heavy bodics, and conſequently their maſſes 
or quantities of matter. : 

The balance is of two kinds, viz. the ancient and modern, The 


ancient ur Roman, called alſo ffatera Romana, or ſteelyard, conſiſts 


of a lever or beam, moveable on a centre, and ſuſpended near one of 
its extremes: on one ſide the centre are applied the bodies of the 
— — and their weight is meaſured by the diviſion marked on 
the beam: on the other ſide is the place where a weight moveable 
along it keeps the balance in equilibrio. The modern balance, 
now ordinarily in uſe, conſiſts in a lever, or beam, ſuſpended ex- 
aRly by the middle; to the extremes whereof are hung ſcales, or 


— 
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baſons. For the Conſtructions and Uſes of theſe Engines, ſee 
Syſtem, Sect. 3. For the repreſentation of the ancient B wy 
ſee Plate II. Fig. 1. For the modern Balance, fee Plate II. Ff, 

BALANCE of the air, is uſed to denote the weight of 
fluid, whereby, according to its known property, it — — 
it is leaſt refitted, till it be equally adjuſted in all parts, See - 
Article ATMOSPHERE, and the Syſtem of AEROLocy, * 

Aſſay BALANCE, is a nice balance uſed in determining the 
weight of minute bodies. Its ſtrufttre is very little different f 
that of the common ſort ; except that it is made of the beſt wy 
and fitted for moving with the ſmalleſt weight. ſel, 

Hydreftatical BALANCE, is an inſtrument for determinin the 
— gravities of bodies. For the conſtruction and uſes, — the 

yſtem of HyDRoSTATICS, Part I. SQ. 2. For the repreſent. 
tion, ſee Plate I. Fig. 7. 

BALANCE, in the Accounts of Merchants, is, when the debtor 
and creditor ſides of any diſtinct account are equal. In ſuch case 
the account is ſaid to be balanced. Balance of a merchant, or tra. 
der's books. This is a branch of the art of accountantſhip, In the 
method of keeping the books of traders, according to that excel. 
lent art of charge and diſcharge by double entry, ſuch books, if 
correctly kept, will always be fit for a general balance, For ſuch is 
the excellency of that method, that the books of themſelves muſt 
neceſſarily balance on the whole, though not in every diſtinct ac. 
count throughout the ledger. For copious deſcription and rules, 
lee = Syſtem * 5 Rp: 

ALANCE of Power, in the Politica originat | 
and is — by, the alliances of alem —— 
circumſtances and intereſt may require. 

BALANCE of trade denotes an equality between the value of 
commodities bought of foreigners, and the value of the native pro- 
ductions tranſported into other nations. 

It is neceſſary that this balance be kept in trading nations: and 
if it cannot be made in commodities, it muſt in ſpecie. Hereby it 
is, that we know whether a nation gains or loſes by foreign trade; 
or any branch thereof: and — whether that nation 
grows richer or poorer, 

There are divers methods of arriving at this knowledge, 1. That 
moſt received is, by taking a ſtrict ſurvey of what proportion the 
value of the commodities exported bears to thoſe imported. If the 
exports exceed the imports, it is concluded that nation is in a gai 
ing way, it being ſuppoſed that theoverplus is imported in bullion 
and ſo increaſes the treaſure of the nation. But this method is very 
uncertain, by reaſon of the difficulty of obtaining a true account 
either of the exports or imports. (1) Cuſtom-houſe books are no 
rule in this caſe ; by reaſon of the running of goods, eſpecially many 
fine commodities of ſmall bulk, but great value: as point, lace, rib. 
bands, filk, jewels, fine linens, &c. alſo wines, brandies, teas, and 
the like. 2) To which add various accidents which affect the 
ſtock either ſent out or brought in ; as loſſes at ſea, markets, bank- 
rupts, ſeizures, &c. (3) Then as to particular trades, there ate 
divers countries to which the manufactures we ſend out are incon- 
ſiderable, yet the goods we import are neceſſary to the carrying on 
our trade in general ; as the trade to Norway, &c. for timber and 
naval ſtores. Alſo the Eaſt India company, whoſe imports much 
exceed their exports; yet is their trade highly advantageous tothe 
nation; as we ſell much of theſe imports to foreigners, and wear 
others, e. gr. callicoes and filks, in lieu of linens and ſilks from 
other countries, which would coſt us dearer. 

2. The ſecond method is, by obſerving the courſe of exchange, 
which, if generally above the intrinſic value or par of the coins of 
foreign countries, ſhews that wenot only loſe by ſuch exchanges, 
but that we loſe by the general courſe of our trade. But this me- 
thod is imperfect; ſince we trade to many countries, with which 
there is no ſettled courſe of exchange. 

3- A third way is, by obſerving the increaſe and diminution of 
our coin and bullion. But this is the leaſt obvious and palpable of 
any; for the money ſeems to vulgar eyes moſt plentiful when there 
is the leaſt occaſion for it; and more ſcarce as the occaſions for 
employing it are more numerous and advantageous; by which means 
we ſeem to have moſt money when we have leaſt trade, Thus, 
e. gr. when the Eaſt India company have a great ſale to make, 
money is generally found to be ſcarce in London ; becauſe the oc- 
caſion engages people to employ quantities which they had pro- 
vided for that purpoſe. So, a high rate of intereſt will make money 
ſeem ſcarce, becauſe every man, as ſoon as he makes up a ſmall 
ſum, employs it in the purchaſe of ſtock. 

4. The fourth method (which is Sir Joſ. Child's) is derived 
from the increaſe or the diminution of our trade and ſhipping in 
general : for if theſe diminiſh, whatever profit particular men may 
make, the nation loſes ; and vice verſa, He lays it down as an in- 
fallible rule, that in all parts of the world wherever trade is great, 
and continues ſo, and grows daily greater, and the — 2 In- 
creaſes for a ſucceſſion of ages, that trade muſt be nationally prof 
table. Even in the caſe of a merchant, who, by driving a great 
trade, ruins himſelf z though he loſe, what a multitude are gain- 
ers by him, as the king and cuſtom-houle officers z beſides ſhip- 
wrights, butchers, brewers, bakers, rope - makers, porters, carmen) 
manufacturers, mariners, &c. 

BALE goods ſignify, among the Engliſh merchants, ſuch gout 
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; cotton; raw (ilk, &.. 
„8 ES. jn anphabiology, 2 genus of fiſhes belonging to 
Ne. ep phibla nantes. he mug remarkable ſpecies is the 
nonoceros, wholer head-fin conſiſis ot but one ray, atid the tajl- 
"are carinated;/, Ii is called the unicorn-filh-by Cateſby ; who 
Ams us; that. the guts of this fich are full of ſmal] ſhells and 
ine lubſtances, which by the ſtrength and hardneſs of its 
w_ t is enabled to grind ver {mall. heſe fiſh, he adds, are 
1 eaten, being accounted Kate They moſtly frequent thoſe 
os among the Bahama iſlands, where the corals are in greateſt 
7411s, in electricity. Mr. Canton's balls are two pieces of 
cork, or pith of elder, nicely turned in a lathe, to the ſize of a 
call pea, and ſuſpended by tine linen threads: intended as elec- 
rome:ecs, and of excellent uſe to diſcover {mall degrees of elettri- 
cy, to obſerve the changes of it from politive to negative, and 
nie verſa; and to eſtimate the force of a ſhock before the diſ- 
charge, ſo that the operator ſhall always be able to tell very nearly 
tefore the diſcharge, by knowing how high he has charged his 
us, what the exploſion will be. Dr. Prieſtley's Hiſt, of Elett. 
1 edit, vo. vol. ii. p. 101. For experiments with the electriſied 
bock · ball electrometer, ſee the Syſlem of ELEKCTRICI Tv, Sect. 3. 


4 

Balls of fire in the air, are meteors ſometimes ſeen paſſing over 
countries, and computed by philoſophers to be otten at leaſt thirty 
miles high. They ſometimes burſt at that height; and though the 
r muſt beexceedingly rare there, yet the exploſion is heard at that 
Alance, and for ſeventy miles round on the ſurface of the earth, 
kc. Docs not this look as if a rare atmoſphere, almoſt a vacuum, 
was no bad conduttor of ſormd ? Dr. Franklin's Works, p. 437+ 
dee the articles METEOR and AURORA BOREALIS. 

Bails, Naturaliſts [peak of a ſort of balls of hair covered over 
vith a ſmooth ſhining coat, or ſhell, found in the ſtomachs of oxen, 
cows, calves, horſes, ſheep, and goats, particularly the chamois, 
ar tupicapra. Bezoars have uſually ſome ſeed for a nucleus. The 
origin and formation of theſe balls are conteſted. See the article 
B:20ak, Bartholin, and after him Dr. Plott, and others, attri- 
due them to the creatures licking themſelves, and ſwallowing the 
lair, which being elaborated in the retriculum, becomes compatted 
together much after the manner that the wool of a hat is by the 
hand of the workman; and lying long in the ſtomach, have a 
thick tough coat, ſuperinduced by the plenty of lime it there 
meets with Plott, I. c. SeR. 21. 1 

Martial BALLS, in pharmacy, are a mixture of filings of iron 
and cream of tartar, formed into a ſolid conſiſtence and form ot a 
bull, which is uſed to ĩimpregnate water or other liquids with iron 
lifolved by the tartareous acid. To make theſe balls, one part of 
flings of iron and two parts powdered cream of tartar are mixed 
well together, and put into an earthen or ifon veſſel, with ſome 
wer. This mixture is to be ſtirred from time to time, till it be- 
comes almoſt dry; and then it is to receive more water, and to be 
lured as before. This treatment is to be continued till it acquires, 
vhen nearly dry, ſornewhat of the conſiſtence and tenacity of ſof- 
ned roſin, Then it is to be rolled up in the form of a ball, which 
1 peeraly kept tied up in a rag; and when intended to be-uſed, 
$19 be infuſed into water, till it gives ſome colour to that liquid. 
Tie infulion of martial balls is tonic, vulnerary, diſcutient, and 
peritive; and is employed both internally and externally... See the 
xucle IRON, and the Allem of CEYMISTRY, Part III. Chap. II. 
Vet. 3. Iron being ſoluble iff all acids, is attacked in this-prepa- 
an by the tartarebus acid which reduces it to a kind of neutral 
ſl not cryllallizable. This ſalt would remain liquid, and would 
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bw a ſoluble martial tattar, called £ar/arred bind ure Mars. 
hich proper proportions of filings of iron — cream of tartar, be uſed. 
ad treated long. enough for au entire and complete chmbination, 
n of taking would be obtained but a liquor or magma, which, could 
le of bot be preſerved in a ſolid form, but, would be continually moilt. 
here Therefore, in the martial ball, there is A. guod deal of, the cream of 
s for anar and filings of iron not combined together, by which its ſoli- 
— diy is preſerved; 0 | | 
us, 


ALLAD, or BALLET, a popular ſong containing the recital 
A ſome action, adventure, or intrigue. The French confine 
Weir ballads to firifter terms, A ballad, n Richelet, 


pro-  « long conſiſling ok three Rrophes,. or ſtanza, of eight verſes 
— *acy, be ides "7 iq Krophe; the whole in thime, _—_ three,” 
ima & four Verſes, wi h a burke repeated at the end of each ſtrophe, 
we well as of the half Arophe. In dhe old Engliſh- verſion of, the 
wi ble, the book of Canticles is intizled the ballet of ballets; which 
ng in = given ſcandal to, ſame, Romiſh writers, as countenancing the 
n may Fon of thoſe who, hold that, book, a ballet of love, or a recital 
an « A the amours between Solomon and his concubine;, as Caltalio 
gre 6 17 lome others haye.cqnceived it. to be; rh 440 
o. . e have ſuggeſted that a .collefion,of batlads, is neceſſary 
— mire in order. to. learn. the temper and incliqations of a 
on Me, which are here krequentſy w b great ſimplicity. 
hip de great Cecil, chie mitiler, 19 Oy Elin dbotk, is ſaid to 
l batlads, on this account. 


de made a mofl ample colleftion. A 


very ingenjoug political writer, Mr. Fletcher of Saltoun, ſays, 
9 . could bu aka the ballads of pry | 4 — 
ene ths religion, of tg) Terk is a. yery curious 
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| colle&tipn of old Engliſh and Scottiſh ballads; publiſhed in 3 vols. 


'8vo. by. Dr. Percy; in which, and in a diſſertatlon prefixed to 


Aikin's Collection of Songs, & c. the curious in this way may fmd 
abundance ot entertainment and information concerning old bal - 
lads, and hallad- makers. See BARD. | 

BALLET, BaLEr, or BALETTo, a kind of dramatic 
repreſenting ſome fabulous aclion or ſubjet, divided into ſeveral 
entries: wherein ſeveral perſons appear, and recite things under 
the name of ſome deity; or other illuſtrious character. Ballet is 
more particularly uſed for a kind of comic dance; conſiſting of a 
ſeries of ſeveral airs of different kinds of movements, which toge- 
ther repreſent ſome ſubjett ot action. They were formerly per- 
formed chiefly by maſks; repreſenting ſylvans, tritons, nymphs, 
ſhepherds, and the like; and conſiſt of three parts, the entry, 
figure, and the retreat. 

F. Meneſtrier has a treatiſe expreſs on ancient and modern bal. 
lets according to the rules of the ſtage; wherein he explains the 
nature of dancing according to Ariſtotle and the ancients. 


aliens, and even denizens, for certain commodities exported by 
them; which they claim by their charter; dated the gth of Sep- 
tember, in the ſixteenth of Charles II. confirmed by the twentieth 
rule of the Book of Rates; and by 2 W. and M. cap. 8. 
BALLOON, a name given to an & roſtatie machine, employed 
tor the purpoſe of aerial navigation. For the conſtruction of ſeveral 
of thele machines, and the principles on which they are ctuated. 
together with the reſult of different aerial voyages, ſee the Syſtem 


loons, with the implements &c. ſee the plate annexed. 

BALLUSTRADE, in architetture, an aſſemblage of one or 
more rows of balluilers, high enough to reſt the elbow on, fixed 
upon a terrace, or the top ot a building, by way of ſecurigy; ſome- 
times allo to make a ſeparation between one part and another, as 
thole, around altars, fonts, &c. See the Syſtem, Part II. Sect. 15. 

BALSAM, properly denotes an oily, reſinous, and odorous 
ſubſtauce, oozing from inciſions in certain plants; of ſovereign 
virtue in the cure of wounds, and divers other diſorders. They 
are liquid, but ſomewhat thick, and flow ſpontaneouſly from cer- 
tain trees. If pure balſam be dropped on a woollen cloth, it _ 
be waſhed off without leaving the leaſt ſtain, but adulterated bal- 
ſam ſticks to the place. Pure balſam coagulates with milk, but 
adulterated bal ſam will not. True balſam dropped into water diſ- 
covers its genuinenels by ſpreading on the ſurface, imparting its 
taſte and ſmell; it is ſo thick; that the groſs parts at the top may 
be taken off with a needle. Theſe are called natural balſams, to 
diſtinguiſh them from compoſitions of the ſame name. 

Ballams are only reſins in their liquid ſtate, which when com- 
bined with any conſiderable proportion of gun, are called gummy. 
reſins. They are ſoluble in vinous ſpirits and: oils, not acted upon 
by water, nor volatile in the heat of boiling water, fuſible in a 
{mail degree of heat, and readily inflammable on the contact of any 
flaming or ignited bady. 'F 

* Ballams by yolks ot eggs are rendered ſoluble in water; more 
elegautly {till by ſugar ; and moſt elegantly, as eſſential oils alſo 
are, by the intervention. of gums and mucilages; the ſolutions thus 
prepared are moſt permanent. Gum 4s the medium employed by 
nature herſelf to unite the reſinous and balſamic wich the watery 
juices of vegetables. Of themſelves they have no ſmelli but they 
often retain, or have. preſerved in them induſtriduſly, a part of 
the. odorous principle, and are nevertheleſs looked upon as pure 
reſins. They derive, both their liquidity and ſmell fromia greater 
or leſs quantity of, eflential oil, which they contain, and which 
bas extratted by diſtillation. | 8 


ſlams may even be conſidered as true eſſential oils, which 


have loſt ſome of their odoriferous principle, and of their fineſt and 
moſt volatile part. When they are deprived of their remaining 
part of volatile ail, their refadug. exattly: reſemble thoſe which re- 
main after the retlification of eſſential oils. Their reſdua are true 
_ from the analyſis of which the ſame principles are obtained, 
as from natural reſins, which are themſelves nothing elſe but bal- 
ſams exhauſted by time, or by the action of the air and of the fun, 
of all their, odoriſerous and volatile. Neumann. Lewis. 
Macquer. © See ſurther on this ſubjett in the Syſtem of CHY- 
MISTRY, Part IV. Chap. 1. Sect. g. 


HBalſamie medicines, are of a nature ſomewhat hot and actid. 


Under this denomination come what we commonly call cephalic, 
netvous, apoplettic, and antiparalytic| medicines, as-alo-ſpirituous 
cordjals, and other ſubſtances of ſimilar natures von 4 yer 
But gf all the medicines belonging to the balſamic claſs, the moſt 
noted and efficacigus are aloes wood, together with: its reſin and 
eſſence; Capers, wah its eſſence, reduced to à liquid 
dalſam; ambergriſe; liquid amber: balm of Gilead; amber; 
benzoin; florax, with its refin; the, ladaniſerous ſhrub, with its 
reſin. the. balſams of. Peru, and Tolu z balſam of Caſour; and 
that called the red American balſam;.ahe:true Peruvian bark ; the 
bitter ceſtus; Indian bark; cinnamon; clavyes; | cardamoms; cu- 


| bebs; mace; nuunegs; ſavory } thyme; rae mother of thyme ; la- 


vender ; our 0rtganum, and that of Crete mar joram our own, and 
Turkiſh — 1 an chamomile: Syrian herb maſtich; baſil ; 


ſoutheruwood; [pikenard : gamel's hay ; bey and myrile leaves ; 
| E 3 E together 
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BALLIAGE, a ſmall duty paid to the city of London, by 


ot AEROSTATION, throughout. For repreſentation of various Bal- - 
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together with the genuine fragrant and unadulterated oils diſtilled | gr 


from them. The compound ballumics are, the apoplectic balſam 
of Crollius; the balſamum celerſe; that of Scherzerus, and the 
liquid balſam of lite; ({pirit of Peruvian ballam , ſpirit of amber 
and mallich; the apoplettic water of Sennertus; the agua Anhal- 
tina ; true eſſence of amber, and volatile vily [pirits, impregnated 
with oil of cinnamon, mace, and cedar, 

Balſams are of great ſervice in medicine and ſurgery, To uſe 
them, they are commonly liquified with {pirit of wine, or oil, and 
ſometimes mixed up with the yolk of an egg. Are to be uſed cau- 
tioully and in moderate doſes by young people, and patients of 
choleric and delicate conſtitutions, as allo in-cales where the body 
abounds with blood and humours, 

Balſamics labour under this defect, that they muſt make a vaſt 
progreſs in molt inſtances, before they can arrive at the intended 
ſcene of action; by which means they not only come ſlow ly, and 
in ſmall quantities, but much altered, and varioutly modihed, by 
the action of the blood veſſels, and the intermixture of its humours. 

In the intentions where balſamics are chiefly given, the ſeat of 
the diſorder is generally in the viſcera; where a medicine can only 
arrive by the common conveyance of the blood; and how long, 
trom its being taken into the ſtomach, mult ſuch a medicine be, 
and how many alterations muſt it undergo in the divers parts of 
the body it paſſes _—_ before it comes to the place deſired? 
Though the lungs are, by their ſituation, ſo near the ſtomach, a 
medicine cannot arrive there, till it has taken its courſe through 
the lacteals, paſſed all the meanders of the myſentery, gone up 
with the chyle into the ſubclavian vein, and there entered the 
blood: and, after all, it has only the chance of coming to the 
part in ſuch a quantity, as, with regard to the whole medicine 
which entered the blood, bears the ſame proportion, as the blood 
in the puhnonary artery bears to all the blood in the other arteries, 

Hence nothing is to be expetted from balſamics, in a ſhort time, 
or a few days: they muſt be repeated, and followed, till the animal 
Juices are ſufficiently charged therewith, to afford a continual ſup- 
ply. Add, that balſamics general! load and clog the — 24 
and hence have often bad effects. This conſideration led the bi- 
ſhop of Cloy ne to prefer tar- water to all other balſamics. | 

BAL SAM, or balm of Gilead, is in the greateſt eſteem, though 
there are ſome who hold that of Peru equal to it in virtue. It is 
drawn by inciſion from a tree of the ſame name growing in Egypt 
and Judea, but chiefly in Arabia Felix, and which is held ſo pre-» 
cious, that it makes part of the ſpecial revenue of the grand ſig- 
nior, without whoſe permiſſion none are allowed to be planted or 
cultivated, See Dr. Lewis's Mater, Medic. p. 432. Its ſmell is 
agreeable, and very briſk ; its taſte bitter, ſharp, and aſtringent ; 
1 8 diſſolves in the mouth, and leaves no lain on woollen 
cloth. 5 
At preſent there are three ways of obtaining it, and according 
to theſe there are three kinds of the balſam. The firſt Kind is that 
obtained from the natural eracks, or wounds made in the bark, as 
by the ancients, which is the belt and molt precious Kind, But 
there is ſo little procured this way, that it — ſupplies the 
ferag\io and the great officers; and hardly a drop of it is ever ſent 
out of the country, The ſecond kind is called by lame the Con. 


- flantinople ballame this allo rarely comes to us, unleſs in (mall 


quantities preſented by the great men of the Porte, and is preparerl 
by builing. They fill large veſſels with the young twigs and 
lvaves of the balſam (hriib j and adding 4 large quantity of water, 
= boil them gently. During the boiling, there ariſes to the 
ſurtace of the liquor an oily and balſamic matter, whieh they ſkim 
volt and preſerve tor uſe, Alter all this fine matter is raiſed, they 
increale the fire, and a large quantity of fumewhat thicker balſam 
riſes more like turpentine; this they ally ſeparate, an preſerve by 
itſelf; and this is principally what is brought into Kurope, 

It is unqueſtionably a very noble detergent and balſamic; is of 
the ſame wie with capivi in gonorthœas, and is excellent in ulcers 
of the kidneys and bladder. It is by ſome eſteemed a cure for con- 
{imptions; and though it does not abſolutely deſerve that title, yet 
with proper management it may do great ſervice in them, Exter- 
nally it has been deſervedly famous for curing wounds of all kinds; 
where the wound is indeed a ſimple ſolution of continuity, and 
there ds no bruiſe with it, the cures with balſams of this kind are 
very ſudden. For internal uſe it may be either given in boluſes, 
ve dropped in ſugar, or finally dilſolved, by means of the yolk of 
an egg, into emulſions, | 

ere is alſo the bulſam of Mecea, which is alſo « dry, white 

um, reſembling white eopperas, eſpecially when ol, It is 

rought from Mecca, by the return of the caravans of pilgrims 

and Mahometan merchants, who travel thither out of — 

tion to the birth-place of their prophet, It has all the virtues of 

the balm of Gilead, or Judes f and de probably the ſame, only 
hardened, and its colour altered, 

BALSAM, Luccatellus's, is compoſed of ofl, two parts, and tur- 
pentine and wax, each one part ; the red ſanders only contributing 
to its colour and (mell, 

BALYAM of Peru is of three kinds; of rather, it l one and the 
ſame balſum, having three ſeveral names, vis, balſam of inciſion, 
which is a white glutinous reſin, oozing at un inciſion in the tree, 
und afterwards thickened and hardened, This iv excellent for | 


B AL 

een wounds, and much reſembles the opobalſamum, exc |; 
in ſmell, which diſtinguiſhes it, Dry balſam, which is din 
from the tips ot branches cut off, to which are faſtened little veel 
to receive the liquor, which at firſt is like milk, but redden, by 
being expoſed to the ſun, Its chief uſe is in the compoſiticy 4 
the lac virginale, which is made much better with this thay with 
[lyrax or benzoin, Laſtly, the balſam of lotion, which is blackiſh 
and is drawn from the bark, roots, and leaves of the tree, mincei 
and boiled together, 'This is uſed in wounds like the white bal 
lam; and, vn account of its excellent ſmell, by the perfumers N 

The virtucs of this ballam as a cordial, pettoral, and dureti 
are very great, It is given with ſucceſs from four to eight dry, 
for a dole, in conſumptions, aſthmas, nephritic complaints 4 
ſtructions of the viſcera, and ſuppreſſions of the menſes. It Ws 
alſo externally all the virtues of the balm of Gilcad, and cone 
dates wounds in the ſame remarkable manner. It is beſt taken 
dropped on ſugar; the yolk of an egg will indeed diſſolve it and 
it may that way be made into an emulſion, but it is more acrid iu 
that form than when taken ſingly. It is often made an ingredlient in 
boluſes and elettaries; and is in ſome of the officinal COmpoliiions 

BaLisam of Capabu, or Copaiba, vulgariy Capivi, comes Im 
Braſil, in earthen bottles. There are two forts, the one bike 
and thin; the other thick; the firſt white, of a reſinous (mc). 
the other a little more on the yellow; both are admirable (4; 
wounds; the Jews uſe this balſam after circumciſion to flop the 
blood. Many of the Americans call all odoriferous reſins, aud 
ſweet - ſcented gums, copal; and the word 10a, or ida, is the name 
tor a tree; by which the etymology of coparba eaſily appears, I 
is a great cleanſer of the urinary paſſages; on which account it 
obtains much in gonorrhceas, and all obltruttions and uicerations 
in thoſe parts. It is efficacious in the fluor albus, and in gleets, It 
is allo reputed a powerful balſamic, and, as ſuch, uſed in many 
diltempers of the breaſt. But its heat and acrimony render it hun. 
ful in inflammatory caſes, phthiſis, diſorders of the kidneys, &c. 

The balſam of copaiba is frequently adulterated with oil of 
{weet almonds, and oil of turpentine; the near reſemblance it 
bears to this laſt, has occaſioned them to be ſometimes confounded, 
They may be diſtinguiſhed by the conſiſtence as well as by colour; 
turpentine being thicker, and of a vitreous caſt, but the balſam 
whiter, and more inclining to a yellow: add, that it is more odo. 
rous, as well as ſharper and bitter to the taſte. Beſide the com. 
mon uſes of this ballam, the art ot the modern chymiſts has found 
a new and very profitable one, that is the debaſing and adulterating 
the dearer ellential oils with it, as the ſmell in its oil is mach 
ſweeter than that of turpentine or deal wood, This ballam yields a 
very large proportion of efſeutial vil, by diſtillation with water, even 
to the _ of five or ſix ounces from a pound; and the chy- 
miſts who know this, adulterate their oils, either by mixing them 
with the oil of copalba, or more artfully, by putting a proper 
. vf this ballum with the ingredients io the fill, and lo 
rawing off the vil of both mixed intimately together, There 
ſeems no ealy way of _— this fraud: the nice uſe ol a liydro- 
ſtatieal balance indeed would do it; and it is worth ublerving 
whether the vils thus advierated will not, on long keeping, cli. 
— the ink of their written label, as the effential ois, adulte. 
rated with the oil of turpentine, are known ty dv, on accvunt of 
the veid vapour which continually exhales from that vil, 

BALSAM / Tolu, is at firlt a liquid refin, which, as it grow 
old, becomes vt the colour and evntiltence of Flanders glue, k 
comes by incifion from ſome trees growing in New Spain, where 
the inhabitants receive it in little Lehle of black wax: in taſle and 
(mell it reſembles balm of Gilead 3 as it grows old, it takes the 
confiſtence of 4 dry balſam, It is an eee balſamic and rello» 
rative f and goud in all decays, eſpecially of the lungs, It ſoftens 
and thickens the blood, and cures catarths, and conghs, (rn 
tickling defluxions, &ce, Its healing virtues extend even to! 
ſeminal parts, where it is guod in old gleets, & c. There is a h. 
a of it in the (hops; but the beſt form of adminiſtering it is 11 
pills, of in « ſulution of ſome (pirituvus menſtruum. It takes its 
denomination from a place called Tolu, ſituated between Calla. 
gena and Nombre de Dios. | 

COMPOUND BALSIAMS are numerous | the difpenſutory writers 
furniſh a great number of forms, as magiſterlul, c alyleat, araly 
tie, nephritle, and polychreſt ballams 4 red, green, Spaniſh, an 
Samaritan balſams; balſums of Areus, of amber, ol pitch, Ke. 
Beſides thefe, chymifts and alchymills (peak of balſams of ant 
mony, of life, &. See fome remarks on the uſe of bal i! 
eure of cunſumptions, Lond. Med, Obferv, Ke. vol, . b. 0% 
by Dr, Futhergill, who is of opinion that all medicines pullel! 
of heating, {timulating qualities, are In general improper ln {| 
treatment of this diſorder, | 

RIAN of /v/pAur, in a Colution of the flowers of Culphur 
ſome vil it is made by bolling the two together over 0 (ot fire 1 
er of an hour, or till the ſulphur be tali) [ncorporated ! 
the ofl into n red balſam, which enters intu their e 
Thus It it be mutle with the eſſential oll of turpentine, it 14 e 
terebinthinated hal ſum of fulpbury if made with the eſſential vil 1 
annifeed, it is called the ballen of ſulphur with oll of aunlſer | 
theſe are the two moſt in uſe, When it is made with the oil © 
nuts, it ls called Rulland's balſam of ſulphur. 1! is eum 0 
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for external and internal caſes as deg «nd mollifying 
in caſes of wounds, ſanious ulcers, fiſtulas, &c, und curative even 
of ulcers of the lungs. i 

BALSAMICS. Bal/amica is a Latin word, which fignifies mi. 

eating. The term balſamic is d very lax one; it includes me. 
deines of very different qualities, as emollients, detergents, reſt. 
wives, Ke. but in medicines of all theſe kinds there feems to be 
this requiſite in them, viz, that they be ſoft, yielding, and adheſive, 
alſo that by their ſmallnels they have a realy diſpoſition to motion, 
Medicines of this tribe are generally required for complaints whoſe 
ſeat is in the viſcera; and as they cannot be conveyed there bat 
by the common road-of the circulation, it follows, that no great 
effetts can be expected from them by their long continuation, 
Hoffman calls by the name of balſamics thoſe medicines which are 
hot and acrid, atſo the natural balſams, gums, &c. by which the 
vital heat is increaſed, | 

BAMBOE, in botany, the Engliſh name of the ſpecies of the 
Arundo. The Indian bamboe is the largeſt kind of cane that is 
known, It is of an extraordinary height and bignels, when it bears 
no bloſſom : each cane is often, toward the bottom, of the ſize of 
6 man's thigh, decreaſing gradually to the top, where it bears a 
bloſſom or flower like our reeds in their proper ſeaſon. The bam- 
doe grows in all maritime countries in the Eaſt-Indies. With 
theſe canes of bamboe the Indians build their houſes, and make all 
forts of furniture in a very ingenious manner. The wood of cheſe 
canes is ſo hard and ftrong, that they ſerve very well to make piles 
for ſupporting their little houſes built over rivers, which have a 

tle courfe. They alſo make with this wood all forts of utenfils 
for their kitchens and tables. They ſerve to make the ticks, or 
poles, with which the ſlaves carry thoſe fort of litters called palan- 
vins, which are ſo common in all the Eaſt. They likewiſe make 
of them a kind of pazls, in which the water keeps extremely cool. 
The ſmall ſhoots of them ſerve to make walking canes. Adecoc- 
tion is made of the leaves, of uſe for diſperſing coagulated blo d; 
and of the pithy part in the middle they alſo make a medicine 
againſt the ſtranguary. ; 

BANANA, a ſpecies of the muſa, or plantain- roc, of the com- 
man kind; which the Portugueſe call pacoctrea, and we particu- 
larly, the banana-tree, The fruit of this tree is {al to be nouriſh- 
ing, to excite urine, and to be a provocative to venety, The 
F# Poyart deſcribes two trees under the name of banauas, which 
he met with in Africa. The one, which is rather a plant than a 
tree, riſes to the height of between twelve and fifteen feet, on a 
ſlalk or trunk of cight of teu inches in diameter. The fruit ſhoots 
forth from the trunk in a eluſter, containing between one and two 
hundred bananas, each an inch thick, and eight or ten inches in 
length, As ſoon as one cluſter is produced the plunt dies, and (e- 
veral new plants ſpring up in the room of the old one. The trunk 
ol the tree is N ſeveral Iprigs, of the rd of which 
the negrues make cords, The leaves of this plant are (ſeven or 
ug feet long, and twenty inches broad ; us ſtrong as parchment, 
Wd are wed for umbrellas, aud other purpoſes, The other tree 
s the Ag. banana, of fig-tree of Adam, and differs fun the former 
Wly in the nature and qualities of its Fruit, Ihe produce of the 
wrmer is Kind of bread, which is dry and mealy ; that of the lat- 
kr adelieions Fruit, which is (oft and moiſt, Hillvire de Loango, 
de. vol, l. 1776. Paris, 

BANDAGK, in furgery, the application of a band, fwath, rol- 
kf, or fillet; to @ part of the body 1 or the aft of rolling or tying a 
With, or band, round the part affected, and the parts adfacent, 
wil tomprelles, plaſters, and the Re. Of bandages there are two | 
wi! one fort are remedies uf themſelves ; the vther, being in. 

nge only to keep the medicaments on the part, are called more 


pi of the apparatus In drefſing and binding up of wonnds, They 
me not only of greater ſervice than compreſſes and plaſters, in fe- 
wring the other dreflings, but are allo of excellent uſe in reftrain- 
Ing dangerous h&@morfliages, and in joining frattured of diflocated 
We, Almoſt alt bandages, uſed in dre ing of wounds, ulcers, 
 Irattured or difloented bones, ſhould be marle of clean linen. 
"th, ſoltened by wearing. but ſtrong. They are to be made of 
per length and breadth for the veeaſion 3 and, that they = 
long, examine the courſe of the threads, arid tear the cloth 
Mts, Darns, feams, and large hems in the cloth, ure, as 
— 4 poſſible, tu be avoided, that no inconvenience me be 
** on by the roughnels and irregularity of the roller. There 
x (Merent forty of bandages, for different uſes, Some are com- 
*j others are proper, Theſe laſt ure only to be applied to 
1 party) the others may be applied to auy. 

\ ANGUE, ſpecies of opiute; In great uſe throughout the eaff 
' drowning carevand infpiring joy. This by the Poi fans (4 called 
0 by the Arabs, ral, corruptly Meral. and offarth; by tho 
— bengitie, and Vulgar ly eallerl ard, "y the European na» 
. hs, bang ue, of unge, It i the ſeuf gf u kind of wild hemp, 
1 in the countries of the Levant: it differs little, eher us 
_ ſeed, Fort our hemp, except in five, Samo have miltaken 
4 A cles of at. There are divers manners of preparing 
* erent eountries, Olcarius deferibes the method ulvd in 
n. Mr, Sale tele ue, that among the Arabs, the leuf is made 


| 


capital 10 4,409,443). and they then ad 


Ottoman Porte, in u letter to Wedeſius. According to this au- 
thor, bangue is made of the leaves of wild hemp, dried in the ſhade, 
then ground io powder; put into a pot wherein butter has been 

; et in ah oven till it begin to torrify; then taken out, and 
pulverized again; thus to be uled occaſionally, as much at atinie 
as will lie on the point of a Knife, Sueh is the Turkiſh bangue, 
The effetts of this drug are, to confound the underſtanding, ſet 
the imagination loole, induce a kind of folly, and forgetfulneſs, 
wherein all cares are left, and joy and gaiety take place thereof, 
Bangue, in reality, is a ſuecedaneum to wine, and obtains in thoſe 
countries where Mahometaniſm is eſtabliſhed; which prohibiting 
the uſe of that liquor abſolutely, the poor muſlelmans are forced to 
have recourſe to ſuccedanea, to rouſe their ſpirits, The principal 
are opium and this bangue. As to the opinion among Europeans, 
that the Turks j repare themſelves for battle by a dole of bangue, 
which rouſes their courage, and drives them, with eagerneſs, to 
certain death, Dr. Maurocordato aſſures us, that it is a popular 
error: the Turks think they are then going a{ſuredly to receive 
the crown of martyrdom ; and would not, For any conſideration, 
lole the merit of it, which they would do, by eating the bangue, 
as being held unlawtul by their apoſtie, among other things which 
INtoOXxICAate. 

BANISHMENT, Ex1LF, among us, is of two kinds: the one 
voluntary, and upon oath ; the other by compulſion, for ſome of. 
tence or crime. The former, properly called abjuration, is now 
cealed; the latter is chietly enjoined by judgment ol parliament. 
Yet outlawing and tran{puitation may alſo be conſidered as a ſpe- 
cies of exile. By Magna Charta, none ſhall be outlawed or ba 
niſhed his country, but by lawful judgment of his peers, or ac- 
cording to the aw of the land, 9. Hen. III. cap. 29. And by the 
common law no perſon ſhall be baniſhed but by authority of par- 
liament; or in cale of abjuration for felony, &c. But this is 
taken away by ſtatute g. Init. 115. Stat. 21. Jac. I. cap. 28. 

BANK, in commerce, a common repoſitory, where many per- 
ſons agree to keep their money, to be > 1008 ready at their call ot 
direction : or, certain ſocieties or communities, who take the charge 
ot other people's money, either to improve it, or to keep it ſecure, 
The firſt inſtitution of banks was in Italy, where the Lombard 
Jews kept benches in the market-places for the exchange of mone 
at bills; and banco being the Italian name of bench, banks too 
their title from this word. 

Banks are of two principal kinds, via. Company Banks and 
Banks of Depoſit, 

1. Company Banks are either public, conſiſting of a company 
of monied men, who being duly eſtabliſhed, and incorporated by 
the laws of their country, agree to depoſit a conſiderable fund, or 
joint ſtock, to be — for the uſe of the ſociety, as lending 
money upon good ſecurity, buying and ſelling bullion, diſeounting 
bills of exchange, &. or private, I. e. (et up'b private perfons, 
or partnerſhips, who deal in the ſame way as t 4 upon thelt 
own ſingle Nock and eredit, 

The greateſt bank of circulation in Europe is tle Bank of E 
land, he company was incorporated by parliament in the fi 
and Hxth years of King William and Queen Mary, by the name of 
The Governors and Company of the Bank of England; in confi 
derativn of the loan of 1,900,000], granted ty the government | 
for which the ſubleribers received almoſt 8 per cent, By this 
charter, the company ure not o borrow under thelr common ſeul, 
unleſs by att ot purliament they are not to trade, or ſuſſer any 
— in truſt for them to trade, in any goods or merehandize 1 

ut they may deal in bits of exchange, in buying or felling bul. 
lion, aud foreign gold and filver evin, &e, 
By au att ut parliament paſſed in the 8th and geh years of Wil. 


prieviarly eontentive bundages, Bandages are u very neceſſary | liam III. they were enpowered to enlarge their capital ſtuck to 


G. 0% tl, 16% It Was then alfo enafted;, that bank flock 
ſhould be & perſonal and not a real eſtate j that no contract eſther 
in word or r for buying or lelling bank- Roel, ſhould be 
in law, unle(s regiſtered in the bouks of the bank within ſeven 
aus, and the ſtock transferred in fourteen days 3 and that It ſhall 
be felony, without benefit of clergy, to counterfeit the common 
ſeal of the bank, or any ſealed bank-bill, or any bunk-note, or to 
alter or eraſe ſuch bills of notes, By another act paſſed in the pth 
of Queen Anne, the company were * ＋r to augment their 
ancedl 400,000], more i 
the | aa and itt 1714, they advanced another wan of 
1,400,000), 

1 the third year of the relgn of King George I. the intereſt in 
their capital lock was reduced to g per cht. when the bank agreed 
to deliver up as many exchequer bills as amounted to g66,0001, 
and 16 necept an uur of 106,600), aid it was declared lawful 
for the bank to call from their menibers, In proportion to thelr in- 
terefly in the capi Mek, fuch Tims of money n in 4 general 
churt ſhould be found neceffury, Tf wy member ſhould negle& 
tn puy his (hare of the murnies lo ene Tor, at the time afipremed 
by nothee in the London Gazette, wh fixed upon th Royal Ex. 
change, it ſhould be lawfal for the bunk; not only to flop the dvi. 
dend of ſuch member, and to appily it fownrds payment of the mo- 
wy in queſtion, but ufſe to floß the tranafers of the ſhard of ſuch 
delaiilier, and to charge him within Hfereſt of 5 per cem. per un- 


o pills, or conſerves, But the moft difltintt. accontit is that 


nnn, for the money fo untitted teh he paid: md Ihe! priveipal 


en by Alexander Maurocurdaio, counſellor and phy lic lan of the 


and intereſt ſhould be three months unpatd, the bank ſhould then 
have 
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have power to ſell fo much of the Rock belonging to the defaulter 
as would ſatisfy the lame. After this, the bank Nen the in- 
tereſt of the 8,000,000), lent to the government from 3 tg 4 per 
cent. and purchaſed ſeveral other annuities, which were afterwards 
redeemed by the government, and the national debt due to the 
bank reduced to 1,600,000. But in 1748, the company engaged 
to ſupply the government with 1,600,000). at g per cent. which 
is now called g per cent. annuities; ſo that the government was 
now indebted to the company g, 200, oool. the one-half carrying 4, 


and the other g per cent. 
} agreed that the ſum of 986,800], 


In the year 1746, the compan | 
due to them in the exchequer-bills unſatisfied, on the duties for li- 


cences to ſell ſpirituous 1 by retail, ſhould be cancelled, and 
in lieu thereof to accept of an annuity of 9.44 al. the intereſt of 
that ſum at 4 per cent, The company alſo agreed to advance the 
further ſum of 1,000,000]. into the exchequer, upon the credit of 
the duties ariſing by the malt and land tax at 4 per cent. for ex- 
chequer bills to be iſſued for that purpole ; in conſideration of 
Which, the company were enabled to augment their capital with 
986,800). ;- the intereſt of which, as well as that of the other an- 
nuities, was reduced to g4 per cent. till the 25th of December 
1757, and from that time to carry only g per cent. 

And in order to enable them to circulate the ſaid exchequer bills, 
they ellabliſhed what is now called bank circulation. Ihe nature 
of which may be underſtood from what follows. The company 
of the bank arc obliged to keep caſh ſufficient, not only to anſwer 
the common, but allo any extraordinary demand that may be made 
upon them; and whatever money they have by them, over and 
above the ſum ſuppoſed neceſſary tor the purpoſes, they employ in 
what may be called the trade of the company; that is to lay, in 
diſcounting bills of exchange, in buying gold and ſilver, and in 
government ſecurities, &c. But when the bank entered into the 
abovementioned contratt, as they did not keep unemployed a lar- 
ger ſum of money than what they deemed necellary to aniwer their 
ordinary and extraordinary demands, they could not conveniently 
take out of their current caſh ſo great a ſum as a million, with 
which they were obliged to furniſh the government, without either 
leſſening that ſum they employed in diſcounting, buying gold and 
ſilver, &c. (which would have been very diſadvantageous to them) 
or inventing ſome method that ſhould an{wei all the purpoſes of 
keeping the million in caſh, The method which they choſe, and 

- which tully anſwers their end, was as follows: 

They opened a ſubſcription, which they renew annually, for a 
million ol money; wherein the ſubſcribes adyance 10 per cent. 
and enter into a contratt to pay the remainder, or any part thereof, 
whenever the bank ſhall call upon them, under penalty of forteit- 
ing the 10 per cent. ſo advanced; in conſideration of which, the 
bank pays the, ſubſcribers 4 per cent. intereſt for the money paid 
in, and 4 per cent. for the whole ſum they agree to furniſh; and 
in caſe a call hall be made upon them for the whole, or any part 

thereof, the bank further agrees to pay them at the rate of gj per 
cent, per annum ſor ſuch ſum until they repay it, which they are 
under an obligation to do at the end of the year. By this means 
the bank obtains all the purpoſes ot: keeping a million of money by 
them; and though: the ſubſcribers, if no call is made upon them 
(which is in general the cale) receive 64 per cent. tor — 
they advance, yet the company gains the ſum of 23,z00l. per an- 
num by the contract; as will appear by the following account: 
| The bank receives from the government for the ad- | 

vance of a million 


| e 2t „„ „ % go, doo 
The bank pays the ſubſcribers who advance 100, 001. 
and engage to pay (when called for) goo, oool. more. 6,500 
The clear gaingo the bank therefore is 2 , 500 
This is the ſtate of the caſe, provided the company ſhould make 
no call. on the ſubſcribers, Which they will be very unwilling to 
do, becauſę it Would not only leſſen thei profit, but affett the 
public credit in general. pat ot wait 2 n an, 
Bank-ſtock! may not improperly be called a trading ſtock, ſince 
with this they deal verynlargely in foreign gold aud ſilver, in diſ- 
counting biſſs of exchange, & c, Beſides x hich, they are allowed 
by the government very. ganſiderable ſums annually for the ma- 
nagement of the annuities paid at their office. All which advan- 
tages render a ſhare in zhe, lock very valuable; though it is not 
equal in velug do the Ealt-lngig ſtock. The company make di- 
vigends of the prohts. Ralf. eln, of which notice is publicly 
given; when thoſe who have occa on for cheir money may readily 
receive i; bt. private perſom, if they judge convenient, are per- 
mitted. to,cantinue, their fypds, and io have their intereſt added to 


the principal. h91quuamg es elif 1% 4. , 00 
This company as under the digection ↄf, a governor, deputyrgo- 
vernor, and 24, directors, who,are annually elekted by the general 
qourt, in the ſame panner;es the, Eaſt- India Company. Thirteen, , 
or more;\compole. a court of, directais for managing the aſſairs oi 
the company. The officers o this, compas) are very numerous. 
The ſtahility, of th bank of Epgland is equal to that of the Britiſh 
government. All that it has advanced to the public muſt be loſt, 
before, ts creduors can ſuſlain,apy loſs. \,No ather banking com- 
pany? in, England: can be; eſtabliſhed by at of parliament, or can 
conſiſt of moreahan {ix members. It acts, not only as an ordinary 
bank, but (as we have already (ſeen) as à great engine of ſtate; re- 
. ' a * * AS on tf a 
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money, generally advance it to them in their on promiſſory uc 
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ceiving and paying4lic greater. part of the annuities which ae f, 
to the crediwry ot gbe public;  cireulating exchequer bills N 
advancing to government the annual amount of the land and . 
taxes, which are frequently ops 2 up till ſome years thereak 
It likewiſe has, upon ſeveral diflerent vecaſions, [upported the 7 
dit of the principal houſes, not only in England, but ol — 
and Holland, Upon one occaſion it is ſald to have advanced 
this purpole, in one week, above 1,600,000], a great part of 1 
bullion. 1 2 
In Scotland there are two public banks, both at Fink 
The one, called The Bank of Scotland, was eſtablifhed by ati of 
parliament in 269g; the other, called The Royal Bank, by 1 
charter in 1727. "7" 
Within thele go years there have alſo been erected 
ing companies in almoult every conſiderable town, and even 
ſome villages. Hence the buſineſs of the country is almoft — 
tirely carried on by paper - currency, i. e. by the notes of thole 40 


private bank, 


ferent banking companies, with which purchaſes and parne 
of all kinds — is Ss made. 8 ſeldom — 5 - 
cept in the change of a twenty-ſhillings bank-note, and gold dj « 
ſeldomer. But though the condutt of all thoſe diſſerent conn, 1 
nies has not been upexceptionable, and has accordingly required - 
an att of parliament to regulate it; the countty, notwithllandir 1 
has evidently derived great benefit from their trade. It has — a 
aſſerted, that the trade of the city ol Glaſgow doubled in about 1; n 
years after the firſt erection of the banks there, and that the ade fo 
of Scotland has more than quadrupled ſince the firſt ereftion af wi 
the two public banks at Edinburgh. Whether the trade, either of U 
Scotland in general, or of the city of Glaſgow in particular, has y 
really wcreaſed in ſo great a proportion, during ſo thort a period 10 
we do not pretend to know. If either of them has increaſed in for 
this proportion, it ſeems to be an effett too great to be accounted det 
for by the ſole operation of this cauſe. 'I'hat the trade and induſtry | 
of Scotland, however, have increaſed very conſiderably during the 
this period, and that the banks have contributed a good deal ty mu 
this increaſe, cannot be doubted. 2 pul 
It is chiefly by diſcounting, bills of exchange, that is, by ad. dut 
n upon them before they are due, that the great tiot 
part of banks and bankers iſſue their promiſſory notes. They de. vn 
duct N upon whatever ſum they advance, the legal iutcrel upc 
till the bill ſhall. become due. The payment of the bill, when i par 
becomes due, replaces to the bank the value of what had beenad- 103 
vanced, together, with a clear profit of the intereſt, The banker, gre 
who advances to the merchant whoſe bill he diſcounts, nut gold den 
and ſilver, but his own promiſſory notes, has the advantage of con 
being able to diſcount to the greater amount, by the whole value of 100 
his promiſſory notes, which he finds by experience are commonly thei 
in circulation. ,, He is thereby enabled to make his clear gain vt ner; 
intereſt on ſo much a larger ſum, | tage 
The commerce of Scotland, which at preſent is not very great, it w 
was ſtill more inconſiderable when the two firſt banking compaucs 2 
were eſtabliſhed ; and thoſe companies would have had but little ace 
trade, had they confined their buſineſs to the diſcounting of bills whi 
of exchange. They invented, therefore, another method of iſſuing plan 
their promiſſory notes, by granting what they called caſh accounts; T 
that is, by giving credit zo the extent of a certain ſum (2000). almc 
or goool, for — 5 to any individual who could procure be a 
two perſons ol undoubtgd credit and good landed eflate to be- dard 
come ſurety for him, that whatever money ſhould be advanced i eltat 
him within the ſum for which the credit had been given, {houldbe Gen 
1epaid upon demand, together with the legal intereſt. Credits ol but 1 
this kind are commonly granted to banks and bankers in all tuc neig] 
| different parts, of the world. But the eaſy; terms on which tic terec 
| Scots banking companies accept of repayment ate peculiar to iben. alwa 
and have perhaps been the prancipal cauſe, both of the great trade are p 
ol theſe companies, and of, the benefit which the cougtry has it Sin 
ceived from it. r nd i very 
Whoever has a credit of this kind with one of thoſe, companis lates 
and borrows 1000). upon it for example, may nepay this lun to ret 
piece- meal, by gol. and gol. at a time, the company dilcounting chan 
proportionable part of the intereſt of the great ſym, from the day when 
i which each of thoſe ſmall ſums is , in till the whole be in enadt 
'this manner repaid. All merchants, therefore, and almoſt all ef paid, 


ts wil 


of buſineſs, find it convenient to keep, ſuch caſh accounts wi 
them; and are thereby jutereſted to, promote, the trade of 1 
companies, by readily receiving their notes in all payments, 2 
by encouraging all thoſe with whom they have any inſluence * 
the ſame. The banks, when their cuſtomers apply to them 406 


Theſe the, merchants pay, away; to the, manufacturers for goob 
ithe manufacturers to = aymers for materials and proviſions 
farmers to their landlords for rent, the landlords repay them » t 

'merchants for the. conveniences and luxuries with which they daf 
ply them, and the merchapty again return them to the banks = 
der to balance their caſh agcounts, or to replace what they ＋ 
borrowed of them; and thus almoſt the whole money · buſiue 
the country is tranſatted. by means of them. Hence dhe 5 
trade of thoſe companies. 
By means of thoſe caſh 
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i there are two merchants, one in London and the other in Edin- 
burgh, who employ equal ltocks in the ſame branch of trade, the 
Einburgl merchant can, without imprudence, carry on 4 greater 
node, and give employment to a | qu number of people than 
the London merchant. The London merchant muſt always keep 
by him a conſiderable ſum of money, either in his own coffers, or 
iu thoſe of his banker (who gives him no intereſt for it) in order 
b anſwer the demands continually coming upon him for payment 
of the goods which he purchaſes upon credit. Let the ordinary 
mount of this ſum be ſuppoſed gl. The value of the goods in 
vis houſe muſt always be leſs by gool. than it would have 
been, had he not been obliged to keep ſuch a ſum unemployed, 
Let us ſuppoſe that he generally difpoles of his whole ſtock upon 
hand, or of goods to the value of his whole ſtock upon hand, once 
inthe year. By being obliged to _——— [um unemployed, 
he mult ſell in a year zoo!. worth leſs goods than he might other. 
viſe have done. His annual profits nul be Jeſs by all that he 
could have made by the (ale of zool, worth more goods; and the 
number of people employed in preparing his goods tor the market, 
mult be lels by all thoſe gool. more ſtock could have em- 
ploycd, The merchant in Edinburgh, on the other hand, keeps 
no money unemployed for anſwering ſuch occaſional demands. 
When they attually come upon him, he ſatisfies them for his 
calh- account with the bank, and gradually replaces the ſum bor- 
rowed with the money or paper which comes in from the occa- 
fonal ſales of his goods. With the ſame ſtock, therefore, he can, 
without imprudence, have at all times in his warehouſe a larger 
quantity of goods than the London merchant; and can thereby 
both make a greater profit himſelf, and give conſtant employment 
to a greater number of induſtrious people who prepare thoſe goods 
for the market. Hence the great benefit which the country has 
derived from this trade. 

The late multiplication of banking companies in both parts of 
the united kingdoms, an event by which many people have been 
much alarmed, inſtead of diminiſhing, increaſes the ſecurity of the 
public. It obliges all of them to be mort circumſpett in their con- 
duct, and, by not extending their currency beyond its due propor- 
tion to their caſh, to 7 themſelves againſt thoſe malicious runs 
which the rivalſhip of ſo many competitors 18 always ready to bring 
upoa them. It reſtrains the circulation of each particular com- 
pany within a narrower circle, and reduces their circulating notes 
0 a ſmaller number. By dividing the whole circulation into a 
greater number of parts, the tailure of any one company, an acci- 
dent which, in the courſe of things, mult fometimes happen, be- 
comes of leſs conſequence to the public. This tree competition 
too obliges all bankers to be more liberal in their dealings with 
their cuſtomers, jeſt their rivals ſhould carry them away. In ge- 
neral, if any branch of trade, or any diviſion of labour, be advan- 
tageous to the public, the freer and more general the competition, 
it will always be the more ſo, 

2. Banks of Depoſit, Theſe are inſtituted wholly on the public 
account, and axe therefore called Banks of Depoſit; the nature of 
which not being generally underſtood, the tollowing particular ex- 
planation may not be unacceptable ;— | 

The currency of a great ſlate, ſuch as Britain, generally conſiſts 
almoſt entirely of its own coin. Should this curreacy, therefore, 
be at any time worn, clipt, or otherwiſe degraded * its ſtan- 
dard value, the ſtate by a reformation of its coin can effettually re- 
eſtabliſh its currency. But the currency of a ſmall ſtate, ſuch as 
Genoa or Hamburgh, can ſeldom conſiſt altogether in its own coin, 
but muſt be made up, in a great meaſure, of the coins of all the 
— fate with which its inhabitants have a continual in- 
tercourſe. Such a ſtate. therefore, by reforming its coin, will not 


always be able to reform its currency, If foreign bills of exchange 
are paid in this currency, the uncertain value of any ſum, of what 


5 in its own nature ſo uncertain, muſt render the exchange always 
very much againſt ſuch a ſtate, its currency being, in all foreign 
lates, necelarily valued even below what it is worth. In order 
to remedy the inconvenience to which this diſadyantageous ex- 


change muſt have ſubjetted their merchants, ſuch, ſmall ſtates, | 


when they began to attend to the intereſt of trade, have frequently 
enatted, that toreign bills of exchange of a certain value ſhould be 
paid, not in common currency, hut by an order upon, or by a 
transfer in the books of, a certain bank, eſtabliſhed ypon the credit 
rotettion. of the ſtate; this bank, being always 
obliged to pay, 


d of the ſtate. The banks of Venice, Genoay Amiterdam, 


amburgh, and N uremberg, ſeem to have been all originally eſta- 


bled, with this view, though ſome of them may have afterwards 
made ſubſervient to other purpoſes. The money of ſuch 


banks, being better, than the common currency of the country, ne- 
ceſſarily bore an 0. which was greater or ſmaller, according as 


the currency was ſuppoſed to be more or leſs degraded below the 
id of the ſtate, The agio of the bank of Hamburgh, for 
comple, which is ſaid to be commonly about 14, per cent. is the 
uppoled difference between the good ſtandard money of the ſtate, 
and the clipt, worn, and diminiſhed currency poured into it from 
all the ER ring ſlates. ; 
BANK in commerce. 
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in good and true money, exactly according to the 
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follows. The royal mint in the Tower of London had for ſom 


2 before the year 1640, been made ule of as a kind o 
ank, or depoſit, tyr merchants to lodge their caſh in. But 
king Charles the Firſt having in that year made free with their 
money, the mint loſt its credit. Aſter this, the merchants and trad- 
ers of London generally truſled their caſh with their ſervants, 
until the breaking out of the civil war, when it was very cuſtomary 
for theit apprentices and clerks to leave their maſlers and go into 
the army. Whereupon in ſuch unſettled times, merchants not 
daring longer to conhde in their apprentices, began firſt, about the 
year 164, to lodge their neceſſary caſh in goldſiniths“ hands, both 
to receive and FRY tor them; until which time the whole and pro- 

er buſineſs of London gold{miths was to buy and (ell plate, and 
oreign coins of gold and filver, to melt and cull them, to coin 
lome at the mint, and with the reſt to ſupply the refiners, plate- 
makers, and merchants, as they found x 64 price to vary, This 
account of the matter we have from a ſcarce and well curious 
{mall pamphlet publiſhed in 1676, entitled the Myſtery of the 
new-faſhioned Goldſmiths or Bankers diſcovered, in only eight 
quarto pages. 

Bankers on their firſt eſtabliſhmgnt allowed to thoſe who en- 
truſted their money in their hands a moderate intereſt for the ſame, 
and hereby their buſineſs was very conſiderably increaſed, and roſe 
to great reputation in the year 1667, when the Dutch burnt our 
ſhips at Chatham ; but this event cauſed a run on the bankers, 
which hurt their credit; and in the year 1674 king Charles II. 
{hut up the exchequer, and ſeized the money which the bankers 
had lent him at 8 per cent. intereſt, the whole ſum amounting to 
1,328,526]. The king was afterwards neceſſitated to pay 6 per 
cent. intereſt for this Jede out of his hereditary exciſe, but the 
principal was never paid, However, the parliament of 12 William, 
cap. 12, provided for a larger arrear of intereſt, and ſettled an in- 
tereſt of g per cent. tor the tuture, The debt was hereby made re- 
deemable, on paying one moiety of the principal ſum, viz. 664,263]. 
tarther confirmed by an att of 2 and g Anne, cap. 15. which moiety 
now became the proper debt of the public; and _ reduced 
from 6 to 5 per cent. in 1717, was finally ſubſcribed into the 
South-lea capital ſtock in the year 1720. 

Bankers now allow no intereſt, aud by inveſting a certain pro- 
portion of it in the funds, or laying it out on other ſufhcient ſecu- 
rity, and trafficking with it in the ſtocks, in diſcounts, &c. rea 
very conſiderable advantage from it; and 7 negociating bills, &c. 
on the part ot their creditors, greatly contribute to the convenience 
and dilpatch of buſinets. In Italy, the employment of a banker, 
g, in republics, does not derogate from nobility ; and hence 
it is, that moſt of the cadets, or younger ſons at perlons of condi- 
tion, undertake it for the ſupport of ein family. 

BANKRUPT, a dealer, who has other men's goods, or money, 
in his hands, and abſcondls to cheat his creditors; or being fo reduced 
or involved, that he can conduct his buſineſs no longer, is deſirous 
of being legally diſcharged from farther demands aud trouble, 

A bankrupt with nag the ſeveral deſcriptions given in our 
ſtatute law, may be thus defined: All and every perſon who ſhall 
ule the trade of merchandiſe by way of bargaining, exchange, bar- 
tering, or otherwiſe in grols, or by ſeeking his or her living by 
buyin and ſelling, who ſhall depart his houſe, or abſent himſell, 
or ſuffer himſelf to be arreſted: tor any debt, or other thing, not 
grown due for money delivered, wares ſold, or other good conſide- 
ration; or ſhall ſuffer himſeif td be outlawed, or go to priſon, or 
fraudulently procure himſelf to be arreſted, or his money or his 
goods attached; or make any fraudulent conveyance of his land, 
goods, or chattels, whereby his creditors may be defeated in the re- 
covery of their juſt debts; or, being arreſted for debt, ſhall lie in 
priſon ſix months or more, upon ſuch arreſt or detention, ſhall be 
adjudged a bankrupt, , For the better underſtauding of this article, 
it will be proper to conſider, 1. Who may become a bankrupt? 2. 
What acts make a bankrupt? g. The proceedings on a commiſſion 
of bankruptcy: and, 4. In what manner an eſtate in goods and 
chattels may be transferred by bankruptcy. 

1. Who may become a. bankrupt: A bankrupt was formerly 
conſidered merely in, the light of a criminal or offender ; and in 
this ſpirit we are told by Sir Edward Coke, that we have fetched 
as well the names, as the wickedueſs, of bankrupts from foreign 
nations. But at preſent the laws of bankruptcy are conſidered as 
laws calculated for the benefit of trade, and founded on the prin- 
ciples of humanity as well as juſtice; and to that end they confer 
ſowe privileges, not only on the creditors, but alio on the bankrupt 
or. debtor himſelf, On the creditors ; by compelling the bankrupt 
to give up all his effetts to their uſe, without any fraudulent con- 
cea ment: on the debtor; by exempting him from the rigour of the 

general law, whereby his perſon might be confined at the diſcretion 
of his creditor, though in reality he has nothing to ſatisfy the debt; 
whereas the law of bankrupts, taking into conſideration the ſudden 
and unavoidable accidents to which men are liable, has given them 
the liberty of their perſons, and ſome pecuniary emoluments, upon 
condition they ſurrender up their whole eſtate to be divided among 
their creditors, ee e 3 
In chis reſpe& our legiſlature ſeems to have attended to the ex- 
ample of the Roman law, We mean not the terrible law of the 
(2p 5 F 5 
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not his fault. To the misfortune, therefore, of debtors, the law has 


Engliſh bankrupts, it hath been held, that buying only, or ſelling 


of bankruptcy are which render a man a bankrupt, we muſt 
conſult the ſeveral ſtatutes, and the reſolutions formed by the 
"courts thereon. 
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twelve tables; whereby the creditors might cut the debtor's body | 
into pieces, and each of them take his proportionable ſhare : if in- 
deed that law, de debitore in partes ſecando, is to be underſtood in 
ſo butcherly a light ; which many learned men have with reaſon 
doubted. Nor do we mean thoſe leſs inhuman laws (it they 
may be called ſo, as their meaning is indiſputably certain) of 
impriſoning the debtor's perſon in chains; ſubjecting him to 
ſtripes and hard labour, at the mercy of his rigid creditor ; and 
ſometimes ſelling him, his wife, and children, to perpetual 
foreign flavery, trans Tiberim : an oppreſſion, which produced ſo 
many popular inſurrections, and ſeceſſions to the mons /acer, as is 
the cafe in Pegu, and the adjacent countries in Eaſt India, the 
creditor is entitled to diſpoſe of the debtor himſelf, and likewiſe 
of his wife and children: inſomuch that he may even violate, 
with impunity, the chaſtity of the debtor's wite; but then, 
by ſo doing, the debt is underſtood to be diſcharged. But we 
mean the law of ceſſion, introduced by the Chriſtian emperors ; 
whereby, if a debtor ceded or yielded up all his fortune to his 
creditors, he was ſecured from being dragged to a goal, “ omni 
pro corporal cruciatu ſemoto. For, as the 3 uſtly ob- 
erves, ꝛnhumanum erat ſpoliatum fortunis ſuis ſolidum dam- 
nari.“ Thus far was juſt and reaſonable: but as the departing 
from one extreme is apt to produce its oppoſite, we find it after- 
wards enatted, that if the debtor by any unforeſeen accident was 
reduced to low circumſtances, and would ſwear that he had not 
ſufficient left to pay his debts, he ſhould not be compelled to 
cede or give up even that which he had in his poſſeſſion ; a law 
which, under a falſe notion of humanity, ſeems to be fertile of 
perjury, injuſtice, and abſurdity. 

The laws of England, more wiſely, have ſteered in the mid- 
dle between both extremes; providing at once againſt the inhu- 
manity of the creditor, who is not ſuffered to confine an honeſt 
bankrupt after his effects are delivered up; and at the ſame time 
taking care that all his juſt debts ſhall be paid, fo tar as the effects 
will extend. But falt they are cautious of encouraging prodi- 

ality and extravagance & this indulgence to debtors: and 
therefore they allow the benefit of the laws of bankruptcy to 
none but actual traders; fince that ſet of men are, generally 
ſpeaking, the only perſons liable to accidental loſſes, and to an 
inability of paying their debts, without any fault of their own. 
If perſons in other fituations of lite run in debt. without the 

wer of payment, they muſt take the conſequences of their own 
indiſcretion, even though they meet with ſudden accidents that 
may reduce their fortunes: for the law holds it to be an unjuſti- 
fiable practice for any perſon but a trader to encumber himſelf 
with debts of any conſiderable value. If a gentleman, or one in 
a liberal profeſſion, at the time of ning his debts has a 
ſufficient tund to pay them, the delay of payment is a ſpecies of 
diſhoneſty, and a temporary injuſtice to his creditor; and if, at 
ſuch time, he has not a ſufficient fund, the diſhoneſty and injuſtice 
is the greater. He cannot therefore murmur, if he ſuffers the 
ps, which he has voluntarily drawn upon himſelf. 

ut in mercantile tranſactions, the caſe is far otherwiſe. Trade 
cannot be carried on without mutual credit on both ſides: the 
contracting of debts is therefore here not only juſtifiable but 
neceſſary. And if by accidental calamities, as by the loſs of a 
ſhip in a tempeſt, the failure of brother traders, or by the non- 
payment of perſons out of trade, a merchant or trader becomes in- 
capable of diſcharging his own debts, it is his misfortune and 


iven a compaſſionate remedy, but denied, it to their faults: 
2 at the E time that it provides for the ſecurity of com- 
merce, by enatting that every conſiderable trader may be de- 
clared a bankrupt, for the benefit of his creditors as well as him- 
ſelf; it has alſo, to diſcourage extravagance, declared, that no 
one ſhall be capable of being made a "ye, 0B but only a trader ; 
nor capable of receiving the full benefit of the ſtatutes, but only 
an induftrious trader. 
In the interpretation of the ſeveral ſtatutes made concerning 


only, will not qualify a man to be a bankrupt; but it muſt be 
both buying and ſelling, and alſo getting a livelihood by it: as, 
by exerciſing the calling of a merchant, a grocer, a mercer, or, 
in one general word, a chapman, who is one that buys and ſells 


any thing. 
2. What makes a bankrupt? To learn what the afts 


Among theſe may therefore be reckoned, 
1. Departing from this realm, whereby a man withdraws him- 
ſelf from the juriſdittion and coercion of the law, with an in- 
tent to defraud his creditors. 2. Departing from his own houſe, 
with intent to ſecrete himſelf and avoid his creditors. g. Keep- 
ing in his own houſe, privately 23 for juſt and neceſſary 
cauſe) ſo as not to be ſeen or ſpoken with by his creditors; 
which is likewiſe conſtrued to be an intention to defraud his 
creditors, by avoiding the proceſs of the law. 4. Procuting or 
1 himſelf willingly to be arreſted, or outlawed, or im- 
priſoned, without juſt and lawful eauſe; which is likewiſe 
deemed an attempt to defraud his creditors. 5. Procuring his 


by any legal proceſs; which is another plain and direg e, 
vour A p ones his creditors of their ſecurity, 27 From 
any fraudulent conveyance to a friend, or ſecret tru{tee, ,; 4s 
lands, tenements, goods, or chattels; which is an act of the 7 N 
ſuſpicious nature with the laſt. 7. Procuring any proteg 
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not being himſelf privileged by parliament, in order to {,,,,, 
his perſon from arreſts; which alſo is an endeavour to elude th 
Juſtice of the law. 8. Endeavouring, or deſiring, by any 
tition to the king, or bill exhibited in any of the king's =- 
againſt any creduors, to compel them to take lefs than their l 
debts; or to procraſtinate the time of payment, originally L 
tracted form; which are either an acknowledgment 9 8 
poverty or knavery. 9. Lying in priſon for two months 
more, upon arreſt, or other detention for debt, without find C 
bail, in order to obtain his liberty. For the inability to procyr? 
bail argues a ſtrong deficiency in his credit, owing either hi 
ſuſpetted poverty, or ill character; and his neglet to do i f 
able, can ariſe only from a fraudulent intention: in either of 
which caſes, it is high time for his creditors to look to them 
ſelves, and compel a diſtribution. of his effects. 10. Eſcaping 
trom priſon after an arreſt for a juſt debt of 100l. or upyag; 
For no man would break priſon, that was able and deſirots ty 
procure bail; which brings it within the reaſon of the laſt cal. 
11. Negletting to make fatisfattion for any juſt debt to the 
amount of 100l. within two months after ſervice of legal pro. 
_ for ſuch debt, upon any trader having privilege of parle 
ment. 

Theſe are the ſeveral acts of bankruptcy expreſsly defined Ly 
the ſtatutes relating to this article; which being ſo numerous 
and the whole law of bankrupts being an innovation of the as, 
mon law, our courts of juſtice have been tender of extending ar 
multiplying acts of bankruptcy by any conſtruction or imphca. 
tion. And therefore Sir John Holt held, that a man's remouvin 
his goods privately to prevent their being ſeized in execution, 
was no act of bankruptcy. For the ſtatutes mention only freu- 
dulent gifts to third perſons, and procuring them to be ſeized by 
ſham proceſs, in — to defraud creditors: but this, though a 
palpable fraud, yet, falling within neither of thoſe caſes, can. 
not be adjudged an att of bankruptcy. So alſo it has been de- 
termined expreſsly, that a banker's ſtopping or refuſing payment 
is no act of bankruptcy: for it is not within the deſcription of 
any of the ſtatutes; and there may good reaſons for his ſo 
doing, as ſuſpicion of forgery, and the like: and if, in conſe. 
quence of ſuch refuſal, he is arreſted, and puts in bail, ftill it is 
no act of bankruptcy; but if he goes to priſon, and lies there two 
months, then, and not before, is he become a bankrupt. 

g. In the proceedings on a commiſhon of bankruptcy there 
muſt, in the firſt place, be a petition to the Jord-chancellor by 
one creditor to the amount of 1001. or by two to the amount of 
150], or by three or more to the amount of 200]. ; upon which 
he grants a commiſſion to ſuch diſcreet perſons as to him ſhall 
ſeem good, who are then ſtyled commiſſioners of bankrupt, The 

titioners, to prevent malicious applications, muſt be bound in a 
ecurity of 2o00l. to make the party amends, in cafe they do not 
prove him a — And if, on the other hand, they receive 
any money or effetts from the bankrupt, as a recompence for 
ſuing out the commiſſion, ſo as to receive more than their rate- 
abje dividends of the bankrupt's eſtate, they forteit not only what 
they ſhall have ſo received, but their whole debt. When the 
commiſſion is awarded and ifſued, the commiſſioners are to meet 
at their own expence, and to take an oath for the due execution 
of their — and to be allowed a ſum not exceeding 208. 
per diem each, at every fitting. And no commiſſion of bank- 
* {hall abate or be void on any demiſe of the crown. 

hen the commiſſioners have received their commiſſion, they 
are firſt to receive proof of the perſon's being a trader, and having 
committed ſome act of bankruptcy; and then to declare him 
bankrupt, if proved ſo; and to give notice thereof in the gazette, 
and at the fame time to appoint three meetings. At one of thele 
meetings an election muſt be made of aſſignees, or perſons to 
whom the bankrupt's eſtate ſhall be aſſigned, and in whom 1 
ſhall be veſted for the benefit of the creditors; which aſſignes 
are choſen by the major part, in value, of the creditors who ſhall 
then have proved their — but may be originally appointed 
by the commiſſioners, and afterwards approved or rejetted by 
the creditors: but no creditor ſhall be admitted to vote in the 
choice of aſſignees, whoſe debt, on the balance of accounts, does 
not amount to 10l. And at the third meeting at fartheh, 
which muſt be on the 42d day after the advertiſement in the 
ette, the bankrupt, upon notice alſo perſonally ſerved vp" 
2 or left at his uſual place of abode, muſt ſurrender himſe! 
55 to the commiſlioners, and muſt thenceforth in all ſe 
petts conform to the directions of the ſtatutes of bankruptc)” 
or, in default thereof, ſhall'be guilty of felony without benefi 0 
clergy, and ſhall ſuffer death, and his goods and eſtate ſhall be 
divided among his creditors. _ | | 

In cafe the bankrupt abſconds, or is likely to run wt 5 
tween the time of the commiſſion iſſued and the laſt day 0 = 
render, he may, by warrant from any judge or juſtice o I 
peace, be apprehended and committed to the eounty goal, 1 


money, goods, chattels, and effetts, to be attached or ſequeſtrated 


order to be forth coming to the commiſſioners, who are allo em- 
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powered immediately to grant a warrant for ſeizing his goods and 


pt When the bankrupt appears, the commiſſioners are to examine 
kim touching all matters relating to his trade and effects, They 
may alſo ſummon before them, and examine, the bankrupt's wife, 

7 any other perſon whatſoever, as to all matters relating to the 
* krupt's affairs: and in caſe any of them ſhall refuſe to anſwer, 
4 anſwer fully, to any law ful queſtion, or ſhall retuſe to 
© ſcribe ſuch their examination, the commiſſoners may commit 
| ah to priſon, without bail, till they make and ſign a full anſwer: 
the commiſſioners ſpecitying in their warrant ot commitment 
he queltion ſo refuled to be anſwered, Any goaler, permitting 
ſuch perlon to eſcape or go out of priſon, ſhall forfeit good. to the 
— upon this examination, 1s bound, upon pain 
of death, to make a full diſcovery of all his eſtate and effetts, as 

ell in expettancy as oſſeſlion, and how he has diſpoſed of the 
= together with oh books and writings relating thereto : and 
, 10 deliver up all in his power to the commiſhoners (except 
bs neceſſary apparel of himſelf, his wite, and his children;) or, 
in cale he "conceals or embezzles any effects to the amount ot 
2ol. or with-holds any book or writings, with intent to defraud 
his creditors, he ſhall be guilty of telony without benefit of 
_ the time allowed the bankrupt for ſuch diſcovery is ex- 

ired, any other perſon voluntarily diſcovering any part of his 
[late before unknown to the aſſignees, ſhall be entitled to five 

7 cent. out of the effetts ſo diſcovered, and ſuch farther reward 
the aſlignees and commiſſioners ſhall think 2 And any 
vullee wilfuliy concealing the eſtate of any bankrupt, after the ex- 
piration of 42 days, hall torfeit 1001. and double the value of the 
ellate concealed, to the creditors. 

Hitherto every thing is in favour of the creditors ; and the law 
ſeems to be rather rigid and ſevere againſt the bankrupt ; but, in 
caſe he proves honelt, it makes him full amends for all this ri- 
gour and ſeverity. For, if the bankrupt hath made an ingenuous 
diſcovery, hath conformed to the direttions of the law, and hath 
atted in all points to the ſatisfattion ot his creditors ; and if they, 
or four parts in five of them in number and value (but none of 
them creditors for lels than 20/.) will ſign a certificate to that 
purport ; the commiſſioners are then to authenticate ſuch certifi- 
cue under their hands and ſeals, and to tranſmit it to the lord 
chancellor: and he, or two judges whom he ſhall appoint, on 
oath made by the bankrupt that ſuch certificate was obtained 
without fraud, may allow the ſame; or diſallow it, upon cauſe 
ſhown by any of the creditors ot bankrupt. | 

If no cauſe be thewn to the contrary, the certificate is allowed 
of courſe; and then the bankrupt is intitled to a decent and rea- 
ſonable allowance out of his effects, for his future ſupport and 
maintenance, and to put him in a way of honeſt induſtry. This 
allowance is alſo in proportion to his former good behaviour, in 
the early diſcovery ot the decline of his affairs, and thereby giv - 
ing his creditors a larger dividend. For if his effects wil not pay 
one-half of his debts, or 10s. in the pound, he is left to the diſcre- 
tion of the commiſſioners and aſlignees, to have a competent ſum 
allowed him, not exceeding 3 per cent.; but if they pay 10s. in 
the pound, he is to be allowed 5 per cent.; if 12s. and 6d. then 
74 per cent.; and if 15s. in the pound, then the bankrupt ſhall 
be allowed 10 per cent.; provided that ſuch allowance do not in 
the firſt caſe exceed 200. in the ſecond 25ol. and the third 

ool 


Beſides this allowance, he has alſo an indemnity granted him, 
of being free and diſcharged for ever from all debts owing by him, 
u the time he became a — even though judgment ſhall 
have been obtained againſt him, and he lies in priſon _m_ execu- 
ton for ſuch debts; and, for that among other purpoſes, all pro- 


ceedings on commilhon of bankrupt, are, on petition, to be entered 


on record, as a perpetual bar againſt actions to be commenced 
upon this account: though, in general, the produttion of the 
certificate pro rly allowed ſhall be ſufhcient evidence of all pre- 
Vous — Thus the bankrupt becomes a clear man 
yan; and by the afliſtance of his allowance and his own 
nduſtry, may become an uſeful member of the commonwealth : 
vluch is the rather to be expected, as he cannot be intitled to theſe 
denefits, but by the teſtimony of his creditors themſelves of his 
doneſt and ingenuous diſpoſition ; and unleſs his failure have 
deen owing to misfortunes, rather than to miſconduct and ex- 
Yavagance. 

4+ The manner in which an eſtate in goods and chattels may 
vans ferred by bankruptcy. 

By virtue of che ſtatutes before mentioned, all the perſonal 
ellate and eſſetts of the bankrupt are conſidered as velted, by the 
«t of bankruptcy, in the future aſſignees of his commillioness, 
Wuether they be goods in, attual polleſſion, or debts, contradtts, 
ud other choſes in action; and the commiſſioners by their war- 
at may cauſe any houſe or tenement of the bankrupt to be 
broke open, in ves th to enter upon and ſeize the ſame. And 
when the all:gnees are choſen or. approved by the creditors, the 
camlioners are to aſſign every thing 'over to them; and the 
voperty of evety part ot the ellate is thereby as fully veſted in 


# 
them as it was in the bankrupt himſelf, and they have the ſame 
remedies to recover it. 

The property veſted in the aſſignees is the whole that the bank- 
rupt had in himſelt, at the time he committed the firſt att of 
bankruptcy, or that has been veſted in him fince, before his debts 
are ſatished or agreed for. Therefore it is uſually ſaid, that once 
a bankrupt, always a bankrupt : by which it is meant that a plain 
dirett att of bankruptcy once committed, cannot be purged or 
explained away, by any ſubſequent condutt, as a dubious equivocal 
act may be; but that, it a commiſſion. is afterwards awarded, 
the commiſſion and the property of the aſſignees ſhall have a re- 
lation, or reference, was. to the original att of bankruptcy. In- 
lomuch that all tranſattions of the bankrupt are from that time 
ablolutely null and void, either with regard to the alienation of 
lus property, or the receipt of his debts — ſuch as are privy 
to his bankruptcy : for they are no longer his property, or his 
debts, but thoſe of the future aſſignees. And if an execution be 
ſued out, but not ſerved and executed on the bankrupt's eſſects 
till alter the act of bankruptcy, it is void, as againſt the aſſignees. 
But the king is not bound by this fiftitious relation, nor is within 
the ſtatutes of bankrupts ; for if, after the act of bankruptcy 
committed, and before the aſlignment of his effects, and extent 
iſſues for the debt of the crown, the goods are bound thereby. 
In France this doctrine of relation is carried to a very great 
length; tor there, every a& of a merchant, for 10 days precedent 
to the act of bankruptcy, is preſumed to be — and 
is therefore void. But with us the law ſtands upon a more rea- 
ſonable footing; for as theſe atts of bankruptcy may ſometimes 
be ſecret to all but a few, and it would be prejudicial to trade to 
carry this notion to its utmoſt length, it is provided by ſtat. 19 
Geo. 1I. c. 32, that no money paid by a bankrupt to a bona fide, 
or real, creditor, in a courle of trade, even attcr an att of 
bankruptcy done, ſhall be liable to be retunded. Nor by ſtat. 4 
Jac. I. c. 15, ſhall any debtor of a bankrupt that pays him his 
debt without knowing of his bankruptcy, be liable to account for 
it again: the intention of this relative yu being only to 
reach fraudulent tranſactions, and not to diſtreſs the tair trader. 
The aſſignees may purſue any legal method of recovering this 
property ſo veſted in them, by their own authority ; but cannot 
commence a ſuit in equity, nor compound any debts owing to 
the bankrupt, nor reter any matters to arbitration, without 
the conſent of the creditors, or the major part of them in 
value, at a meeting to be held in purſuance of notice in the 
gazette, | 

When they have got in all the eſſects they can reaſonably hope 
for, and reduced them to ready money, the aſſignees muſt, within 
12 months after the commiſſion iſſued, give 21 days notice to the 
creditors of a meeting for a dividend or diſtribution ; at which 
time they muſt produce their accounts, and verify them upon 
oath, if required. And then the commiſſioners ſhall direct a 
dividend to be made, as fo much in the pound, te all creditors 
who have before proved, or ſhall then prove, their debts. This 
dividend muſt be made equally, and in a rateable proportion, to 
all the creditors, according to the 1 of their debts; no 
regard being had to the quality of them. Mortgages, indeed, for 
which the creditor has a real ſecurity in his own hands, are en- 
tirely ſafe; for the commiſhon of bankrupt reaches only the 
equity of redemption. So are alſo perſonal debts, where the 
creditor has a chattel in his hands, or a pledge or pawn, for the 
payment, or has taken the debtor's lands or goods in execution. 
And, upon the equity of the ſtat. 8 An. c. 14 (which directs, that 
upon all executions of goods being on any premiſes demiſed to a 
tenant, one year's rent, and no more, ſhall, if due, be paid to the 
landlord) it hath alſo been held, that under a commiſſion of bank- 
rupt, which is in the nature of a ſlatute execution, the landlord 
ſhall be allowed his arrears of rent to the ſame amount, in pre- 
ference to other creditors, even though he hath neglected to dif. 
train while the goods remained on the premiſes: which he is 
otherwiſe entitled to do for his entire rent, be the quantum what it 
may. But otherwiſe judgments and recognizances (both which 
are debts of record, and therefore at other times have a riority) 
and alſo bonds and obligations by deed or ſpecial 1 
(which are called debts by ſpecialty, and are uſually the next in 
order) theſe are all put on a level with debts by mere ſimple con- 
tract, and all paid par: paſſu. Nay, ſo far is this matter carried, 
that, by the expreſs provition of the ſtatutes, debts, not due at the 
time of the dividend made, as bonds or notes of hand, payable at 
a future day, ſhall be paid equally with the reſt, allowing a diſ- 
count or drawback in proportion. And inſurances, and obliga- 
tions upon bottomry or reſpondentia, bona fide made by the bank- 
rupt, though forfeited after the commiſſion is awarded, ſhall be 
looked upon in the lame light as debts contrafted before any at of 
bankruptcy. 

Within 18 months after the commiſſion iſſued, a ſecond and 
final dividend ſhall be made, unleſs all the eſſects were exhautted 
by the firſt. And if any ſurplus remains, after paying every 
creditor his full debt, it ſhall be reſtored to the bankrupt, 
This is a caſe which ſometimes happens to men in trade, who 
involuntarily, or at leaſt unwarily, commit acts of bankruptcy, 
by abſconding and the like, while their eſſetts are more than ſut. 
ficient, 
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ficient to pay the creditors. And if — ſuſpicious or malevolent 
creditor will take the advantage of ſuch acts, and ſue out a com- 
million, the bankrupt has no 1emedy, but muſt quietly ſubmit to 
the ellekts of his own imprudence, except that, upon ſatisfaction 
made to all the creditors, the commiſſion may be ſuperſeded, 
Inis caſe may alſo happen when a knave is delirous of defrauding 
his creditôrs, and is compelled, by a commiſſion, to do them 
that juſtice which otherwile he wanted to evade. And theretore, 
though the uſual rule is that all intereſt on debts carrying intereſt 
mall ceale from the time of iſſuing the commiſſion, yet in caſe 
ot a ſurplus left after payment of every debt, ſuch intereſt 
mali again revive, and be chargeable on the bankrupt or his 
repreſentatives. f a 
BANNS of marriage, are certain ſolemn notices of matrimo- 
nial contratts made, in the pariſh church, before the marriage; 
that if there be any objection to either party as to prior engage- 
ments, &c. there may be an opportunity of making them. The 
wublicaiion ot banns (popularly called aſking in the church) was 
intended as an expedient to prevent clandeſtine marriages ; but a 
licence or diſpenſation is now ealily procured, fo that their uſe is 
defeated, —By the laws of the church, banns are to be publiſhed 
thrice, on three diltant days, in the places where the parties live, 
on pain of nuility of marriage; and excommunications are threat- 


ened againſt thote who knowing impediments conceal them. See | 


flat. 26 Geo. II. cap. 33; and MakRIACE. The uſe of ma- 
trimonial banns is Grd to have been firſt introduced in the Gal- 
lican church, though ſomething like it obtained even in the pri- 
mitive times; and it is this Tertullian is ſuppoſed to mean by 
trinundina promulgatio. 

BANNERE ILO, an ancient order of knights, or feudal lords, 
who, polleſling 1everal large fees, led their vaſſals to battle, 
under thcir own flag, or banner, when ſummoned thereto by 
the king. | | ; 

Bannerets were ſecond to none but knights of the Garter; 
they were reputed the next degree below the nobility, and were 
allowed to bear arms with ſupporters, which none elſe may, under 
the degree of a baron. In France, it 1s faid, the dignity was 
hereditary; but in England, it died with the perſon that gained 
it. The order dwindled on the inflitution of haronets by king 
James I. and at length became extintt. The laſt perſon created 
banneret was Sir John Smith, made ſo after Edglull-figlit, for 
reſcuing the ſtandard of King Charles J. | 

The form of dhe banneret's creation was this; on a day of 
battle, the candidate preſented the flag to his king or general, who, 
cutting off the train, or ſkirt thereof, and making it a ſquare, re- 
turned it again, the proper banner of bannerets ; who ate hence 
ſometimes called the knights of the ſquare flag. There ſeems to 
have been bannerets created either in a different manner, or by 
others than the ſovereign; ſince king James, in the patent of 
baronets, gives them precedence to al} knights bannerets, except 
ſuch as are created by the king himſelf in the field ; which im- 
plies, either that there are ſome ot this order created out of the 
field, or by interior perſons. 

BAPTISM, in theology, formed from the Greek Gm rice, of 
cem ro, I dip, or plunge; arite or ceremony by which perſons are 
initiated into the protethon of the Chriſtian religion. 

The Jews prattiſed a ceremony, which they called baptiſm, 
after circumciſion on their proſelytes, long before the coming of 
er Chriſt.—In the primitive times this ceremony was per- 
formed by immerſion, as it is to this day in the Oriental churches, 
according to the original fignification of the word. The practice 
of the weltern churches 1s, to ſprinkle the water on the head 
or face of the perſon to be baptized, except in the church of 
Milan, in whoſe ritual it is ordered, that the head of the infant 
be plunged three times into the water ; the miniſter. at the ſame 
time pronouncing the words.“ I baptize thee in the name of 
the Father, the Son, and the Holy Ghoſt ;” importing that by this 
ceremony the perſon baptized is received among the profeſſors of 
that religion, which God, the Father of all, revealed to mankind 
by the miniſtry of his Son, and confirmed by the miracles of his 


Snirit,—A triple immerſion was firſt uſed, and continued for a 


long time: this was to ſignify either the three days that our 
Saviour lay in the grave, or the three perſons in the Trinity. 
Bat it was afterwards laid afide, becauſe the Arians uſed it: it 
was then thought properto plunge but once.—Some are of opinion 
that the e in baptiſm was begun in cold countries. It 
was introduced into England about the beginning of the ninth 
century. At the council of Celchyth, in 816, it was ordered, 
that the prieſt ſnould not only ſprinkle the holy water upon the 
head of the infant, but likewiſe plunge it in the baſon.— There 
are abundance of ceremonies delivered by eccleſiaſtical writers, 
as uſed in baptiſm, which are now diſuſed; as the giving milk 
and honey to the baptized, in the Eaſt; wine and milk in the 
Weſt, &c. The quakers diſallow the perpetuity of baptiſm in 
the Chriſtian church. See 1 It was alſo wholly re- 
jetted by the Valentinians, Manichees, Paulicians, and many 
her ſetts. 4 
3 of the Socinians have maintained, that baptiſm was 


only to be uſed by thoſe who are converted to Chriſtianity from 


a different profeſſion ; and that though the children of ſuch pro- 
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| ſelytes were to be baptized with their parents, all who 
as topo _ to * —— as baptized in them; and tlie 
urged the pratiice of proſelyte baptiſm am ; ! 
of this — eee ong the Jews in luppu 
Theological authors diflinguiſh three kinds of baptiſm ; , y 
ter Baptilm, which is that above mentioned. 3. aptiſm of fre 
which 1s the pertett love of God, joined with an earneſt dhe 
be baptized ; called alſo the baptilm of the Holy Ghoſt: an 
caſion, this may ſupply the place of water baptiſm, 3. Ba 2 
blood; which is the martyrdom of a catechumen, 4s 
Baptiſm, in the primitive times, was only adminiſtered at Ef 
and Whitluntide, except in cales of neceſſity. The catech 2 
were not forward in coming to baptiſm: St. Ambroſe = 
baptized, before he was elected biſhop of Milan; and ow 
the fathers not till the time of their death. Some Porn rn hs 
of a tender conſcience; and others out of too much — wo 
the world; it being the prevailing opinion of the primitive ra 2 
that baptiſm, whenever conferred, waſhed away all antec re, 
ſtains and fins. Divers of the fathers expoſed this ſuperſizion 
delicacy to ſuch a degree, that they introduced a ditleren = 
treme; the ridiculous zeal of ſome people carrying them ty bay, 
tize even the dead by proxy, The opinion of the neceſſity # 


deſcendeg 


baptiſm in order to ſalvation, is grounded on thoſe two layings of ſou 
our Saviour: © he that believeth and is baptized, Ihall be laved:" dee 
and, ** except a man be born of water and of the ſpirit, he canugt 710 


enter into the kingdom of God.” 1 
The cuſtom of {prinkiing children, inſtead of dipping them in 


the font, which at firſt was allowed in caſe of the weakueis «0 * 
ſickneſs of the infant, has fo far prevailed, that immerlion * allo 
length little practiſed. What principally tended to confirm the ſpri 
practice of affuſiun or ſprinkling, was, that ieveral of our Pro. of 
teſtant divines, flying into Germany and Switzerland ducing the lere 
bloody reign of queen Mary, and returning home when queen 4 
Elizabeth came to the crown, brought back with them a great zeal wol 
tor the proteſlant churches beyond ſea, where they had been — 
lheltered and received; and having obſerved, that at Geneva and = 

ten 


ſome other places, baptiſm was adminiſtered by ſprinbling, th 
thought they could not do the church of England a ,. x, G 
of ſervice than by introducing a practice dittated by ſo great an 


oracle as Calvin. This, together with the coldneſs of our nor. B 
thern climate, was what contributed to baniſh entirely the prattice awd 
of dipping infants into the font. — 
BAP IIS IS, in ece leſiaſtical hiſtory (from Su, 1 bapnze); wm 
a denomination of Chriſtians, diſtinguiſhed from other Chriſtians T 
by their particular opinions reſpecting the mode and the ſubjetts bets 
of baptiſm. 9 o my 
Inſtead of adminiſtering the ordinance by ſprinkling or pour. — 
ing water, they maintain that it ought to be adminiſtered only by oF 
immerſion. Such, they inſiſt, is the meaning of theword3e77:(+; they 
ſo that a command to baptize is a command to immerſe. Tuus — 
it was underſtood by thoſe who firſt adminiſtered it. John * 
the Baptiſt, and the apoſtles of Chriſt, adminiſtered it in Jordan B, 
and other rivers, and p:aces where there was much water. Both read! 
the adminiſtrators and the ſubje&ts are deſcribed as going down wh 
into, and coming up again out of, the water ; and the baptized = 
are ſaid to be buried in baptiſm, and to be raiſed again: which s ” 
language could not, they ſay, be properly adopted on ſuppoſ- N q | 
tion of the ordinance being adminiſtered in any other maunet * ; 
than by immerſion. Thus alſo, they affirm, it was in general 4 
adminiſtered in the primitive church. Thus it is now admi- 15 
niftered in the Ruſſian and Greek church: and thus it is, at thi Mis 
day, directed to be admiriftered in the church of England, to al By 
who are thought capable of ſubmitting to it in this mannes bool 
With regard to the ſubjects of baptiſm, the baptiſls ſay that thi 95 
ordinance ought not to be adminiſtrated to children or infant lobte 
at all, nor to grown-up perſons in general; but to adults only hee? 
of a certain character and deſcription. Our Saviour's commiſhon "1 
to his apoſtles, by which - Chriſtian baptiſm was inſtituted, ic , 
go and teach all nations, baptizing them; that is, ſay they, 1 1 
to baptize all they met with; but firſt to inſtrutt them—to teach 
all nations, or to preach the goſpel to every creature—i 1 
whoever receives it, him to baptize in the name of the Fathe, 
and of the Son, and of the Holy Ghoſt. To ſuch perions BA 
and to ſuch only, baptiſm appears to have been adminiſtered — 
by the apoſtles, and the immediate diſciples of Chriſt. They * 
are deſcribed as repenting of their fins, as believing in Chr. — 
and as having gladly received the word. Without theſe qualit when: 
cations, Peter acquaints thoſe who were converted by his [erm receiy 
that he could not have admitted them to baptiſm. Philip bold barih 
the fame language in his diſcourſe with the eunuch ; and Pau in the 
treats Lydia, the jailor, and others, in the ſame manner. VU of An 
out thele qualifications, Chriſtians in general think it w!9%$ coune 
to admit perſons to the Lord's Supper; and, for the ſame who 
reaſons, without theſe qualifications, at leaſt a profeſſion of them, T 


the Baptiſts think it wrong to admit any to baptiſm. hed in the 
fore they withhold it, not only from the impenitently vic 
and profane, and from infidels, who have no faith, but 4 


from infants and children, who have no knowledge, and are ® 


* all poſitive n depend entirely upon * 1 


e of every action, civil and religious. They further 
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aration of the inſtitutor ; and therefote, that reaſoning b 

225 abrogated eras rites is to be rejected, and ew. pac 
els command of Chrilt reſpetting the mode and ſubjetts of bap- 
kun ouzlit to be our only rule, Hu 

The Baptiſts' in England form one of the denominations of 
Proteltant Dilſenters, They ſeparate from the eltabliſhment for 
the lame teaſons as their brethren of the other denomirations do; 
ind from additional motives derived from their particular tenets 
reſpetting baptiſm. The conſtitution of their churches, and their 
nales of worlhip, are congregational or independent: in the exer- 
ciſe of which they are protetted, in common with other diſſenters, 
by the att of toleration. Before this aft, they were liable to | wary 
and penalties as nopconformilts, and often for their peculiar ſenti- 
ments as Baptilts. A proclamation was iſſued out againſt them, 
and ſome of them were burnt in Smithfield in 1538. They bore 
\ conſiderable ſhare in the perſecutions of the laſt and of the 

*ceding centuries : and, as it ſhould ſeem, in thoſe of ſome cen- 
turies debe ; for there were ſeveral among the Lollards and the 
lowers of Wickliff, who diſapproved of infant baptiſm. - There 
were many of this perſuaſion among the Proteſtants and reformers 
abroad, In Holland, Germany, and the North, they went by the 
mes of Anabaptiſts and Mennonites; and, in Piedmont, and the 
ſouth, they were found among the Albigenſes and Waldeneſes. 
dee the articles ANABAPTIST, ALBIGENSES, and REFORMA- 


10. | 
. The Baptiſts ſubſiſt under two denominations, viz. the Parti- 
cular or Calviniſtical, and the General or Arminian. The for- 
mer is by far the moſt numerous. Some of both donominations 
allow of mixed communion, viz. of perſons who have been 
ſprinkled in their infancy, and therefore unbaptized in the view 
of the Baptiſts ; others dilallow it: and ſome of them obſerve the 
ſeventh ay in the week as the ſabbath, apprehending the law 
that enjoined it, 'not to have been repealed by Chriſt or his 
apoſtles. But a difference of opinion reſpecting theſe and other 
matters, is not peculiar to the Baptiſts; it is common to all 
Chriſtians, and to all bodies of men who think and judge for 
themſelves. 

See PxDoBAPTtSTS, under which article an account is 

ven of the principal arguments in favour of infant baptiſm. 

BARS, in mulic, denote ſtrokes down perpendicularly acrofs 
the lines of a piece of muſic, including between each two, a cer- 
tain quantity or meaſure of time, which is various as the -time 
v triple or common. 

The uſe of bars in muſic is a modern invention. They cannot 
be traced higher than the year 1574, and ſeem not to have been 
in general ule till the year 1653; ſo that probably this improve- 
ment is owing to Mr. Henry Lawes, who publiſhed his Airs and 
Dialogues in that year. In common time, between each two bars, 
is included the meaſure of four crotchets; in, triple time, three 
erotchets. Their principal uſe is, to regulate the beating, or mea- 
lure of the muſical time ina concert. 

BARBADOES Tar, 3 Barbadenſe, is a bitumen of a 
readith black colour, and thick conſiſtence, approaching to that 
of common tar. It is found in ſeveral of the American iſlands, 
and particularly in Barbadoes, where it is greatly eſteemed as a 
lubdorthe, in diſorders of the breaſt, and as an external diſcutient 
and anti- paralytic. It in leſs inflommable than the other petroles, 
and leaves on being burnt a conſiderable quantity of aſhes. The 
oil obtained from it in diſtillation, and a balſam prepared by boil- 
ing it with one fourth its weight ot flowers of ſulphur, are directed 
0 the London college to be kept in the ſhops. Lew1ts's Mar. 

ED, | 

BARBARA, in logic, the firſt mode of the firſt figure of ſy]. 
logiſms. A ſyllogiſm in barbara, is that whereof all the propoſi- 
uons are univerſal and affirmative; the middle term being the 
lubject in the firſt propoſition, and attribute or predicate in the 
lecond,—For example: 

BAR Whoever ſuffers a man to flaroe, whom he ought to 
uſtain, 15 a murderer : | 
BA IWhoever is rich, and refuſes to give alms, ſuffers thoſe 
to ftarve, whom he ought to 7 : 
RA Therefore, whoever is rich, and refuſes to give alms, 
is @ murderer. See the Syſtem, Part III. Sect. 4. 

BARBARISM, in grammar, denotes an offence againſt the 
purity of ſtyle or language. In general, under barbariſms are 
comprehended things written, ſpoken, declined, or conjugated 
wrong; or uſed in a wron uantity, or in an unuſual ſenſe; as 
wien a word is uſed which 1s foreign to the language, and not 
— by the better or purer fort of writers therein. Bar- 
darm is often charged, with great juſtice, on modern writers 
* learned languages. The Latin books of late ages are full 
n Angliciſms,>Galliciſms, Germaniciſms, &c. according to the 
m_— of the author. But what ſhall we ſay to Caſp. Scioppius, 
W * — Cicero himſelf of barbariſms in his own language? 
1 2 great diſputes, among critics, concerning barbariſms 
: the New Teſtament. Many pious perſons are ſtartled at the 
Ppretenſion of any thing like a barbariſm in the inſpired books, 

uppoſing it an objettion to the inſpiration of them ; yet this 


$ not hinder but many of the Jews, after Abarbanel and 
Vol. I., No. 338. | | 


BAR 


others, ill maintain harbariſms in the Old Teſtament j in which 
they are ſeconded by M. Simon, Le Clerc, and others. 

BARBER, one who makes a trade of ſhaving or trimming the 
beards of other men for money. Anciently, « lute or viol, or 
fome ſuch muſical inſtrument; was part of the furniture of a bar- 
ber's ſhop, which was uſed then to be frequented by perſons above 
the ordinary level of the people, who relorted to the barber either 
for the cure of wounds, or to undergo ſome chirurgical operations, 
or, as it was then called, to be tritnmed, a word that ſignified either 
ſhaving or cutting and curling the hair; theſe, together with 
letting blood, were the ancient occupations of the barber ſurgeon. 
As to the other important branch of ſurgery, the ſetting of 
fractured limbs, that was practiſed by another claſs of men called 
bone-ſetters, of whom there are hardly any now remaining. The 
mulical inſtruments in his ſhop were for the entertainment of wait- 
ing cuſtomers; and anſwered the end of a newſpaper, with which 
at this day thoſe who wait for their turn at the barber's amuſe 
themſelves. For the origin of the barber's pole; ſee the article 
APPELLATION. : 

BARBERRY-TREE, BERAERILSs, a pipperiage-buſh, in bo- 
tany, a genus of plants, belonging to the claſs of kexandria mo- 
nog y nta. | 

he common barberry-buſh grows naturally in the hedges in 
many parts of England, and is alſo cultivated in gardens for its fruit, 
which is pickled and uſed for garniſhing diſhes. See BERBERIS. 

BARDS, the ancient poets among the Gauls and Britons, who 
deſcribed and ſung in verſe, the brave attions of the great men 
of their nation; with deſign to inculcate and recommen virtue, 
and even ſometimes to put an end tothe difference between armies 
at the point of engagement. 

The curivlity of man is great with reſpett to the tranſactions of 
his own ſpecies; and when ſuch tranſactions are delcribed in 
verſe, accompanied with muſic, the performance is enchanting. 
An ear, a voice, ſkill in inſtrumental muſic, and, above all, a 
poetical genius, are requiſite to excel in that complicated art. 
As ſuch talents are rare, the few that poſſeſſed them were highly 
eſteemed; and hence the profeſſion of a bard, which beſide natural 
talents, required more culture and exercile than any other known 
art. Bards were capital perſons at every teltival and at every 
ſolemnity. Their ſongs, which, by recording the achievements 
of kings and heroes, animated every hearer, muſt have been the 
entertainment of every warlike nation. We have Heſiod's 
authority, that in his time bards were as common as potters or 
joiners, and -as liable to envy. Demodocus is mentioned by 
Homer as a celebrated bard; and Phemius, another bard, is in- 
troduced by him deprecating the wrath of Ulyiles in the following. 
words : | 

„O King! to mercy be thy ſoul inclin'd, 

And ſpare the poet's ever-gentle kind: 

A deed like this thy future tame would wrong, 

For dear to gods and men is ſacred ſong. 

« Self-taught ſing ; by heav'n, and heav'n alone, 
The: genuine ſeeds of poeſy are ſown; Y 
And (what the gods beſtow) the lotty lay, 

To gods alone, and godlike worth, we pay. 

Save then the poet, and thyſelf reward; 

„ 'Tis thine to merit, mine is to record.” ODYSSEY, viii. 

Cicero reports, that at Roman feſtivals, anciently, the vitues 
and exploits of their great men were ſung. The ſame cuſtom pre- 
vailed in Peru and Mexico, as we learn from Garcilaſſo and other 
authors. We have for our authority Father Gobien, that even 
the inhabitants of the Marian Iſlands have bards, who are greatly 
admired, becauſe in their ſongs are celebrated the feats of their 
anceſtors. . 

But in no part of the world did the profeſſion of bard appear 
with ſuch luſtre as in Gaul, in Britain, and in Ireland. Where- 
ever the Celtz or Gauls are mentioned by ancient writers, we 
ſeldom fail to hear of their druids and their bards; the inſtitution 
of which two orders was the capital diſtinction of their manners 
and policy. The druids were their philoſophers and prieſts; the 
bards, their poets and recorders of heroic actions: and both theſe 
orders of men ſeem to have ſubſiſted among them, as chief mem- 
bers of the ſtate, from time immemorial. The Celtz poſſeſſed, 
from very remote ages, a formed — of diſcipline and 
manners, which appears to have had a deep and laſting influence. 
Ammianus Marcellinus gives them this exprefs teſtimony, 
that there flouriſhed among them the ſtudy of the moſt laud- 
able arts; introduced by the bards, whoſe office it was to ſing 
in heroic verſe the gallant actions of illuſtrious men: and by 
the druids, who lived together in colleges or ſocieties, after the 
Pythagorean manner, and philoſophizing upon the higheſt 
ſubjefts, aſſerted the immortality of the human ſoul. Though 
Julius Cæſar, in his account of Gaul, does not expreſsly men- 
tion the bards; yet it is plain, that, under the title of Druids, 
he comprehends that whole college or order, of which the 


' bards, who, it is probable, were the diſciples of the druids, 


undoubtedly made a part. It deſerves remark; that, accord- 
ing to his account the druidical inſtitution firſt took riſe in 
Britain, and paſſed from thence into Gaul; ſo that they who 
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aſpired to be thorough maſters of that learning were wont to re- 
ſort to Britain. e adds tov, that ſuch as were to be initiated 


among the druids, were obliged to commit to their memory a 


reat number of verſes, inſomuch that ſome employed 20 years 
in this courſe of education; and that they did not think it law- 
ful to record theſe poems in writing, but ſacredly handed them 
down by tradition from race to race. 

So ftrong was the attachment of the Celtic nations to their 
poetry and their bards, that amidſt all the changes of their go- 
vernment and manners, even long after the order of the druids 
was extintt, and the natural religion altered, the bards continued 
to flouriſh; not as a ſet of ſtrolling ſongſters, like the Greek *Ao19o., 
or rhapſodiſts, in Homer's — 7, Irs as an order of men highly re- 
ſpefted in the tate, and ſupported by a public eſtabliſhment. 
We. find them, according to the teſtimonies of Strabo and Dio- 
dorus, before-the age of Auguſtus Cæſar; and we find them re- 
maining under the ſame name, and exerciſing the ſame functions 
as of old, in Ireland, and in the north of Scotland, almoſt down to 
our own times. It is well known, that, in both theſe countries, 
every regulus, or chief, had his own bard, who was conſidered as 
an officer of rank in his court. 

Of the honour in which the bards were held, many inſtances 
occur in Offian's poems. On all important occaſions, they were 
the ambaſſadors between contending chiefs; and their perſons 
were held facred.— Cairbor feared to ſtretch his ſword to the 
bards, though his ſoul was dark. Looſe the bards (ſaid his bro- 
ther Cathmor) they are the ſons of other times. Their voice 
ſhall be heard in other ages, when the kings of Temora have 
failed.” —The bards, as well as the druids, were exempted from 
taxes and military ſervices, even in times of the greateſt danger ; 


The invention of writing made a conſiderable c 
bard-profeſſion. It is — agreed point, that os the 
to be accompanied with muſic, but what is ſimple: a compi ve 
thought or deſcription requires the utmoſt attention — * 
none lor the muſic; or, it it divide the attention, % mak _—_ 
a faint impreſſion, The ſimple operas ot Quinault bear bu 
palm from every thing of the kind compoſed by Boile, * 
Racine. But when a language, in its progreſs to matures yo 
enriched with a variety of phraſes fit to expreſs the moſt elec... 
thoughts, men of genius alpired to the higher ſtrains of _ 
leaving muſie and long to the bards ; which diſtinguiſhed the 6 
feſſion of a poet from that of a bard. Homer, in a lax {; - 
may be termed a bard; for in that character he ſtrolled Pa, 
fealt to fealt. But he was not a bard in the Original { Bo 
he, indeed, recited his poems to crowded audiences : bk 
poems are too complex for muſic, aud he probably did not { : 
them, or accompany them with the lyre. The Trovad f 
of Provence were bards in the original ſenſe, and &w 
capital figure in the days of ignorance, when few could hd 
and fewer write. In later times, the ſongs of the bards were 
taken down in writing, which gave every one accels tg ha 
without a bard; and the profeſſion funk by degrees o 
oblivion. Among the Higlilanders of Scotland, reading — 
writing in their own tongue is not common even at prelem : 
and that circumſlance ſupported long the bard-profeſſon 
among them, after being forgotten among the neighbouring ya. 
tions. 

Among the ancient Britiſh bards, the moſt celebrated is the 
great Merlyn, whoſe true name, according to Lhuyd, is Mer. 
dyhm. The genealogical ſonnets of the Iriſh bards are fill the 


and when they attended their patrons in the field, to record and chief foundations of the ancient hiſtory of Ireland, lu the | 

celebrate their great aftions, they had a guard aſligned them for Highlands of Scotland there are conſiderable remains of many tim: 

their protettion. At all the feſtivals and public aſſemblies they | of the compoſitions of their old bards ſtill preſerved. But the (ie 

were ſeated near the perſon of the king or chieftain, and ſome- moſt genuine, entire, and valuable remains of the works of the the 

times even above the greatell nobility and chief officers of the | ancient bards, and perhaps the nobleſt ſpecimen of uncultivaed nt 

court. Nor was the profeſſion of the bards leſs lucrative than 28 are the poems of Oſſian the ſon of Fingal, a king of the thic| 

it was honourable, For, beſides the valuable preſents which they ighlands of Scotland, who flouriſhed in the ſecond and third a5 in 

occaſionally received from their patrons when they gave them un- | century; lately collected by Mr. Macpherſon, and by him traul. cecd 

common plealure by their performances, they had eſtates in land | lated from the Erſe or Galic language into Engliſh. diur 

allotted for ther ſupport. Nay, ſo great was the veneration which BARILLIA, or Bar1GL14, in the glaſs trade, a ſort of pot. This 

the princes of theſe times entertained for the perſon of their poets, | aſhes imported from Spain, inferior in goodneſs to that of the bark 

and ſo highly were they charmed and delighted with their tuneful | Levant, called polverine when looſe, ſmall, and in powder, and r 

ſtrains, that they ſometimes pardoned even their capital crimes rocketta when in hard rocky lumps. The frit made of theſe naked hes, 

tor a long. | fine and clear cryſtal glaſs, eſpecially that from the roche(ia, or Givic 

We may very reaſonably ſuppoſe, that a profeſſion that was | the polverine in lumps; but the barillia of Spain, though it be gives 

at once fo honourable and advantageous, and enjoyed ſo many | uſually fatter, yet makes not a glaſs ſo white, but uſually wclwing alls 

flattering dillinttions and deſirable immunitirs, would not be | a little to a bluiſh colour. lerpe 

deſerted. It was indeed very much crowded ; and the accounts BARILLA, or BAKILH4, the name of a plant cultivated in tothe 

which we have of the numbers of the bards in ſome countries, | Spain for its aſhes, from which the pureſt kinds of mineral alkali Th 

particularly in Ireland, are hardly credible. We often read, in | are obtained. There are four plants, which, in the early part of the | 

the poems of Oflian, of a hundred bards belonging to one prince, | their growth, bear ſo ſtrong a reſemblance to each other as would opini 

ſinging and playing in concert for his entertainment. Every | deceive any but the farmers and nice obſervers. Thele four are, tree, 

chief band. who was called Allah Redan, or doctor in poetry, was | bare, gazul (or, as ſome call it) algazul, /oza, and ſolicorma ſeems 

allowed to have go bards of inferior note conſtantly about his | or /e/tcor, They are all burnt to aſhes ; but applied to different uſes, and n 

perſon ; and every bard of the ſecond rank was allowed a retinue | as being poſſelled of different qualities. Some of the roguiſh contit 

of 15 poctical diſciples. farmers mix more or leſs of the three laſt with the firſt ; and it one er 

Though the ancient Britons of the ſouthern parts of this iſland | requires a complete knowledge of the colour, taſte, and ſmell of unmin 

- had originally the ſame taſte and genius for poetry with thoſe of | the aſhes to be able to detect their knavery. All theſe alles from 1 

the north, yet none of their poetical compolitions of this period | contain a flrong alkali ; but barilla is the'beſt and pureſt, though vellelt 

have been preſerved. Nor have we any reaſon to be ſurpriſed at | not in the greateſt quantity. Upon this principle, it is fitel the b. 

this. For after the provincial Britons had ſubmitted quietly tv | for making glaſs and bleaching — the others are uſed in thres 

the Roman government, yielded up their arms, and had loſt their | making ſvap. Each of them would whiten linen; but all, e- ue by 

| free and martial ſpirit, they could take little pleaſure in hearing | cept barilla, would burn it. A good crop of barilla impoverilhes alcent 
j or repeating the ſongs of their bards in honour of the glorious | the land to ſuch a degree, that it cannot bear good barilla ll a « 
| achievements of their brave anceſtors. The Romans too, it | ſecond time, being quite exhauſted, For this reaſon the richer Incifiu 
they did not 11 the ſame barbarous police which was long | farmers lay manure upon their ground, and let it lie fallos bo Þai 
N ; alter — — by Edward I. of putting the bards to death, would | for a ſeaſon; at the end of which it is ſown afreſh, without a die ſto 
'N at lealt diſcourage them, and diſcountenance the repetition of | danger, as the weeds that have [hrung up in the year of rc falls | 
'S their poems, for very obvious realons. Thele ſons ot the long | have carried off all the pernicious effetts of the dung. A p- Ur, PI 
[ being thus perſecuted by their conquerors, and negletted by per ſucceflion of crops is thus ſecured by manuring and dal. 0 a |; 
* their countrymen, either abandoned their country or their pro- lowing the different parts of the farm, each in their turn. The ound 
" feſſion ; and their ſongs being no longer heard, were ſoon for- poorer tribe of cultivators cannot purſue the ſame method, for bound 
. otten. : : ; want of capital; and are therefore under the neceſſity of fon. wha 
{1 It is probable that the ancient Britons, as well as many other | ing their lands immediately after manuring, which yiel6s wIlyw 
\ | nations of antiquity, had no idea ol poems that were made only to | them a profit, juſt ſufficient to afford a preſent ſcanty (ub- hiſtory 
| be repeated, and not to be ſung to the ſound of muſical 2 ſiſlence, though the quality and price of their barilla be but lived, ; 
ments. In the firll ſtages ot ſociety in all countries, the two ſiſter | trifling. tp to | 
The method uſed in making barilla is the ſame as that followed [elves © 
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arts of poetry and mulic ſeem to have been always united; every 
vet was a muſician, and ſung hisown verles to the ſound of ſome | in Britain in burning kelp. The plant as ſoon as ripe is pluc 

müſical inſtrument. This, we are direttly told by two writers of | up and laid in heaps, then ſet on fire. The ſalt juices run dt 
undoubted credit, was the caſe in Gaul, and conlequently in Bri. | below into a hole made in the ground, where they run into 4 V 
tain, in this period. The bards (ſays Diodorus Siculus) ſung | trified lump, which is left about a fortnight to cool. An ache 
their poems to the ſound of an inſtrument not unlike a lyre. “ The | might give about a tun. 

bards (according to Ammianus Marcellinus, as above hinted) ARK, in the anatomy of plants, the exterior part of tet 
celebrated the brave actions of illuſtrious men in heroic poems, | correſponding to the ſkin of an animal. For its organization, 
which they ſung to the ſweet ſounds of the lyre.” This account | texture, &c. ſee Mickxoscorie Osjacts, and Plate III. As 
of theſe Greek and Latin writers is confirmed by the general | animals are furniſhed with a panniculus adipoſus, uſually replete 
ſtrain, and by many particular paſſages, of the poems of Oflian: | with fat, which inveſts. and covers all the fleſhy parts, and (creens 
„Beneath his own tree, at intervals, each bard fat down with his | them from external cold; plants are encompaſſed with a bark 
harp. They raiſed the ſong, and touched the ſtring, each to the | replete with fatty juices, by means whereof the cold is kept o, 


| chiet he loved.” and in Winter- time the ſpiculæ of ice prevented from 22 
re 
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freezing the juices in the veſſels: whence it. is, that, ſame ſorts 
of trees remain ever-green the year round, by reaſon their barks 
ontain more oil than can be ſpent and exhaled by the ſun, &c. 
Ray's Wiſddm of God, &c. Fart I. p. 10g. Boerhaave men- 
nous eiglit different ſpecies of juices lodged in the bark, viz. 
he Watery ſap, or chyle, an oil, balm, pitch, reſin, colophony, 
um, and gum in reſin. : 

ere bark of trees in general is of a ſpongy texture; and, 
by many little fibres which paſs through the capillary tubes, 

%ereof the wood conſiſts, it communicates with the pith ; ſo 
ye the proper nutriment of the tree, being imbibed by the 

» and carried up throu h the fine arterial veſſels of the tree 
1 he warmth of the ſoil, Ve. to the top of the plant, is uſually 
ſuppoſed to be there condenſed by the cold air, and in that form 
returns-by its o gravity down the veſſels, which do the office 
of veins, lying between the wood and inner bark ; leaving, as It 
Ales by, ſuch parts of its juice as the texture of the bark will 
eccive, and requires for its ſupport. 

That ſoft whitiſh rind or ſubſlance between the inner bark 
and the wood, which Mr. Bradley thinks to do the office of 
veins, ſome account a third bark, only differing from the others 
„ that its fibres are cloſer; it is this contains the liquid ſap, 

ms, &c. found in plants in the ſpring and ſummer months. 
f kardens by little and little, by means of the ſap it tranſmits, 
and is converted imperceptibly into the woody part of the tree. 
There are few trees without it; yet it is ſtill found in leſs quan- 
ity as the tree is more expoſed to the ſun ; that of the oak 1s 
ordinarily about an inch thick. It is here that the corruption of 
nes generally . ; whence thoſe who fell and cut out trees, 
wot always to take care to leave as little of it on as 11 

The bark of roots is ſometimes yellow, as in dock; fome- 
times red, as in biſtort: ofteneſt white. It is derived from 
the ſeed itfelt, being ouly the extenſion of the parenchyma of 
the talicle. It is varioully ſized, being ſometimes very thin, as 
in the Jeruſalem artichoke, and in moit trees. Sometimes it is 
thicker, aud makes the greater part of the ſubſtance of the root, 
1 in aſparagus and dandelion. In beet-root, the bark ſcarcely ex- 
ceeds a good thick ſkin ; whereas in a carrot, it is half the ſemi- 
diameter of the root, being in une places above an inch over. 
This too is found common to the generality of roots, that their 
barks are proportionably thicker at bottom than at top. FS 

The inner part of the bark, we have obſerved,-annually ligni- 
fes, or turns to wood: the bark of a tree is found each year to 
divide and diſtribute itſelf two contrary ways: the outer part 
ives towards the ſkin, till it becomes kin itſelf, and at length 
alls off, like the ſcales or dandriff of our body, or the exume of 
ſerpents; while the inmolt portion is yearly diſtributed and added 
tothe wood, 

The bark is found truly continuous to the body of a tree, as 
the ſkin of our body is to the fleſh; contrary to the common 
opinion, which imports, that the bark only ſurrounds the 
tee, as a ſcabbard does a ſword, or a glove the hand; which 
ſeems confirmed by the eaſy flipping of the bark of willow, 
and moll other trees, when full of ſap, from the wood. Their 
continuity is affetted by means of the parenchyma, which is 
one entire body, running from the bark into the wood, and thus 
uniting both together. The reaſon why the bark ſlips fo eaſily 
from the wood is, that moſt of the parenchymous parts are young 
rellels formed every year ſuccellively between the wood anc 
tie bark, and are much in the condition of the tender veſſels or 
tbres of the embryos in a womb, or egg; a thouſand of which 
ae broken with the ſmalleſt force. Ihe trees only live by the 
Acent of the ſap in or between the bark and wood, and that 
| a cucle be drawn round any tree (except, perhaps, aſh) by 
melon to the timber, how thin ſoever the knife be, provided 
do pat of the thickneſs of the bark remain uncut, the tree will 
die from that part upwards, has been the ſtanding doctrine of natu- 
falilts of all ages, and is delivered tor fact by Bun, and others. 
Ur. Plot alerts this to be à popular error from the inſtance 
0 a large old elm in Magdalen-college grove, quite diſbarked 
wound, at molt places two feet, at ſome four feet, from the 
ground, which yet grew and flouriſhed many years, as well as 
ay tree in the grove, Beſides, it was entirely without pith, being 
low within as a drum: and the ſame is confirmed from the 
hiſtory of the elm in the Thuilleries, related by M. Parent, which 
ved, and put out leaves, though entirely [tripped of bark from 
p to bottom, Add, that the plane — cork trees divelt them- 
ces yearly of all their old bark, and acquire a new one, as 
inakes do their ſkins : and in the change from one tothe other, it is 
evidently not by the bark that they are nouriſhed, Some infer 
om hence, that the bark. never feeds the wood. Dr. Plot is 
more reſerved in his concluſion, arguing only, that hence it ſeems 
- tollow, that there muſt be other yellels, belides the ſap - veſlels 
vi the bark, capable of the office of conveying ſap. It is probable 
ben the ordinary conveyance fails, ſome of the woody part, 
which had all once been ap · veſſels, reſumes its ancient office; 
n the author laſt mentioned conjettures, they ſlill ſo far 
* their office of conveying ſap, as to keep a tree alive, though 
if. de Wgment it; which may, perhaps, be one different 

* of thole lap veſſels in wood from thoſe in the bark, the | 
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former being ſufficient for the continuation of a tree; and the 
latter ſerving only for its augmentation. Plin; Hiſt: Nat, lib. 
xXVit. c. 24. Phil. Tranſ. No: 43. Hiſt. Acad. Scien. 1709, 
and 1711, Plott's Nat, Hiſt. Oxf. c. vi. 4 63. 1 

Mr. Brotherton has given ſome new experiments, which 
ſeem ta decide the cqntroverſy, and ſhew that. the bark is not 
the vehicle of vegetation: he hacked 4 crab-tree round with a 
hatchet, fo as, beſides cutting off the hark, to cut pretty deep into 
the wood, for the breadth of about tour inches; yet the ſame 
year it was obſerved to increaſe very conſiderably in thickneſs 
above the ſaid hacking, and to ſhoot in length of wood about one 
toot: the next year it alſo grew conſiderably, and ſhot in length 
hve inches; the third year it died to the very root. The like 
was found in another tree, part of whoſe bark was eaten off by the 
canker: the lower part ſlood without increaſe, and by degrees the 
wood rotted: the upper part increaſed to the third year, and then 
died alſo. | 

M. Magnol mentions an olive-tree, from which a circular 
ring of bark, being cut away, the tree that year bore, above the 

lace of inciſion, Jouble the quantity of flowers and fruit which 
it uled to bear. Mr. Reneaume relates a fact nearly a- Kin to this. 
In the country about Aix and Marſeilles, when an olive-tree 
grows old, and almoſt ready for telling, they have a method of 
making it firſt yield all the fruit which it is capable of produc. 
ing, by cutting a circular ring of bark, an inch broad, from one 
of its young branches, and in its place putting an equal ring of 
bark taken from the branch of a young bearing olive- tree; the 
eſſoct of this engraftment is, that the branches of the old tree bear 
13 the enſuing year, and thoſe of the young one die away. 

iſt, Acad. Sc. 1711. From the whole, Mr. 13 con- 
cludes, that the ſap, moſt of it, if not all, aſcends in the veſſels 
ot the woody part, and not by the bark, mor between the bark and 
the wood. Phil. Tranſ. No. 187, p- 312. 

Mr. Leewenhoeck, on the other hand, has given ſeveral expe- 
riments and obſervations with the microſcope, to ſhew that the 
bark of trees is produced from the wood, and not the wood from 
the bark. Philoſ. Tranſ. No. 202. | 

It is very remarkable, that trees ſtripped in the time'of the ſap, 
and ſuffered to die, afford timber heavier, made unitormly the 
ſtronger, and fitter for ſervice, than if the tree had been cut down 
in its healthy ſtate. Something of a liks nature has been obſerved 
by Vitruvius and Evelyn. Mem. Acad. Scienc. 1738. The 
bark has its peculiar diſeaſes, and is infetted with inſetts peculiar 
to it. Mols is a diſeaſe of the bark. Wounds of the bark often 

rove mortal. 

Of the bark of willows and linden trees is ordinarily made a 
kind of ropes. The Siameſe make their cordage of the bark of 
the cocoa-tree, which is allo the caſe in moſt ot the Aſiatic and 
African nations. In reality, the flax and hemp, with all their 
toughneſs, are only the ſap-veſlels, or ligneous fibres of the bark 
of thoſe plants. 

There are a great many kinds of barks in uſe in the ſeveral 
arts, ſome in Agriculture, ſome in Medicine, as the guinguina, 
or Jefuit's bark, macer, chacarilla, &c. others in dying, as the 
bark of the alder; others in ſpicery, as cinnamon, cafſia lig ned: 
others are ufſetul on other occaltons, as cork; that of a kind of 
birch is uſed by the Indians for canoes capable of holding twenty. 
four perſons. The bark of the oak has been long uſed in tannin 
leather, and even thought ellential to that operation: but a dif 
terent ſubſlance has been lately diſcovered, which anſwers the 
purpoſe full as well, and may be procured at a much cheaper rate; 
we mean oak. ſawduſt, or the chips of oak reduced to powder, 
This valuable ſecret was purchaſed by the ſociety for the encou- 
ragement of arts, &c. See the article TAN. 

The ancients wrote their books on barks, eſpecially thoſe of 
the aſh, and L or lime-tree ; not. on the exterior or outer bark, 
but on the inner and finer, called philyra F which are of fo dura- 
ble a texture, that there are manuſcripts on it, ſill extant, a thou- 
ſand years old, 

In the Ealt Indies, they manufacture the bark of a certain 
tree into a kind of ftuff or cloth. It is ſpun and drefled much 
alter the manner of hemp, The long filaments ſeparated from 
it, upon beating and ſteeping it in water, compoſe a thread, of a 
middle kind between ſilk and common thread , neither ſo ſoft 
nor bright as ſilk, nor ſo hard or flat as hemp. See Neuman's 
Works, p. 428, note. Some of thele ſtuffs are pure bark, and 
are called pinaſſes, biambonnes, &c. In others they mix filk 
with the bark, and call them ginghams and nitlas: the founta- 
lungees too are part ſilk, part bark, and are only diſtinguiſhe 
by hin ſtriped, Bark alſo makes a good manure, eſpecial! 
that of oak, which is rich in ſalt; but the better fort is reſerved 
for tanning. | 

In the illand of Otaheite, the natives make their cloth, which 
is of three kinds, of the bark of three different trees; the paper- 
mulberry above mentioned, the bread fruit-tree, and the cocoa- 
tree. That made of the mulberry is the fineſt and whiteſt, and 
worn chiefly by the principal people. See BAxxEzs's G0. 
GRAPHY, ; 

BARKING of trees, is the peeling off or ſtripping the bark 
from the wood. The month of May is the lealon ot barking 
1 # Fa 65 ' » 'T Ty" 


of trees, becauſe then the ſap looſens the bark from the wood; 
” which it is very hard to effect in any other time, unleſs the ſea- 
{on be very wet; heat and dryneſs being always oppoſite thereto. 
Maliciouſly barking of apple-trees, or other fruit-trees, is made 
felony by g7 Hen. VIII. c. 6. 8 

BARKING is alſo a name given to the cry of dogs and foxes. 
The term is alſo applied to certain quaint noiſes made by ſick 
perſons in ſome diſeaſes. In cynic ſpaſms, and epileptic fits, the 
patient ſometimes ſnarls, howls and 1 with all the notes of 
a dog. But it is in the hydrophobia that barking has been ofteneſt 
obſerved: perſons ſeized with this are apt to rave, bite, ſnarl, and 
make a harſh noiſe in their throats, which is called barking. — 
Vide Phil. Tranſ. No. 280, No. 323, No. 207, and No. 242. 
See alſo the 2 of MEpicixe, Genus 47. 


Bark, or Fe/uft's Bark, is a name given by way of eminence 


to the quinquina ur cinchona, For a copious account of its 
nature and medicinal uſes, ſce the article CIScH¹ONA. 

BARLEY, in Botany, a gramineous, frumentaceous herb, 
whole ſeeds are of the larger ſort, being covered with a huſk, 
growing in a ſpike, and the grains bearded. The principal uſe 
of barley among us is for making beer, in order to which it 1s 
firſt malted. See BREWING. * has alſo its medicinal vir- 
tues, in which it reſembles oats; the wort of malt is an excel- 
lent antiſcorbutic. For a copious account of the moſt approved 
methods of cultivating barley, ſce the Syſtem of AGRICULTURE, 
Set. IV. 

The Spaniards, among whom malt liquors are little known, 
feed their horſes with barley as we do with oats. In Scotland, 
barley is a common ingredient in broths; and the conſumption of 


it for that purpoſe is very conſiderable, barley-broth being a diſh * 


as frequent there as that gf ſoup in France. 

Pearl Barley, and French Barley ; theſe are barley freed of the 

huſk by a mill: the diſtinflion between the two being, that the 
earl barley is reduced to the ſize of ſmall ſhot, all but the very 
week: of the grain being ground oy: 

Barley-water is a decoction of either of theſe, and is reputed ſoft 
and lubricating, of frequent uſe in phyſic. 3 

This well-known decoftion is a very uſeful drink in many dif. 
orders; and is recommended with nitre, by ſome authors of repu- 
tation, in ſlow fevers. 

BARM, otherwiſe called Yeaſt ; the head or working produc- 
ing by the fermentation of ale or beer. It is the froth that forms 
on the ſurface of the beer or wine of grains during their fermen- 
tation; which, mixed with dough, raiſes it more quickly and 
better than leaven, and makes the lighteſt bread. 

BAROMETER, a machine for meaſuring the weight of the 
atmoſphere, and the variations therein, in order chiefly to deter- 
mine the changes of weather and the heights of mountains, &c, 
to which uſe it was firſt applied by M. Paſcal, in leſs than four 

ears aſter the invention of it. The word is compounded 
of copy, weight, and wirpoy, meaſure, The barometer is fre- 
quently confounded with the buroſcope, though ſomewhat im- 

roperly; the latter, in lriktneſd, being a machine that barely 

ews an alteration in the weight of the atmoſphere: but it is one 
thing to know that the air is heavier at one time than another, 
and another to meaſure how much the difference is; which is 
the buſineſs of the barometer. "The barometer is founded on 
the Torricellian experiment, as it is called, from its inventor 
Torricelli, in 164g. 

The common barometer conſiſts of a glaſs tube hermetically 

ſealed at one end, and filled with quickſilver well deſecated and 
urged of its air. The finger being then placed on the open end, 
ln immediate contact with the mercury, ſo as not to admit the 
leaſt particle of air, the tube is inverted, and the lower end 
plunged into a baſon of the ſame prepared mercury ; then upon 
removing the finger, the mercury in the tube will join that in 
the baſon, and the mercurial column in the tube will ſubſide to 
the height of 2g or go inches, according to the ſlate of the at- 
moſphere at that time. As the Weng of the atmoſphere dimi- 
niſhes, the mercury in the tube wil 
traty, as it increaſes the mereury will guy aſcend ! the column 
of mercury ſuſpended in the tube being always equal to the 
weight of the incumbent atmolphere. This is the principle on 
which all barometers are conſtrütted. 

BARON, a 7 * who holds a barony, 
primary Import of this term Is much conteſted, - 

The term Baron is more particularly uſed, among us, for a 
lord or peer of the loweſt Elaſs; vr a degree of nobility next 
below that of a vifeount, and above that uf a knight of a bus 


Fu 


The origin and 


nel. 
In anelent records the word baron Included all the nobility of 
Vngland, becauſe regularly all noblemen were barons, though 
they had alſo a higher dignity, But it hath ſumetimes happened 
that, when an ancient baron hath been raiſed ty a new degree ol 
erage, in the eourſe of a few generations the two titles have 
defcefded differently 1 one perhaps to the male defeendents, the 
ather o the heirs general ; whereby the earldum or other ſupe- 
rior title hath ſubliſted wagon a barony ; and there are alſo 
modern inſtances, where earls and viſcounts have been created 
without annexing a baruny to their own honours; ſy that now 


is the lord's court, and incident to every manor) 


here deſcetid ! on the con- 
| 


the rule doth not hold univerſally that all peers are barons 
The original and antiquity of barons has occafioned pr, 
quiries among our Engliſh antiquarians. The moll 


opinion is ſuppoſed to be, that they were the ſame with 
ſent lords of manors; to which the name of court baro 


great in; 
Probable 
Our pre. 
u (which 


countenance. It is ſaid the original name of this dignty j In 


land was vavaſſour, which by the Saxons was =y_ 
thane, and Ye Normans * baron. It ma de in 
from N John's magna charta, that originally all lords of 0 
nors, or barons, had ſeats in the great council or parlia, 5 
but ſuch is the deficiency of public records, that the lirl} — 
to be found is of no higher date than the 49th year of K0 
Henry III.; which, although it was iTued out in the Ki mn 
name, was neither by his authority nor by his direclim: | ; 
not only the king himſelf, but his ſon Prince Edward, and of 
of the nobility who ſtood loyal to him, were then priſone _ 
the hands of the rebellious barons ; having been ſo made 11 10 
month of May preceding, at the battle of Lewes, and ſo n = 
nued until the memorable battle of Eveſham, which happened & 
Auguſt the year — when, by the happy elcape of Pr . 
Edward, he reſcued the king and his adberents out of the hank 
of Simon Mounttort, Earl of Leiceſter. It cannot be doch 
but that ſeveral parliaments were held by King Hen I 
and King Edward I.; yet no record is to be found yiving an, 
account thereof (except the gth of King Edward 1.) — 60 
22d year of the reign of the laſt-· mentioned king. 1 
Before the 49th of Hen. III. the ancient parliaments conſige 
of the archbiſhops, biſhops, abbots, earls, and barons. 0! theſe 
barons there were two ſorts: the greater barons, or the Hing 
chief tenants, who held of him tn capite by barohy; and tha 
leſſer barons, who held of the firſt by military ſervice in capite 
The former had ſummons to parliament by fever writs; and 
the latter (i. e. all thoſe who were polleſſed of thirteen knights 
fees and a quarter) bad a general ſummons from the ſheriff in 
each county. Thus things continued till the 49th of Hemy L 
But then, inſtead of keeping to the old form, the prevailing 
powers thought fit to ſummon, not all, but only thoſe of the 
. barons who were of their party; and, inſtead of the leſſer 


arons who came with large retinues, to ſend their precepts u. 


the ſheriffs of each county, to cauſe two knights in every (hire to 
be choſen, and one or two burgelles for each borough, to repre. 
ſent the body of the people reſiding in- thoſe counties and bo. 
_— which gave riſe to the ſeparation into two houſes of 
parliament, By degrees the title came to be confined 10 the 
greater barons, or lords of parliament only; and there were 19 
other barons among the peerage but ſuch as were fummohed by 
writ, in reſpett of the tenure of their lands or baronies, lil 
Richard II, firſt made it a mere title of honour, by conterring it 
on divers perſons by his letters patent. 

When a baron is called up to the houſe of peers by writ of 
ſummons, the writ is in the king's name, and he is dire(ted to 
come to the parliament appointed to be held at a certain time 
and place, and there to treat and adviſe with his majeſly, the 
28 and — about the weighty affairs of le vation, 

he ceremony of the admiſſion of a baron into the houle of 
peers is thus: He is bronght into the houſe between two barons, 
who condutt him up to the Lord Chancellor, his patent or writ 
of ſummons being carried by a king at arms, who preſents it to 
the Lord Chancellor, who reads it, and then congratulates him on 
his becoming à member of the houſe of peers, and invells hin 
with his parliamentury robe. The patent is then delivered (0 
the clerk of the patliamerit, and the oaths are adminiſtered 10 
the new your who is then condutted to his ſeat on the barons 
bench. Some barons hold their ſeats by tenure, The hilt who 
was raiſed to this dignity by patent was John de Beauchamp, of 
Holt Caſtle, created Baron of Kidderminſler in Worcellerlhire 
to him and his heirs-male, by King Richard II. in the 11th 
year of his reign, He invelled lim with @ mantle and cp 
The coronation-robes uf a baton are the ſame as an carl's, en. 
cept that he has only two rows of ſpots on each ſhoulder, I 
like manner, his parliamentary robes have but two guards 0 
white fur, With rows of gold lace, In other reſpetts they at 
the ſame as other peers, King Charles II. granted a cao 
ts the baron, It has fix pearls, ſet at equal diflariees on (ht 
288 His eap is the fame as a Viſeouit's, His le 1 
Right Honourable ! and he is yled by the king or queen, fg 
Trufty and Well Beloved, 

For rank In point of ereation, Ke. of the refpe/tive barons 
Great Britain and Ireland, fee the Sy lem of Pernauk. 1 
their Arms, Mottos, &e. fee the Plates annexe(!, | 

BARONS of the exchequier are Judges, four in number, Of 
whom 1s ealled the chief baron, and the other threw e 
barons, to whom the adminififation of juſtice 1s commits! 
cauſes between the king and his ſubjetts, touching 141/044 
longing io the exehequer, and the king's reveni. 119 4 
enlled barons, becauſe barons of the realm were wed 40 V4 0% 
ployed in that office, Their office Je alſo 4% look to the arvhrr 
of the king; to which end they haveraudizors nder them! # 
well ay to decide cauſes relating to the revenue, brought Þ) 7 
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ns into the exchequer; ſo that, of late, they have been con- 
ſons learned in the law. See CourrT. 

Barons of the cinque ports, are members of the houſe of com- 

elected by the five ports, two for each port. See Cixgus 

nh Thoſe who have been mayors of Corfe-Caſtle, in Dor- 
— are alſo denominated barons: as were, formerly, the 
chief citizens of London. * pn 

BARONET, a dignity or degree of honour next beneath a 

and above a knight; having precedency of all knights 
_Y thoſe of the garter, and being the only knighthood that 
N The dignity of baronet is given by patent, and is the 
. 5 de 1. of honour that is hereditary. The order was founded 
_ James I. at the ſuggeſtion of Sir Robert Cotton, in 1611, 
by ey baronets were created at once; to which number it was 
— they ſhould always be reſtrained: but it is now enlarged 
_ king's pleaſure, without limitation. 
" hey had leveral conſiderable privileges given them, with an 
FS tp © to them and their heirs male, They were allowed to 
harge their coat with the arms of Uliter, which are, in a field 
. — ſiniſter hand, gules; and that upon condition of their 
Alen lin the province of Ulſter in Ireland againſt the febels, 
— haralled it extremely: to which end they were each to 
nf and keep up 30 ſoldiers at their own expence for three years 
— 9 or to pay into the exchequer a ſum ſufficient to do it; 
fich at 8d. per day per head, was 1ogl. So that, including 
= the expence of this dignity may be about 1200. iteriing. To 
be | ualified for it, one — be a gentleman born, and have à clear 
( J. per annum. | 

abs inn according to the dates of their patents; by 
the terms of which no honour is to be eretted between barons 
and baronets. The title Sir is granted them by a peculiar ciauſe 
in their patents, though they be not dubbed knights: but both a 
baronet, and his eldeſt ſon, being of full age, may claim knight- 


mea 
llantly per 


hood, —The firſt baronet who was created was Sir Nicholas Bacon, 


of Redgrave in Suffolk, whoſe ſucceſſor is therefore ſtyled Pri. 
torum Anglie. | 
2 —.— of Scotland, called alſo Baronets of Nova Scotia. 
The order of knights-baronets was alſo deſigned to be eſtabliſhed 
in Scotland in the year 1621, by king James I. for the plantation 
and cultivation of the province of Nova Scotia in America; but 
it was not actually inſtituted till the year 162, by his ſon Charles I, 
when the firſt perſon dignified with this title was Sir Robert 
Gordon of Gordonſtone, a younger ſon of the Earl of Sutherland, 
The king granted a certain portion of land in Acadia or New 
Scotland, to each of them, which they were to hold of Sir 


; William Alexander (afterwards Earl of Stirling) for their en- 


ent who ſhould hazard their lives for the good and in- 
—＋ that plantation, with precedency to them, and their 
heirs-male for ever, before all knights called equites aurati, and 
all leſſer barons called lairds, and all other gentlemen, except 
Sir William Alexander, his majeſly's lieutenant in Nova Scotia, his 
heirs, their wives and children ; that the title of Str ſhould be 
prefixed to their Chriſtian name, and Baronet added to their ſur. 
name; and that their own and their eldeſt ſons' wives ſhould en- 
the title of Lady, Madam, or —_— was ſo 
deſirous of adding every mark of dignity to this his tavourite 
order, that, four years after its inſlitution, he illued u royal war- 
rant, granting them the privilege of wearing an orange ribbon 
and « medal ; which laſt was preſented to each of them by the 
king himſelf, according to the words of the warrant, All the 
privileges of the order, particularly this ot wearing the medal, 
were confirmed, at the king's requelt, by the conventiunof eſtates, 
in the year 16g0; and in order to eflabliſh them on the moſt 
folid foundation, they were again confirmed by an att of the 
parliament of Scotland, in the year 1693. This mark of dif. 
tinftion fell to the ground; with all the other honours of Scotland, 
during the uſurpation o the long parliament and of Oliver 
Cromwel, It continued in general, _ not total diſuſe 
after the Reſtoration. There have been former meetings © 
the order to revive the uſe of it; one in the year 1791, and another 
I 1994+ Theſe meetings proved ineſſettüal, becauſe the proper 
ps towarils its revival were not l but under the auſpices 
of bur Illuſtrious monarch George 111, ſuch meaſures were con- 
wy in the year 1975 as have effettvally eſtabliſhed this honours 
le dignity, 
ane of Lreland. This order was likewiſe inſtituted by 
Klang Jemes I. In the 18th year of his reign, for the lame purpoſe, 
Wil with the fame privileges, within the kingdom of Ireland 
W he had conferred on the like order In England j for which the 
ih baronets paid the fame fees Int the treaſury of Leland, The 
Milt of that kingdom who Was advanced 10 this ereditary dIghlty 
Wat Nir Franels Blundell, then ſeorctary for the affairs of Le- 
ex Ninee his time, [everal have been erented, no number being 


mite, 
BARRACKS, or BARACKA, places for Coldiers to lodge in, 

Wpoelally in Ine, -Horte, when damp, are grey preſu- 

Gelal zu tho health of the folders lodged In them; oevnlioning 

dyſenteries, intermitting fevers, coughs, rheumatie pains, &. For 

which reaſon, quarter» maſters ought to be careful in examinin 

Wory burrack © by the magiſtrates of u place; rejotting 
Nov, gg. Vol. J. 
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ground-floors in houſes that have either been uninhabited, or have 
any ſigns of moiſture. . 

BARREL a certain quantity, or weight, of ſeveral merchandizes, 
which is various as the commodities vary. The Engliſh barrel, 
ine meaſure, contains the eighth part of a ton, the fourth part of a 
Pipe, and the moiety of a hogthead, that is, chirty-one gallons and 
a half; of beer it contains thirty-ſix gallons; and of ale thirty- 
two gallons. The barrel bf beer, vinegar, or liquid preparing for 
vinegar, is to contain a4 gallons, according to the ſtandard of the 
ale quart. 10 and 11 W. III. cap. 21. 

The barrel of herrings is to contain ga gallons, wine meaſure ; 
being about 28 gallons, old ſtandard: uſually amounting to about 
1000 full herrings, 13 Eliz. cap. 11. The barrel of ſalmon is to 
contain 42 gallons, 5 C. cap. 18.—And the barrel of eels, the 
ſame, 22 Ed. IV. cap. 2. The barrel of ſoap is to contain 256 pounds, 
10 A. cap. 19. The barrel, or barrilla, of — is a liquid mea- 
ſure, containin z 20 flaſques, flaſks, or one-third of a ſtar or ſlaio. 

BARREN-CORN, the name given toa diſtemper in corn by M. 
Aimer, who firſt obſerved it. I is moſt common in wheat and 
rye; the ears of which are long, lean, and white; in ſome the 
itamina are dry, tranſparent, and horned : the temale organs are 
ſmall, whiter, and leſs velvetty than in healthy ears; in — the 
hlaments are ſmaller, the apices are void of farina, and the ſtig- 
nata badly unfolded. It is owing either tothe too ſudden growth 
i the corn; to troſt, or to hot gleams of ſun-ſhine after hard 
ihuwers ; and ſometimes, though very prong + to inſects. Count 
Ginnant imputes this diſeaſe of corn to the faultineſs of the ſoil; 
and he recommends particular attention tothe amendment of it by 
ſuch means as are beſt ſuitable to its nature; and he alſo directs to 
change the ſeed every year. 

BARRETRY, in law, is the offence of frequently exciting: 
and ſtirring up ſuits and quarrels between his Majeſty's ſubje&s,' 
either at law or otherwiſe. 'The puniſhment for this offence, in a 
common perſon, is by fine and impriſuament : but if the offender 
(as too frequently is the caſe) belongs to the profeſſion of the law, 
a barreter, who is thus able as well as willing to do miſchief, ought 
allo to be diſabled from prattiſing for the future. And indeed it 
is enatted by ſtatute 12 Geo. I. c. 22, that it any one, who hath. 
been convitied of forgery, perjury, ſubornation of perjury, or 
common barretry, ſhall practiſe as an attorney, ſolicitor, or agent 
in any ſuit; the court, upon 1 ſhall examine it in a lum 
mary way; and, if proved, ſhall dirett the offender to be tranſ- 
ported for ſeven years. Hereunto alſo may be referred another 
olfence, of equal malignity and audaciouſnels ; that of ſuing an- 
other in the name of a htitious plaintiff, either one not in being at 
all, or one who is ignorant of the ſuit, This offence, if committed 
in any of the king's ſuperior courts, is left, as a high contempt, to 
be puniſhed at their diſcretion ; but in courts of a lower degree, 
where the crime is equally pernicious, but the authority of the judges 
not equally extenſive, it is directed, by the ſtatute 8 Elis. C. 8, to 
be puniſhed by ſix months” impriſonment, and treble damages to 
the party injured, 

BARRISTER, is a counſellor learned in the law, admitted to 
plead at the bar, and there to take upon him the protettion and 
defence of clients, They are termed juri/conſultt ; und in other 
countries called /centiatt in jure: and anciently barriſters at law 
were called apprentices of the law, in Latin apprenticu u 
noblioris. The time before they ought to be called to the bar 
by the ancient orders, was eight years, now reduced to five; and 
the exerciſes done by them {i they were not called ex gratia} 
were twelve grand moot, performed in the inns of Chancery in 
the time of the grand readings, and a petty moots in the term 
times, before the readers of the reſpettive inns: and « barriſter 
newly called is to attend, the (ix (or four) next long vacations, the 
exerciſe of the houſe, vis. in Lent and Summer, and is thereuport 
for thoſe three (or two) years ſtyled « vacation barriſter, ſo 
they are called uiter barriflers, I. e. pleaders ouſter the bar, to dil- 
tinguiſh them from benchers, or thoſe that have been readers, who 
are ſometimes admitted to plead within the bar, as the king, queen, 
or prince“ counſel are. 

BARKOWS in anelent topography, artificial hillveks ot 
mounts, met with in many parts uf the world, liitetided, as repoſt= 
torles for the dead, and formed either of ſtone heaped up, of of 
the earth, For the former more generally Known by the hame of 
ealrns, ſve CAAM Ol the latter Dr. Plott takes Hutice of twy 
(brts in Oxfordſhire i one placed on the Hillitary Ways j the other 
un the fields, meadows, Or Woutls | the firlt fort doubtlels of Ry: 
man erettion, the other more probably eretted by the DBrituns of 
Danes, We have an exatiivation of the barrews in Cornwall by 
Dr, Williams, in the Phil, 'Trank No, 441, rom whoſe obſervas 
tons we Hud that they are compoſed of foreign of adventitious 
earth j that Je, fuel as dues nut File on the place, but is brought 
rom fume dillanee.== Monuments of this kind are allo very free = 
quent in Seotland, On digging inte the barrows, urns have 
been found in ſome of them, made of calcined earth, and eon, 
mining burnt bones and aſhes j In ethers, (lung cheſts comaining 
honey entire in others, bones nelther lodged in cheſts nor de» 
wlited in with, ; 
Ancient Greece and Latium concurred in the ſame prafiice 
with the natives of this illand, Patrgclus among the Greeks, and 

30 Hector 


Hector among the Trojans, received but the (ame funeral honours 
with our Caledoniati heroes; and the aſhes of Dercennus, the 
Laurentine monarch, had the ſame — protettion. The urn 
and pall of the Trojan warrior might perhaps be more ſuperb than 
thoſe of a Britiſh leader i the riſing monument of each had the 
common materials from our mother earth, 

The ſhowy bones his f lends and brothers place, 


With tears collected, In a gollen vaſe, 


The golden vaſe In purple palls they roll'd 

Of (olteſt texture duc lnwrought with gold, 
Laſt, o'vr the urn the facred earth they (ſpread, 
And rals'd a tomb, memorial of the dead. 


Popt't Homer's Mad, uU. 1003. 

Or, as it is more ſtrongly expreſſed by the ſame elegant tranſ- 
lator, in the account of the funeral of Patroclus ; 

* heap thy (welling bed 
N 11 th av ul. 1 Ib, zxxlll, 30g. : 

BARTERING, the att of wang or exchanging one com- 
modity for another of like value. The word comes from the 
Spanilh dareter, to deceive, or cheumvent in bargaining; perhaps 
becaule thoſe who deal this way uſually endeavour to uver-reach 
one another, 

This is alſo called bartry, 19 Elie, cap. 7. In order to ſolve 
all queſtions that one — this article, ſee the Syſtem of 

Mkrie, Chap. XI. throughout, ; 
A BARTHOLOMEW, AY, a feltival of the Chriſtian 
church, celebrated on the 84th of Auguſt, St. Barthulomew was 
one of the twelve Apoſtles ; and is elleemed to be the ſame as 
Nathaniel, one of the Gel diſciples that came to Chriſt, 

It is thought this apoſtle travelled as Har as Lndia, to propagate 
the golpely for Euſeblus relates, that « famous philoſupher and 
Chriſtian, named Partencs, deſiring to imitate the apoſtolical 
zeal in propagating the laith, and travelling for that purpole as 
far as India, found there, among thole who yet retained the 
knowledge of Chriſt, the goſpel of Gt, Matthew, written, a4 the 
tradition aflerty, by St, Bartholomew, one of the twelve apoſtles, 
when he preached the goſpel in that country, From thenee he 
returned to the more northern and weltery parts of Alla, and 

ached ta the people of Hierapolis; then in Lycaonia 4 and 
ah at Albania, a city upon the Caſpian Sea; where his en- 
deavours to reclaim the people from idulatry were erawned with 
martyrdom, he being (accurding i fume writers) flayed alive, 
and crucified with his head downwards,— There is mention made 
of a Goſpel of St. Bartholomew, in the preface to Qrigen's 
Homilies on St. Luke, and in the preface to St. Jerome's Com- 
mentary on St, Matthew : but it is generally louked upon as 
ſpurious, and is placed by pope Gelaſius among the apoeryphal 


ks. 
RN ARUCH {The Prophecy 5 , one of the apocryphal books, 
ſubjoined to the canon vt the Old Teſtament, Baruch was the 
ſon of Neriah, who was the diſciple and amanuenſis of the pro- 
phet Jeremiah, It has been reckoned part of Jeremiah's pro- 
phecy, and is often cited by the ancient tathers as ſuch. Joſephus 
tells us, Baruch was deſcended of a noble family ; and it is ſaid 
in the book itſelf, that he wrote this prophecy at Babylon; but 
at what time is uncertain. It is difficult to determine in what 
language this prophecy was originally written, There are extant 
three copies of it; one in Greek, the other two in Syriac ; but 
which of theſe is, or whether any one of them be, the original is 
uncertain, 8 
BASALTES (from ba/al, “ iron;“ or Saraatgu, diligenter 
examino) in mineralogy, a heavy, hard ſtone, chiefly black or 
reen, conſiſting of priſmatic cryſtals, the number of whoſe ſides 
1s uncertain, The Engliſh miners call it cockle; the German 
fehoerl, Its ſpecific gravity is to that of water as gooo or up- 
wards to 1000. It frequently contains iron; and confiſts either 
of particles of an indeterminate figure, or of a ſparry, ſtrained, or 
fibrous-texture. It has a flinty hardneſs, is inſoluble by acids, 
and is fuſible by fire, The following is an analyſis of ſome baſal 
by Mr. Bergman: 1 4 
i omparative analyſis of baſaltes and lava. 
Raſaltes, 100 parts contains Lava, 100 parts contains 


Siliceous earth 500 | 
Argillaceous 1,5 | Siliceous earth 49 
Calcareous 8 | Argillaceous 36 
Manganeſe 2 | Calcareous » 1 


ron £5 | Iron 14 
The moſt remarkable property of this ſubſtance is its figure, 
deing never found in rata, like other marbles, but always fand. 
ing up in the form of regularangular columns, compoſed of a num. 
her of Joints, _ ＋ 1 = * — fitted to, another, as if 

16d by the hands of a ſkilful workman, | 
he was originally found in columns in Ethiopia, and frag. 
ments of it in the river Tmolus, and ſome other places. We now 
have it frequently, both in eblumns and in fmall pieces, in Spain, 
Ruffia, Poland, wear Drelilen, and in Silefia ; but the nobleſt ore 
in the world ſeems to be that called the Giant Cauſeway in Ire. 
land, and Staffa, One ot the wellern iſles of Seotland. Great quanti- 
ties of baſaltes are likewiſe found in the neighbourhood of mount 
Dua in Blelly, of Heels in Ireland, and of the voleans in 12 


| 


iſland of Bourbon. 'Theſe are the only three afive Volrangy 
in whoſe neighbourhood i is to be met with ; but it is all found 
in the extinguiſhed volcanos in Italy, though not in the nel b 
"a lenlend r xt 
n Ireland the bataltes rites far up the country, runs | 
ſea, crolſes at the bottom, und tiles ago on ri oppolite hn 
In Stafſa the whole end of the illand is ſupported by natural 141 10 
of pillars, moſtly about go feet high, ſtanding in natural — 
nades, according as the buys and points of land have lor mol them, 
ſelves, upon a firm baſis of folid unformed rock. Above theſe, 
the iratum, which reaches to the foil or ſurface of thy ily 
varies in thickneſs, as the iſland itfelf is tyrmed into hills © val 
lies, each hill which hangs over the vallies below, form; a 
ample pediment. Some of theſe, above 60 feet in thieknels len 
the bale to the point, are formed by the ſlopiug ot the hill on 
each (ide, almoſt into the ſhape of thoſe uled in architeure, 

For @ particular account of the pillars ur evlumns of the giant'y 
cauſeway, fee the article CAUs: WAY, 

The origin and formation of this matble has much puzzlgd (ts 
world; but we may confider, that many of the known fuſlile bodies 
have a property, like ſalts, of arranging themſelves into differen 
figures at the time of their firſt coaleſcence into u mals, This is 
from the ſame laws in nature with that of ſalts; and we are wel 
aſſured by daily experience, that cryſtal and (par, according to this 
natural determination, even form regularly angular figures, whe 
all the proper accidents have concurred to their concretion, 1 he 
moſt evmmon figures of eryltals are the hexatigular columns; 6nd 
thoſe of ſpar, either trigonal columms, or parallelopipeds, The 
combinations and mixtures of tlieſe, in different degrees, way gg. 
turally —— mixed figures, according to thele degtees ; and 4 
third ſubſlanee, though in felt not difpuled by nature ts aflymg 
or arrange itlelf Inte any particular figure, if mixed with thels, way 
be able to ſpread, extend, and enlarge the gutes they conte 
Into, of otherwiſe alter them, 

"This (ubllance has been referred by fume authors, In Iman 
of the ancients, 40 the genus of marbles 4 though dillering lum 
them in many eſſential qualities, Ahe balaltes is vitreous, anals- 

ous in ſubſtance to the horny ſtones, It fellits Aqualuitis, and 
the ehiffel, and only yields to @ violent fire, and the engravers 
wheel, When wrought in this manner it acquires the poliſh of 
the ancient balaltes ; named by the Italians warms paragons, M, 
Deſmauſt, having accurately examined the baſaltes, which are 
found in great quantities at Auvergne, attributes their origin to the 
matter of volcanos refrigerated from fuſion ; and he was naturall 
led to this —_—— by diſcovering that they were placed un bed 
of lavas, and ſcoriz, cloſe to the opening of an extinguiſhed vol. 
cano, M, Raſpe has adopted this by otheſis, and contirmed i by 
his own obſervations on the baſalt hills, in the neighbourhood of 
Callel, and in other places; this ſubflance being generally found 
near the lavas of volcanos; and the whole land of Sicily, chielly 
on the fide of mount Atna, abounding with it. This opinion 18 
farther ſupported by the vitreous ſubſtance of theſe ſtones; the 
want of marine bodies, and from the eircumſtance attending ſome 
melted metals, which, when hardened, a pear in cryſtallizations 
not unlike thoſe of watery congelations. Hilt, de I'Acad, Roy. des 
Sciences, at Paris, for 1771, Phil: Tran, vol. Ixi. No. 54. Fer- 
ber's Travels through Italy, tranſlated by Mr. Raſpe, 1778. 

BASE, in chymiltry: any body which is diſſolved by another 


body which it receives and fixes, and with which it forms a com- 


nd, may be called the baſis of that compound, Thus, for ex- 
ample, the baſis of neutral ſalts are the alkaline, earthy, and me- 
tallic matters, which are ſaturated by the ſeveral acids, and form 
with them theſe neutral ſalts. It is proper for the conveniency of 
* gm language to retain this manner of expreſſion; but theſe 
bales mult not be conſidered as inattive, aud only yielding to the 
action of the acids which they fix, and to which they give a body 
and conſiſtence. In every combination and ſolution, the ſeveral 


bodies which unite are equally aftive, their action being reci- 


procal. They diſſolve each other; ſo that it is as proper to by 


(as Mr. Gellert obſerves) that a metal or an earth di ſlolves an aci 


as that an acid diſſolves a metal or an earth: though this lat- 


ter mode of expreſſion is moſt common. Probably this diſſolving 
| —— which the more weighty and fixed bodies have, is really much 


ronger than that of bodies leſs weighty and fixed. It certainly is 
ſo, if the tendency to unite be only the effects of the general attrac+ 
tion, or the gravitation of alt patieles of matter to each other, 
BASE, in etry, the loweſt ſide of the perimeter of a figure: 
thiis, the baſe of a triangle may be ſaid of any of its ſides, but 
more properly of the loweſt, or that which is parallel to the bor 
eon In reftangled triangles, the bale is properly that fide oppo, 
ſits o the right-augle. See the Syſtem, Part J. Sect, I. Boſe of 
a ſolid figure, the loweſt fide, or that on which it ſtands. Baſe of 4 
conie ſektion, u right-line in the hyperbola and parabola, wing 
from the common interlettion of the ſevant =_=_ andi the baſe 6 
the cone. See the Syſtem, Part II. Sekt. III. and IV. | 
Baz, in arehitettute, is uſed tor any body which bears another, 
but partieulerly for the lower part of a column and pedefial.- 
The ancients, in the early times vk architetture, wied Hu balen 
The Dorie evlumus in the temple of Minerva at Athens have he 
but Hand immediately upon the leer uf the porch, Colvmnt = 
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to be ſu ed on ſquare pieces called linths, and 
—_— edeſtals, When "oh column, of whatſvever 
order, on a pedeſtal, the baſe is that part which comes betweenthe 
to of the peſtedal and the bottom of the ſhaft of the column; when 
rn is no peltedal, it is the part betweenthe bottom of the column 
and the plinth : ſome have included the on as a part of the baſe ; 
dut it is properly the piece on which the baſe lands as the 
column (lands upon that. — The pedeſtal alſo has its bale us well as 
the column, and the pilaſter, Ihe baſe of columns is differently 
formed in the diflereut orders ; but in general it is compoſed of cer. 
tain {pies or circles, and was thence in early times es led the ſpire 
ofa colum. Theſe circles were in this caſe ſuppoſed to repreſent 
the folds of a ſnake us it lies rolled up; but they are properly the 
repreſentations of ſeveral larger and ſmaller rings or eireles of iron 
with which the trunks of trees, which were the ancient columns, 
were [urrounded to prevent their burſting i theſe were rude and ir. 
regular, but the feuer who imitated them in ſtane found the 
way to make them elegant, See the Syſtem of Anontrre. 
run, Seth, V. 0 and the ſeveral figures in Plate VI. 

BASLLICON, ur Bas1L1CUM, in pharmacy is the denoming- 
tion of an vficinal unguent or plaſter; called alſo tetrapharmicum as 
being compuled of tour ſimple, viz. reſin, wax, pitch, and vil-vlive, 

BASS, the luwelt in the four parts of muſic ol uncertain ety- 
mology | whether from the Greek word Gavig, A /oundaHon, of 
* liallan adjettive 5%, lignilying low, Of all the parts 
it is the moſt important, and it is upon this that the chords proper 
to conllitute « particular harmony are determined, Henee the 
Wixi among Mullcians, that when the baſs le properly formed, 
the harmony Can leateely be bad, Baſſes are of different kinds, 
For rules, Ke, reſpetting the balles in general, fee the Syſtem of 
Moe, Part Il, Sekt. 10 X 1 

BASSO Relieve, or Bas Religf, a piece of ſeulpture, the figures 
whereof du not project Har, ur land out trom the ground, with their 

ul proportion. 

h M. Hela, in the Mem, Acad, des Selene, an, 19544, commu- 
nieates 4 method — raiſed figures of gold, on works of guld 
of (ilver, found among the papers of M. Du Fay, who had ſeen 
fevers! trials of it, See the proceſs in the memoir above referred 
w, and the Commere, Phil, Techn, 416. p. 80, 

M. Felibien diſtinguiſhes three kinds of relievost in the firſt the 
from figures appear almoſt with their tull relieve, called alto rehevo z 
in the ſecond, they dv but ſtand aut one-half, called menzo relle 
and in the third, much leſs, which is the proper %o rehevs, av in 
evins, vaſes, &c, 

BASTARD, a natural child, or one begotten and born out of 
lawlul wedlock. . 

The civil and canon laws do not allow a child to remain a 
baſtard, if the parents afterwards intermarry : and herein they dit. 
fer molt materially from our law ; which though not ſo ſtriét as 
to require that the child ſhall be begotten, yet makes it an indif. 

nſable condition that it ſhall be born, after lawful wedlock, 

nd the reaſon of our law is ſurely much 3 to that of the 
Roman, if we coſider the principal end and deſign of eſtabliſhing 
the contract of marriage, taken in a civil light; a ſtractediy from 
my religious view, which has nothing to do with the legitimacy 
or illegitimacy of the children. The main end and deſign of mar- 
riage, therefore, being to aſcertain and fix upon ſome certain per- 
ſon, to whom the care, the protettion, the maintenance, and the 
education of the children, ſhould belong; this end is undoubtedly 
better anſwered by legitimating all iſſue born after wedlock, than 
by legiumating all iſſue of the fame parties, even born before wed- 
lock, ſo as wedlock afterwards enſues: 1. Becauſe of the very 
great uncertainty there will generally be, in the proof that the 
ſue was really begotten by the ſame man; whereas, by confining 
the proof to the birth, and not to the begetting, our law has ren- 
it perfetily certain what child is legitimate, and who is to 

take care of the child. 2, Becauſe, by the Roman law, a child 
may be continued a baſtard, or made legitimate at the option of 
the father and mother, by a marriage ex poft fatto ; thereby 
opening a door to many frauds and partialities, which by our law 
ue prevented. g. Becauſe by thoſe laws a man may remain a 
baltard till 40 years of age, and then become legitimate by the 
lubſequent marriage of his parents ; whereby the main end of mar- 
rage, the proteftion of infants, is totally fruſtrated. 4. Becauſe 
this rule of the Roman law admits of no limitation as to the time, 
or number, of baſtards to be ſo legitimated ; but a dozen of them 
may, 29 years aſter their birth, by the — — of 
their parents, be admitted to all the privileges of legitimate chil- 
dren, This is plainly a great diſcouragement to the matrimonial 
late to which one main inducement is uſually not only the de. 
fire of having children, but alſo the deſire of procreating lawful 
if Whereas but conſtitution guards againſt this indecency, 
md at the ſame time gives [ulſieient allowance tv the Frailties of 
umen nature. Fur Pa ehild be begotten While the parents are 
"gle, and they will endeavour to make an early reparation for 
le viſence, by marrying within a few months after, wur law {4 
lv inlvlgent as not ts baltardige the child, If it be burn, though 
Wt begotten, in lawful wedloek 4 tor this is an ineident that can 
Uappen bus vnee lines all future children will be den, as 


a both, within the rules of honour and elvil foeiety, From | 


What has been ſaid it appears, thut all children born before matti- 
mon) are baſtards by our law: and ſo it is of all children burn ſo 
long after the death of the huſband, that, by the uſual courle of 
gellation, they could not be begotten by him. But this being a 
matter of ſume uncertainty, the law is not exatt a4 to a few days, 
But if a man dies, and his widow ſoon after marries again, and a 
child is born within ſuch a time as that by the courle of nature 
it might have been the child of either huſband: in this caſe, he 
is ſaid to be more than ordivarily legitimate ; for he may, when 
=_ to years of diſcretion, chovle which ot the tathers he 
leaſes, 

| As baſtards may be burn before the coverture or marriage-ſtate 
is begun, or alter it is determined, fv alſo children born durin 
wedluek may in ſome eiteumſtanees be baſtards. As if the bulband 
be out of the kingdom of England (or, as the law lovely phrales it, 
extra quatuor maria }) for above nine months, fo that nv accels to 
his wite can be preſumed, her iflue during that period (hall be 
baſtards, But generally during the eoverture, acceſs of the huſ. 
band ſhall be preſumed, unleſs the cuntrary (hall be ſhown 4 
whiel is ſuch @ negative as can only be proved by (ſhowing him to 
be elſewhere; for the general rule is, preſamitur pro lege. 
In a divorce, 4 men/e et More, it the wile breeds children, they are 
baltardsj for the law will preſume the huſband and wite eontorm= 
able to the ſentence of ſeparation, unleſs aecels be — but in 
« voluntary ſeparation by agreement, the law will luppoſe accely, 
unleſs the negative be thewt, So alſo, if there is an apparent im- 
pullibility of proereation on the part of the huſband, as it he be 
only eight years vid, or the like, there the iſſue of the wife (hall 
be baſtards, Likewiſe, in eale of divorce in the [piritual court 
4 vineuls matrimont, all the iſſue born during the euverture are 
baltardsy beeaule ſuch divoree i4 — upon lame Cauſe that Fete 
dered the marriage unlawful and null trom the beginning. 

As tv the rights and incapacities While appertain to a baſtard 1 
The former are very few, _ only (welt as he can aequire 4 for 
he can inherit nothing, Being lvoked upon as the fon of nobody, 
and lometimes called Aus wathng, fumetimes Alrvs populs, The 
incaparity of a baſlard conſills principally in this, that he cannot 
be heir a any one; for being ru , he is therefore uf kin 
10 nobody, and has no anceſtor frum whum any inheritable bluod 
can be derived; Therefore, if there be no ather claimant upon an 
inheritance than ſuch illegitimate child, it ſhall eſcheat to the 
lord, And as baſtards cannot be heirs themſelves, fo neither can 
they have any heirs but thoſe of their own bodies, For as all collas 
teral kindred conſiſts in being derived from the lame common an- 
ceſtor, and as a baſtard has no legal anceſtors, he can have no col. 
lateral kindred; and conſequently can have no legal heirs, but 
ſuch as claim-by a lineal deſcent from himſelf, And therefore, if 
a baſtard purchaſes land, and dies ſeiſed thereof without iſſue, and 
inteſtate, the land ſhall eſcheat to the lord of the fee. A baſtard 
was alſo, in ftritineſs, incapable of holy orders; and though that 
were diſpenſed with, yet he was utterly diſqualified from holdin 
any dignity in the church; but this doctrine ſeems now obſolete; 
and in all other reſpetts, there is no diſtinttion between a baltard 
and another man, And really any other diſtinttion but that of 
not inheriting, which civil policy renders neceſſary, would, with 
regard to the innocent offspring of his parent's crimes, be odious, 
unjuſt, and cruel to the laſt degree; and yet the civil law, fo 
boaked of for its equitable deciſions, made baſtards in ſome caſes 
incapable even ot a gift from their parents. A baſtard = laltly, 
be made legitimate, and capable of inheriting, by the tran{cendant 
power of an att of parliament, and not otherwiſe; as was done in 
the caſe of John of Gaunt's baſtard children, by a ſtatute of 
Richard II. : 

As to the puniſhment for having baſtard children: By the ſla. 
tate 18 Eliz, c. g, two juſtices may take order for the puniſhment 
of the mother and reputed father: but what that — {hall 
be, is not therein aſcertained: though the cotemporary expoſition 
was, that a corporal puniſhment was intended. By ſtatute 5 Jac, 
I. c. 4, a ſpecific puniſhment (viz. commitment to the houle 
correftion) is inflited on the woman only. But, in both caſes, it 
ſeems that the penalty can only be inflifted, if the baſtard becomes 
chargeable to the ariſh; for otherwiſe the — maintenance o the 
ehild is conſidered as a degree of puniſhment. By the laſt mentioned 
ſtatute, the juſtices may commit the mother to the houſe of correc« 
tion, there to be 24 and ſet on work for one year; and in 
caſe of a ſecond viſence, till ſhe finds ſureties never to offend again, 

If a baſtard be got under the umbrage of « certain oak in Knoll. 
wood in Staffordſhire, belonging to the manor of Terley=eaſlle, no 
puniſhment can be infliied, nor ean the lord of the biſhop take 
eojfhizance of it, Plot. Nat. Hiſt. Staff. p. $99. 

t is enatted by Natiite $1 * I. c % that if any women be 
delivered of a child, which it born alive (hould by law be baf⸗ 
tard, and endeavours privately ty conceal its death, dy burying the 
child, er the like, the mother fo offending (hall (uffer death, as in 
the eaſe of murder, whleſs the can prove dy one Withelk at leaft 
that the ehild was aftually born dead. This law, which favours 
pretty Mrongty of feverity, in making the eoncealment of the death 
ale — evidenee of the ehild's being van yoke the 
mother, is nevertheleſs ts be alfo met with in the eriminal endes of 
many other nations of Europe, a4 the Daves, the Swedvs, ns the 
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French: but it has of late years been uſual with us, upon trials 
for this offence, to require ſome ſort of preſumptive evidence that 
the child was born alive, before the other conſtrained preſumption 
- (that the child, whoſe death is concealed, was therefore killed by 
its parent) is admitted to convitt the priſoner. 

BASTARDY, is a defett of birth, objetted to one born out of 
wedlock. Euſtathius will have baſtards among the Greeks to 
have been in equal favour with legitimate children, as low as the 
Trojan war; but the courſe of antiquity ſeems againſt him, Pot- 
ter and others ſhow that there never was a time when baſlardy 
was not in diſgrace. In the time of William the Conqueror, 
however, baſtardy ſeems not to have implied any reproach, it we 
may judge from the circumſtance of that monarch: himſelf, not 
ſcrupling to aſſume the appellation of Baſtard, His epiſtle to Alan, 
count of Bretagne, begins, Ego Willtelmus cognomento Baſtardus. 
Cange. Gloſl. Lat. I. 1. p. 502. ; : 

BASTILE, denotes a {mall antique caſtle, fortified with tur- 
rets, Such was the baſtile of Paris prior to its demolition, which 
ſeems the only caſtle that had retained the name. It was begun to 
be built in 1969, by order of Charles V. and was finiſhed in 1 38g, 
under the reign of his ſucceſſor.—lts chief uſe was for the cuſtody 
ol ſtate-priſoners; or, more properly ſpeaking, tor the clandeſtine 
purpoſes of unfeeling deſpotiſm, ; 

The lieutenant-general of the police of Paris was the ſub.dele. 
gate of the miniſtry for the department of the Baltile, He had 
under him a titular commiſſary, who was called the commiſſary of 
the Baſtile. He had a fixed ſalary for drawing up what were call. 
ed inſtruttions, but he did not this excluſively, He had no inſpec- 
tion nor funktion but in cales where he received orders ; the reaſon 
of which was, that all that was done in this caſtle was arbitrary, 

The priſoner was conducted into an apartment, where he was 
locked up within three doors. 'They who had no ſervants made 
their own bed and fire. The hour of dining was eleven, and of 


ſupping lix, * 
hen a perſon had obtained leave to write to the lieutenant of 
the police, he might alk his permiſſion to write to his family, and 
to receive their anſwers; to have with him his Tervant, or an at- 
tendant, &c. which n__ were either granted or refuſed accord- 
ing to circumſtances. Nothing could be ubtained but through this 
channel. In this caſtle, all was myſtery, trick, attifice, ſnare, and 
treachery, The officers, attendants, turnkeys, and valets, viten ate 
tempted 7 =” a man tv ſpeak againſt the government, and then 
inform of all, 

The priſoner was obliged to aſk for every thing even for per- 
miſſion to be ſhaved, This office was performed by the ſurgeon, 
who alſo furniſhed flek or indiſpoſed prifuners with ſugar, eoſſee, 
tea, chocolate, contettions, and the neeeflarygremetirs, 

There was a commillion of inen 1 exveuted by the lieu. 
tenant ol the police, a counſellor of Nate, a maſter of requeſts, a 
counſellor or a commillioner of the Chitelet, When the lieute. 
want of the police did pot himſelf interrogate, he uſually eame at 
the en ol the examinaklon. | 

Theſe cunmmillioners were purely paſſive Wy Frequently 
they attempted to [righten a priſoner, by laying Thares for him; 
ud employing the meaneſt artifices to extort @ contellion from 
hits. They would pretend proofs, and exhibit papers without 
(ering him to read them; allerting that they were inflrumetiits 
vf unavoidable conviction. Their iiterrogatories were always 
vague turning Hot viily on the priloner' words and actions, but 
en die moſt ſecret thoughts, and on the diſcourſe and condutt of 

erſons of his acquaintance, Whom they might have Wilhed to 
bi [ts queſtion; | | 

{hs exAlniners Would tell a N that his life was at Rake | 
that his fate depended upon Hümſelf that if he Would make a Fair 
deelaration, they Were authorifed 0 promiſe hith a (peedy re: 
leaſe but i} he refuſed is confeſs, be would be given up 10 4 pe. 
ela eommiltion z that they were in poltelfivn of devifive docu: 
ments, of authentic prpols, more than fuffielent ts ruln him [ 
that his aeremplices hed diſcovered all; that the government ha 

known reluurees, of Which he eau have ng Tulpieiun: They 
1 % prilyners by varied aud jufiniely wwltiplied interrogate: 
ries According tv the perſons, yy W promiles, earelſes, 
nd mengen, Sometimes they Wed inte, ant treated the uns 
happy ſuſſprers with an eln flled wp the mealure of that 
tyranny vt which they were the * iulhrumenms. 

ine priſoger nude the required eunſoſſlon, the commiſſioners 
would then tell him that they hach uo preelſe authority for his en. 
largement, bit that they ad every reaſon io expect it ; that they 
were gulng to (vligit it, Ke. The prifoncr's eonteſlions, tar from 
beitering his condition, thequently gave verſion ty new (hierry- 
gatories, Olten lengthened his confinement, drew in the perſons 
with whom he might have hach eonnettivns, and expoſed himfelt 
to new Vexations: 

Although there were rules for all deesflons, yet every thing 
was fubjett ts exceptions, afifing from influence, reeunmenda: 
tions, proteftion, intrigue, Ke, becauſe the fit prineiple in this 

lace Was arbitrary Will, Very frequently, perſons evnfined on 
he fame account were treated Very differently, according as their 
recommendations Were wore vr lefk eontiderable, 
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| When a priſoner who was known und protected tad entirety 
loſt his health, and his like was thought in danger, he was ans | 
ſent out; the miniſtry not chooſing that perfons well — 
ſhould die in the baſtile. If a priſoner died — he was 1 
in the pariſh of St. Paul, under the name of a domeſtic; and r 
falſity was written in the regiſter of deaths, in order to — 
poſterity. There was another regiſter, in which the true name; f 
the deceaſed are entered; but it was not without great difficul 
that extratts could be procured from it. The commillary gf mu 
Baſtile was firſt informed of the ule the family intended to make 
of the extratt, ; 

Nowhere elſe on earth, r has human miſery, by hunan 
means, been rendered lo laſting, ſo complete, or {4 remedile 
as in this moſt horrid of dungeons. This the following cale _ 
ſuffice to evince; the particulars of which are tranſlated trom tha 
elegant and energetic writer M. Mercier. The heinous offence 
which merited an unpriſonment ſurpaſſing torture, and rendering 
death a bleſſing, though tor obvious realons not ſpecified by our 
author, is known, from other ſources, to have conſilied in ſome un. 
guarded expreſſions implying diſreſpett concerning the Gallic mo. 
_ _ _ 3 W 

pon the acceſſion of Louis XVI. to the throne, the mini 

then in office, and moved by humanity, began their — 
tion with an act of clemency and juſtice; they inſpetted the re, 
_ of the Baſtile, and ſet many p—_— at liberty, Among 
thoſe there were an old man who had groaned in confinement {x 
47 years between tour thick and obld ſtone-walls. Hardened by 
adverſity, which ſtrengthens both the mind and the cunllitution, 
when they are not overpowered by it, he had reſiſted the horrors 
of his long impriſonment with an invincible and manly (pirit, His 
locks, white, thin, aud ſcattered, had almoſt acquire * rigidity 
of iron; whilſt his body, environed for ſo long a time by a coffin 
of ſtone, had borrowed from it à firm and comprntt hubit, The 
narrow door of his tomb, turning upon its grating hinges, opened 
not as uſual by halves; and an unknown voice announced his li. 
berty, and bade him depart, Believing this to be © dream, he 
heſitated; but at length roſe up and walked forth with trembling 
ſteps, amazed at the ſpace he traverſet: The (airs of the prifon, 
the halls, the court, ſeemed to him vall, immenſe, ond almoſt 
without bounds, He ſtopped from time to time, and gazed around 
like @ bewildered traveller: His viſion was with difficulty recon« 
ciled to the elear light of day: He contemplated the heavens as 4 
new vbjett; His eyes remained fixed, and he could not even 
weep. Stupified with the newly acquired power of changing his 
poſition, his limbs, like his tongue, refuſed, iu (pite of his efforts 
to perform their office ; at length he got through the formidable 


gates 

When he felt the motion of the carriage prepared to tranſport 
him to his former habitation, he ſereamed out; amd witered fume 
inarticulate ſounds; and as he could not bear his new mover 
ment, he was obliged to deſeend, Supported by a benevolent am, 
he fought out the flreet where he had Former! + yelided | he found 
it, but no trace of his huuſe remained 4 one of the public edifices 
veewpied the (put where it had Hood. The erowd around, offering 
only unknown features to his view, made him feel the exceſs of 
his N even more than he would have done in the dreadful 
ſolitude that he had left, 

Overeyme With [yrrow, he preſented himſelf b-fure the miniller, 
to whole humanity he owed that liberty which was now 4 burden 
ts Him. Buwing down, he laid, * Reſtore the again to that pri- 
ſon kom Which vou have taken We t cannot furvive the lols of 
My nearelt relations j of Wy Friends; untl, in une word, of 4 
whole 2 { It is kmpolllble in the lame moment to be inform 
ed of this univerſal defiriftion, and not bs With kor death ? 1 his 

neraf mortality, Which to the reſt of mankind comes Nuwly and 

y degrees, has ty ne been fnflantaneous, the Operation of « W4- 
ment Whillt feeluded from foetery, 1 lived with m felt une 
but here 1 neuher can live with myelt Nor With Alis ew Arr: 
% whum my * and defpalr appear only as a dream e 
I's nothing terrible in dying; but it de dreien lord 16 be th 
lll” The mwinifter was welted he ganted an old dowels 19 
(end this lortunate per fon, 84 enly he eau talk tv lin of s 
family. This gilewnrle wat the fiigle eanfulation that hy e 
evived i far ny wined all intereonrle With @ new var, Mu 
lines he had deen exiled tram the world 4 and he paſled his tie 
in the Why ol Vari in the tame folltude 64 he had done while 
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eunfined in a dungeun for alinult halt a bemury, Hut the cha. 
rin W murtifieation of meeting ny qr who eould ſay 10 
m, We Were formerly known o one atjother, put an end 10 
iis exiſtence; | 

This borrid dungeon Was at lengily in the year 1pBy, aſſaulted 
by the 15 of Paris, juined by the military fore, Who Wale 
« breach iu the gates, ani . the plate, The Marquis de 
Launay, the guxernet of the Hallile, was (elged and beheaded, 6 
ith lea carried on a pike through the fireets of Paris. 


BASTION, iy the modern Honifieativn, a huge wal of eat 
faged viually with fod, fonvetines with brick, and rarely with 
lone, handing out threw a rampart whereof it is @ priveipel p#th 


and is What, In the ancient fortification, Was culled A bul wah: 
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© A Baſtion conſiſts of two faces aud two flanks, and an opening 
towards the centre of the place, called the gorge. For a further ac- 
count of this branch of Fortification, ſee the Syſtem, Sect. I. under 
the head Definitions, See alſo No. 14, 14, and 13. For demon- 
tration of the various principles, ſee the two plates annexed, 

BAT, the Engliſh name of the genus Fe/pertitto, in the ſyſ- 

of - mammalia, For deſcription of the genus and moſt re- 
markable ſpecies, ſee VESTERTILIO. 

BATH, Balneum, a convenient receptacle of water for perſons 
to walh or plun in, either for health or pleaſure.-Baths are diſ- 
tinguilhed into 157 and cold: and theſe again are either natural or 
artificial, The natural hot-baths, called by the ancients therme, 
owe their origin pep to the admixture of ſulphureous particles, 
while the water is paſſing through its ſubterrancous canals, or ra- 
ther while it creeps through beds and mines of ſulphur, &c. and 

«ly to the fumes and vapours exhaling through the pores of the 
earth where ſulphur is either pure or impure, as in coals, am- 
ber, Kc. Though in molt hot-baths there are likewiſe mixed par- 
ticles of iron, alum, nitre, and other mineral bodies, which give 
them an acid aſtringent taſte, 

The artificial hot-baths conſiſt either of water or of ſome other 
Quid made hot by art. The cold-bath cuuliſts of water, either ſreth 
or (alt, in its natural degree of heat; or it may be made colder by 
art, as by a mixture of nitre, ſal-ammoniac, &c. The chief hot- 
baths in our wr qr are thole of Bath and Briſtol, in Somerlet- 
ſhire; and thoſe others of Buxton and Matlock, in Derbylhire! 
which latter, however, are rather warm or tepid, than hot, 

In the city ot Bath there are four hot-baths ; one triangular, cal. 
led the cr /- Hat A, from a crols that lurmerly ſtood in the midſt of 
it; the heut vf which is more gen le than that of the others, becauſe 
it has Fewer Iprings.— The fecond is the 4% C atA, which hereto. 
fore was much hotter than the reſt, when it was not lu large as it 
now 18.— The other two are the Auge and queen's-beth, divided 
only by « wall ; the laſt having no [priny, but receiving the water 
from the Aing's-dath, which is aboit ſixty feet ſquare, and has in 
the middle of it many hot ſprings, Which render its healing qualities 
more effeftual.Kach of theſe is Furniſhed with « pump to throw 
un water upon the difealed, where that is required; 

The ule of theſe baths is found beneficial in diſeaſes of the heat, 
as palſies, Ke. in evtieular diſeaſes, as leproſies, Ke. obltrue+ 
tions and conſtipations of the buwels, the ſeurvy and Mone, and in 
moll diſeaſes of women and children, The baths have performed 
many eures, and are commonly uſed as a lalt remedy in obſtinate 
ehronie difeaſes; where they ſucceed well, it hay agree with the 
eonflitution of the patient! but whether they will agree or nut, 
cannot be known without trial. For a eopiuus account of the qua- 
"my properties, and medicinal uſes of theſe Waters, and thole of 

th in partieular, together With the quantity, and the ſeaſons of 
the year, In Which they ſhould be * as molt effeftvally * 
Wd deo the ſeveral Diſeaſes tor which they are recommended, 
the artiele Bath W ATE. 

Ai to ihe origin of thoſe hot waters, of which the natural hot. 
baths are formel, we are very meh in the dark; All that cant by 
ofirmed With eertalnty le, that Where there are Volcanoes, there 
ally are hot (prings in great abiindance 4 but how the heat of the 
voleang (how be eunflantly communicated ts the Waters of 4 
Ipring fur many ages during 4 great part of which the vulaicy lle! 
hat ſaln in a dorinant Rate, Teciiis alimiolt beyond the react uf in. 
velligation. Another thing that yy 1 great dificnilty Ja, that 
the fire of d Volaney Wilt Ne very deep I the ert, aid moſt 
probably hit trum place ts 1—4 but ite Waters of a (Pring mult 
always iſe From d place fituated lower than the origin ut the 
rin ſtlelf. Belides, though we ſhould ſuppulſe the Water by evine 

mie top Vf @ Vuleans felt, and evnl N boiling hut; it 
eoulll nyt be ſuppoleiſ 10 poppin tar through evid earth, without 
Wäg all the heat I agquired From the vuleams. From me 6b: 
fervatiung, however, [1 certainly does appear, that there are fume 

4s an the ein Which have i power of prodiieing heat Within 
Wewfelves, independent of any thing foreight and What Water (4 
Ju Far From heſug able bg define this puwer, that it fees rarlier by 
E Wl eee itt We doe Wat Water hath this effeet 
pull g Wilgture BE tran filings and Tulpe Wi Whatever Aan. 
Wa wf Frnilar fu ſtapees We way (pple ty be been 114 the 
nh Wh mult ally Pp (v bv be dſt ed by wh great age 
Wal Turn many l un iu geh pan gen whey, de this y 
wy Weans nu Ng hea in Waivers vail be produced; Dr. 
Wudeſy (deed World Tulve this, amid (everal whey phenoinens, by 
Waking the ffs and (Woke of volvanues the ellefts ul ety! 
Where fue tent prof Js waiting i for electfielty; even U by 
molt W Nate, 14 not very apt it sei builies n ne, e 
howght, however, deferves attention; Nr if eledtrieſty 4s capable 
of ſting @ voleane on Are, It 4s whdowbivadly capable of producing 
flesh Where ft meets With proper Walerials, and Tui them 

Wings vf any degree of heat. 5 
Ark Were long banifhed out of medicine, though the 
Ween had them, in the greateſt eſteem ; bit the (provenents 
**rulng w phyſle from gevinery and meehanies have brought 
hem inns wfe dein! and the pretent * van boaſt abundance of 
"ble eures parformed by them and fuel as were lung atiempred in 
(eines, The gef gat (s Found one 


vin by the moſt powertyl med 
No. $4 Vol. 1 | 


B AT 


of the moſt univerſal and innocent remedies yet diſcovered. It is 
ſerviceable in moſt chronic diltempers ; and is reckoned ſo ſafe, 
that phyſicians ſometimes preſcribe it in a beginning pAthi/is, or 
conſumption, when the lungs are but ſlightly affetted. 

The effeft of cold-bathing is attributed not only to its chilineſs, 
and conſtringing power, but in ſome meaſure to the weight of the 
water, For ſuppoſe a perfon immerged two feet, and the area of 
his ſkin to be filteen feet, he ſuſtains a weight of water, added to 
that of the air, == aaBolb, For a, the number of cubical feet of 
water preſſing upon a foot ſquare of the ſkin x 76, the number of 
2 4 a cubical foot of water, is = 152; which » 15, the 
uppoſed number of ſquare feet on the ſurface of the body, is 
== 2a80lb. troy, —Beſides, the water in bathing enters the body, 
and mixes with the blood, and dilutes this as well as the other 
Juices, The riſe and progreſs of cold-bathing, and the cures eſſetied 
thereby, are deſcribed at large in Sir J. Floyer's, and Dr. Bay- 
nard's Hiltory of 8 

In tender conltitutions, and lome diſeaſes, a moderate warm- ati 
ſhould be uſed before the cold-bath, the approach to which ought to 
be gradual, People of rigid fibres, and unſound w/cera, are injured 
by the co/d-bath; fat people are little benefited by it; and, in 
Ry nobody ought to go into it before a gentle glow be excited 

y moderate exercile, when the flomach is moſt empty ; and ſuch 
evacuations as the patient's conſtitution require ought to precede the 
ule of it; which is beneficial, and may ſalely be continued, when an 
univerſal glow ſucceedsthe coming out of it. The cold. ati is hurt - 
ful, and vught to be diſcontinued, when the patient continues to be 
cold and numb after coming out of it, notwithſtanding all precau- 
tions to prevent it, Even where immerſion in the cold-bath is 
ſtrengthening, a continuance in it is weakening, and in propor- 
tion to its duration, 

Artificial Baths, are various, according to the various vega» 
fivns; done aqueous, others veporvus, othets dry, Ke. Aqueous 
Berus are ole prepared from common plants, and other ſub» 
llances of emvllient, refulvent, and nervine kinds, Agurons: bathe 
ſometimes cunſilt of milk and emollient herbs, with roſe-water 
Ken when the deligh is o humeRtate; at other times of bran and 
water, when the deſign is only to cleanſe: ſometimes again they 
are maile of a decottion of roots and plants, With an addition of 
[pirit of wine, when a perſon bathes for a great pain or tumour, &e. 

BATHS, i vapour, the fume or ſeam of fume decuRtion (is res 
ceived upon the body to promote 8 perfpiration.—Thele are ally 
by ſome called Nauen Laconica. Fapour baths are, when the pas 
tient is not plunged into what is 4. for the dati, but only re- 
cvives its ſteam Upon theſe parts of his budy which require itt as in 
ſome diſtempers vt the fundament and womb, where the patient 
{its and receives the fumes of ſome proper ſomentatlon, &e, Ty 
theſe may be added the Jag uie, where * are made tv [eat by 
the heat uf @ room, and Pouring vn of hot water k alter which they 
e gov Into @ Aot-barh, of BAQNLO, 

Maine Bathy, thofe made of * Kere with the 
{core of metals, The moſt eommon and wittul f iy kind ure 
ng . with the feorie of ron, which abound With the ears 
iy, la 
excellent (er view fur Rreugthening and bryeſng up the part 5 When 
they are applied; and recovering Week an * lin\bs; flapping 
various kinds of bleeding; and refluring the menſirual and laser 
told) Ni, Where obftrutied;j Infornuch that they thay well be 
(Mitel for the natural fron baths: | 

Ailjacent ty the (eltiig huts where metals are run From their 
bre, ale tu be Found lange quantities uf the Nag of copper MUMEND 
aw} eobalt; Which abuunding with lphur, yitrislie alt, and a 
earthy priveiple, make fervieeable baths, for Nrengihening the leſt 
zone of the res, and relaxing them when they are two NIff, These 
baths have likewiſe a deterfive and eleanfing virtue] bs thats with 
prividevee, and de regard is elrrumitances, they Way be uied un 
many veealion. The Way of making thele artificial baths J, either 


Wake He Mags 4s they ehe hut Hum the Furnace, uf elfe iy hege 
lil 


hem asel, and throw them mie het waters Whitch (4 afterwards 
iv be wed eher in the Way of bath, vr Fojnentation, gesang! 8 
There ave wher 8 baths, . vt alſum oe yh 
hy wah denn wether (hy Hive Fall water, Apen baths are highly 
(Vi Were in paralyiie Wiſuraders, and ene [ 4 imba, 
arne I FA (everal maler up vyed by 15 . 
au valley Www the ſubſtanees molt i Joni u ehy- 
Wists for this wipe» are Water anvil /and; 6 Water 1s ei 
luyed, it is al RAU Ware, of WATEN Tf youn {3 
ry Wwe aſs you nee ſur many 1 an 
employed ue ee fe el y fur all degrees of heat | 
ig Water, See Col! Acad: Part, Nat, tem, Vi. p. Bf: As Wi: 
tel, When expuled ty fire In any volle From whlek it Lan evaporate, 
dues vhly receive 4 determinele degree of heat, Which always re: 
malns the lame, when nee it has arrived 19 the boiling heat, it 
fullyws, that by the ate T-, 4 degree of heat always may be 
anfwined with eefrainty, Farther, this degree of heat being (n= 
eapable of burning, of of communicating an empyreunatie qualit 
© Matters fufeepiſble of it, the wer- has alle the advantage « 
wot expoſing ſubſtances iu this Ineconvenience, When veſſels in 


hiek BISTLELATIONS and DIG ESTLONS are made, are placed | 
and, has SAN 4 formed, This inermedine ae 
i 5 


ie, and (ulphyreous lub flanee of the metal 4, ard thelk are of 


ſertor iv that Wt | 
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ſand is very convenient to moderate the too great activity of the 
naked fire, and to tranſmit any degree of heat, from the weakeſt 
to 4 red heat, As this bath is attended with leſs trouble, and re- 
quires leſs apparatus than the water-baths, it is much uſed in labora- 
tories; nothing is requilite for the ſand-bath, but an earthen or iron 
veſſel filled with fine ſand, which is fitted into a furnace, and ca- 


pable of containing the cucurbits, retorts, matraſſes, or other veſſels | 


containing the matter to be operated upon, For repreſentation of a 
lan of a Wind Furnace, when deſigyed for a Sand Bath, ſee the 
late of Chymical Apparatus, annexed to the Syſtem, Fig. 3. 

Knights of the BATH, a military order in England, inſtituted by 
Richard 11. who ordained that there ſhould be no more than four; 
however, his ſucceſſor, Henry IV. increaſed them to forty.ſix,— 
For an account ot this inſtitution, its ſuſpenſion, revival, inſignia, 
motto, &e, ſee the article KNtGtttHoo0D, For repreſentation of the 
inſignia of the Order, ſee the Syſtem of Hxnatbay, Plate VI. 

ATHING, the att of uling of applying a bath; that is, of 

— the body, or part of it in water, or other fluid, See 
Ark. 

Bathing, 1 the Turks, as among the ancients, makes a 

art of diet and luxury | and in every town, and even village, 
here le a public bath. Indeed, the neceſſity of eleanlinefs, in e 

elimate where one perſpires ſo coplouſly, has rendered bathing in. 
diſpenſuble ; the comfort it produces preſerves the uſe of it aud 
Muhomet, who knew its utility, has reduged it to a precept, 
The baths fo ſtrongly recommended by the ancients, are yet the 
delight of the Egyptians, It is by means of them that they pre- 
vent or diſpel rheumatiſms, catarrhy, and ſuch cutaneous dilorders 
as are produced by want of perſpiration. There are no people who 
make more frequent ule of them than the Egyptian, and there is 
no country where there are fewer aſthmatic people, The althma 
is ſcarcely known there, 

The women are paſſionately fond of theſe baths, They frequent 
them at leaſt once a week, and take with them flaves properly 

ualified for the purpoſe, More luxurious than the men, after un- 

ergoing the uſual preparations, they waſh their bodies, and above 
all their heads, with roſe-water, It is there that female head-dreſl. 
ers form their long black hair into treſſes, which they mix with 
precious eſſences iuſtead of powder and pomatum. It is there that 
they blacken the edge of their eye-lids, and — g their eye- 
brows with cohel, a preparation of tin burnt with gall-nuts; it is 

there they ſtain the finger and toe-nails with the leaves of henne, a 

ſhrub common in Egypt, and which gives them a golden colour, 

The linen and clothing they make uſe of are paſſed through the 

ſweet team of the — of aloes; and when the work of the toilet 

is at an end, they remain in the outer apartment, and paſs the day 
in entertainments. Females entertain them with voluptuous ſongs 
and dances, or tell them tales of love. 

Among us, bathing is become only a part of medicine, and rarely 

raiſed but under direction ot the phyſicians. Great diſtinQion is 
now made between thoſe who are fit, and thoſe unfit, to undergo 
the operation, and many rules and preſcriptions given for the more 
ſucceſsful uſe of it. ; 

Bathing is either cold, or hot, or warm, ſimple, or mixed, ac- 
cording to the temperature and condition of the fluids. Bathing 
in waters too hot, heats and expands the blood and humours to ex- 
ceſs; whence palpitations of the heart, pains in the head, faintneſs, 
8&c. The miſchief is ſtill greater if the body be full of. blood, or 
turgid with ill juices, The waters uſed for bathing are either pure 
— ſimple, or ſuch as abound with heterogeneous parts of diffe- 
rent kinds. Thoſe fitteſt for medicinal purpoſes are the'pureſt, 
lighteſt, ſimpleſt, and 'moſt free from all participations of mineral 
or metallic parts. | 

Bathing 18 not to be praftiſed without great care and precau- 
tlon, in melancholic, œdematous, or paralytic caſes. As to the 
Pace authors are divided: ſome abſolutely reject the uſe of 

aths for this diſorder; others allow it, provided the water be only 
of a moderate degree of warmth,. and the body be previouſly pre- 
pared by laxatives and venzfeftion. Different baths have different 
effefts, actording to the ingredients of their waters: thoſe of the 
vitriolic kind are ſaid to fix the morbific matter in arthritic diſor- 
ders and render them ſtill more obſtinate. They are alſo leſs pro- 

er where the body is foul, and the v1/cera is weak or obſtrutted, 

2 apt to render ſuch patients hydropic. 

Saiphureous and aluminous baths are commended againſt an in- 
continency of urine; but prove hurtful to cachettic habits. 

The Carolina baths have this quality beyond other hot waters, 
that they do not ſoften the body, but rather by reaſon of the copi- 
ous earthy and aſtringent matter = contain, bind up the parts, 
ſtrengthen thoſe which are weak, block up the pores, and thus 

roduce a contrary effeft to other hot ſprings. Hence they are pre- 
judicial to people of a tender and delicate habit, when the body is 
toul, or aſſected with ſpalmodic, hypochondriac, or colic diſorders, 
and in many other caſes. They are of uſe where the limbs are to 
be ſtrengthened, the ligaments and tendons to be gently excited to 
motion, and the body to be dried. _ 

* The uſefulneſs and miſchievouſneſs of, bathing form a com- 
plicated conſideration, only to be decided by taking the nation, 
climate, habit, the time of the day, ſeaſon of the year, diſor- 
der, &c. of the perſon, and the particular quality and ingre- 


* 


dients of the water, into conſideration, In 
bathing tends to relax the ſkin, promote perſpiration, cleanſe || 

body, dilutethe blood, and carry off cuticular ſoulneſſes by the rag 
To conceive the manner of this operation, it is to be ob erved, tha 
when the body is plunged in a pure, light, and ſimple warm water 
it muſt neceſlarily undergo the following changes : , 

1. The heat neceſſarily rarifies and expands the blood and aj 
the juices, and thus dilates the whole ſyſtem of the veſſels: the con 
ſequence of which is, that the puile, or contraftive ſtrokes of the 
arteries, increaſes ; whence the blood circulates with greater force 
— the external parts of the body become red, and begin 40 
weat. 

. By the gravity of the water, the body, plunged therein, {, 

greatly altered, as its ſurface in that caſe ſuſtains à violent preſ- 
ure, Which ſqueezes the blood forcibly in upon the v1/tera, $6 
Barn. But the additional —.— in common cold. batſung is ve. 
ry inconſiderable, and therefore the contraction of the Hbres rn. 
cipally owing to the ſtimulus of cold. Thus whilſt the velle(s ne 
compreſſed trom without, and dilated from within, the inteſtine mo. 
tion of the conſlituent parts of the blood is increaſed, and cone 
quently the vifeid jules are thus diſſolved, obitruftions vvercym 
and the humours are better fitted to paſs through all the (ecicy,; y 
and exeretory dukte. 

Thenee, as by the water's gravity the parts are compreſſed lion 
withqut, and blood driven plentitully upon the heart, the lungs, 
the brain, and thy larger veſſels, we fee why, if the bath be (6 
hot, it cauſes palpitations of the heart, oppreſſions in the w/c +49, 
or lometimes fainting; and again why, when the body is foul, ur 
full of bad juices, it produces continued fevers, or inveterate lite; 
mittents, if the fist paſſages abound with erudities, 

Theſe ill effetty are more frequently obſerved trum the hot ſprings, 
which have allo an aſtringent quality, as the violently hot Carling 
ſpring evidently has, 

3. Another chan « the body enſues from the moiſture of 
the bath, which, alliſted with a temperate heat, procures a great 
— of the ſkin and fibres ; inſomuch that, upon coming out 
of the water, the whole habit of the body ſwells conſiderably, is 
looſened in its texture, and opened in.its pores and veſlels; whillt 
the blood and juices have a more free paſſage to the ſurface, Hence 
it is, that if a perſon go directly out of the warm-bath to. bed, he 
preſently begins to ſweat plentitully, which is the beſt eſſett that 
can proceed from bathing, and of great ſervice in the cure of 
diſeaſes. 

Bathing is found more eſpecially beneficial to thoſe of a moiſt 
habit, and who have ſtore of humours in their veſſels and pores, as 
it colliquates the humours, and promotes their diſcharge. In the 
ſummer it ſerves to cleanſe the ſkin from ſweat, and keep the pores 
open; in winter to promote perſpiration. It is uſed with good cl. 
fett in many chronic diſorders, in atrophies, the ſtone, &c. It is 
a good palliative in the coryza ; but uſeleſs in the jaundice, and 
hurtful in the aſcites and ſciatica, and generally to all in a time 
of plague. By its promoting perſpiration, it becomes noxious to 
perſons of a dry conſtitution, as it exſiccates too faſt ; more eſpe- 
cially to perſons hectically inclined, as by means thereof the 
humours already too prone to colliquation, are ſtill more reſolved. 

Cold-bathing was in high eſteem among the ancient 22 
for the cure of diſeaſes, as appears from Strabo, Pliny, Hippocta- 
tes, and Oribaſius. Whence frequent exhortations to waſhing in 
the ſea, and plunging into cold water. 

Hot-bathing firſt, and then uſing the cold-bath immedately at- 
terwards, is ſaid to be good for the sCURVY, at leaſt for that kind 
ſo common in cbld countries. This is confirmed by the practice 
of the Ruſſians and other northern nations. In violent pains, hut 
and cold bathing produce the ſame effects, and in the ſame way, in 
one reſpeRt, viz. aſſuaging the pain, by taking off the attention from 
it. When one is much pained, withdrawing the action of the 
nerves correſponding to the affected part, employing many nerves, 
and ſome of them violently, another way, will ſeldom fail of piv- 
ing eaſe, One pain is often a cure for another. Applying garlic 
to a diſtant part, burning and btiſtering, cure altogether in this 
way. The efficacy of hot and cold bathing is acknowledged in 
many caſes. How they att, ſeems a queſtion not yet fully decided 
in the writings of phyſicians. 

BATTALION, a ſmall body of infantry ranged in form of 
battle, and ready to engage. A battalion uſually contains from 500 
to Boo men; but the number it conſiſts of is not determined. I 
are armed with firelocks, ſwords, and bayonets ; and divided into 
13 companies, one of which is grenadiers, They are uſually drawn 
up three men deep. Some regiments conſiſt of but one battalion, 
others are divided into four or five, See Treatiſe on MILITARY 
ArFAlRs.. Sett. g, . 2 

BATTERY, in law, is the unlawful beating of another. The 
leaſt touch of another's perſon wiltully, or in anger, is a battery ; 
for the law cannot draw the line between different degrees of vo. 
lence, and therefore totally prohibits the firſt and lowelt ſtage l 
every man's perſon being ſacred, and no other having a right te 


meddle with it, in any the lighteſt manner, But battery is in ume 


caſes juſtifiable or lawful ; as where one who hath authority, a pa- 
rent or maſter, gives moderate correction to his child, his cho dt 
his apprentice. So alſo on the principle of ſelf.detcuce; ag 
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lead to the execution of his great deſign, which is to fight to ad- 


BAW 


et me firſt, or even only aſſaults me, I may ſtrike in my own 
_=_ and if ſued for . thay plead /on afſault deme hyp that 
it was the plaintiff's own Sriginal aſſauſt that occaſioned it, So it 
likewiſe in defence of my sor poſſeſſion; if a man endeavours 
to deprive me of them, I may juſtify layin hands upon him to 
revent him: and in caſe he perſiſts with violence, I may proceed 
ty beat him away. Thus tov in the exerciſe of an office, as that 
of churchwarden or beadle, a man may la hands upon another to 
turn him out of church, and' prevent his diſturbing the congregs- 
non. And if ſued for this or the like battery, he may ſet forth the 
whole caſe, and plead that he laid hands upon him gently, mol/iter 
manus impoſutt, for this purpoſe. On account of theſe cauſes of 
jullification, battery is defined to be the unlawful __ of 
another, for which the remedy is, as for aſſault, by action of ty 
74%. vi et armix 2 wherein the jury will give adequate damages, 

Batrkiny, in elefiricity, is « combination of coated ſurfaces of 

lals, ſo connetted together, that they way be charged at once, 
and diſcharged by a common conduftor. For a number of experi. 
ments with the Electric Battery, and deſcription of the apparatus, 
Ke, (ee the Syſtem, Sekt. II. Art. 4, throughout. For repreſenta- 
tion, ſee Plate II. Fig. 14 and 4. f 

BATTLE, an attion which palfes between two armies ranged 
in order of Battle, An ingenious modern author remarks, that it 
is not, uſually, the real loſs ſuſtained In a Battle (that is, of fume 
thoulands of men) that proves ſo fatal to a ſtatez but it is the imagi- 
nary loſs, and difcouragement, Which deprives It of the uſe of thoſe 
very powers which fortune had left it, Confid, fur les Cauf, de 
I Grand, des Rom. e. Iv. P. 39» 

The chief view of the great commanders of late days [x rather 
to haraſs or ſtarve the enemy by frequent alarms, cutting off his 
Fa he carrying off his baggage: eizing his poſts, &, than to 
( ut . 


un iſſue with him, and e whole on the event of aday; a 
attle generally deeiding the fate of a campaign, ſometimes of a 
whole war, flones it is a rule, never to venture a general battle 
unlels either you fight to advantage, or be Jorced to it, In a word, 
all the meaſures, movements, encampments a general makes, are to 


vantage, till by ſome miſtake of the enemy, he at length find the 
favourable opportunity, It is in this, that a ſuperior genius will at 
length prevail over an inferior; in the courle of a campaign he 
will take a number of advantages over him, which together are 
equivalent to a battle, the event of which is ever doubtful, For 
the neceſſary qualifications eſſential to form a complete General, 
ſee the article WAR. 

BATTLE, in a naval ſenſe, denotes an engagement between 
two fleets, ſquadrons, or even ſingle ſhips. This is more frequently 
diſtinguiſhed by the name of ſea-fight. Of late times, fleets are 
ranged in line of battle, like land armies, and fight much after the 
lame order; to the expediency of which, ſome objections may be 
made, 

The ancients had divers forms of ſea-battles : as the half. moon, 
circle, and forceps. In all theſe, not only the ſhips engaged each 
other, and by their beaks and prows, and ſometimes the ſterns, 
endeavoured to daſh in pieces, or overſet and ſink each other, but 
the ſoldiers alſo annoyed the enemy with darts and ſlings, and on 
their nearer approach, with [words and ſpears, boarding each other 
by laying bridges between the ſhips. By way of preparation, they 
took down their ſails, and lowered their maſts, and ſecured what- 
ever might expoſe them to the wind, chooſing rather to be governed 
by their oars. It is obſervable, that the ancient and uſual Way 
of fighting in our fleets was board and board, yard-arm and yard- 
arm, through and through; and not at a diſtance in a line or half. 
moon, as 18 now done. For a copious deſcription of Naval 
Tattics, and the manner of a naval Engagement, ſee the Treatiſe 
on NAVAL AFFAIRS, Set. II. and III. 

BAW D, a perfon who keeps a place of proſtitution, or makes a 
trade of debauching women, and procuring or conducting criminal 
intrigues, Some think the word is derived from the old French 
baude, bold or impudent ; though Verſtegan has a conjecture which 
would carry it higher, viz. from bathe, anciently written hade. In 
which ſenſe, bawd originally imported no more than bath-holder, 
*s if bagnios had anciently been the chiet ſcenes of ſuch proſ- 
utution. | 

Bawpy-Hovss,'a houſe of ill fame, to which lewed perſons of 
both ſexes reſort, and there have criminal converſation. The 
keeping of a bawdy-houſe is a common nuifance, not only on ac- 
count that it endangers the public peace, by drawing together de- 
bauched and'idle perſons, and promoting quarrels, but likewiſe 
or its tendency to corrupt the manners of the 22 And there- 
ore perſons convicted of keeping bawdy-houſes, are puniſhable by 
ine and imprifonment; alfo liable to ſtand in the pillory, and to ſuc 
other —2 as the court at their difcretion ſhall inſlict. Per- 
ons relorting to a bawdy-houſe are likewiſe puniſhable, and 
e) may be bound to their behaviour,—lt was always 
beld infamous to keep a bawdy-houſe: yet ſome of our hiſtorians 
mention bawdy-houſes publicly allowed here in former times, till 
te reign of Henry VIII. — aſſign the number to be 18 thus 
allowed on the Bank-ſide in Southwark. Bawdy-hoyſcs are li- 
cenſed in Holland, and pay a conſiderable tax to the ſtate. 6 

AY, in geography, an arm of the fea ſhooting up into the land, 


BEA 


and terminating in a neck. I is a kind of leſſer gulf, bigger than 
a creek, and larger in its middle than at its eutrance, The largeſt 
and moſt noted bays in the world, are thoſe of Biſcay, Bengal, 
Hudſon's, Panama, &c, * | 

Bays, in commerce, a ſort of open woollen ſtuff, having a long 
nap, ſometimes frized, and ſometimes not. This ſtuff is without 
wale ; and is wrought in a loom with two treddles, like flannel. 
It is chiefly manufactured at Colcheſter and Bockin in Eſſex, 
where there is a hall called the Dutch-bay hall, or raw-hall. This 
manufacture was firſt introduced into England, with that of ſays, 
ſerges, &. by the Flemings z who being perſecuted by the Duke 
of Alvy for their religion, fled thither about the fifth of Queen 
Elizabeth's reign; ane had afterwards peeuliar privileges granted 
them by aft of parliament, 18 Charles II. 1666, which the bays- 
makers in the above places fill enjoy. The exportation of bays 
was formerly much more conſiderable than at preſent, when the 
French have learned to imitate them. However, the Engliſh bays 
are ſtil] ſent in great quantities to Spain and Portugal, and even to 
Italy, Their chiet ule is for dreffing the monks and nuns, and for 
linings, eſpecially in the army, The luuking-glaſs makers alſs 
uſe them behind thelr glaſſes, to preſerve the tin or quiekſilver; 
and the caſemakers, to line their cales. "The breadth of the bays 
is commonly a yard and a half, « yard and three quarters, or two 
yards, by 4s to 48 in length. Thoſe of a yard and three quarters 
are molt proper tor the Spaniſh trade, 

BEAD, a {mall globule or ball uſed in necklaces; and made of 
different materials, as _ ſteel, garnet, coral, diamond, amber, 
eryflal, paſtes, glaſs, Re. The Romaniſts make uſe of beads in 
rehearſing their Ave marias, and Paternefters and the like 
uſage is found among the derviſes and other religions throughout 
the Eaſt, as well Mahometan as Heathen, The ancient Druids 
appear allo to have had their beads, many of which are {till ſound 
at leaſt, if the conjetturg of an ingenious author may be admitted, 
who takes thoſe antique glaſs globules, having a ſnake painted 
round them, and called adder beads, or ſnate-buttons, to have 
been the beads of our ancient Druids, 

BrAp-Roll, among Papiſts, a liſt of thoſe perſons, for the reſt 
of whole ſouls they are obliged to repeat a certain number of pray- 
ers, which they count by means of heir beads, 

BEAD, in aſlaying, the ſmall lump or maſs of pure metal ſepa- 
rated from the roy and ſeen diſtin and pure in the middle of 
the cuppel while in the fire. Thus, in ſeparating filver from its 
ore, by means of lead, the ſilver remains in form of a bead, when 
the lead, that had before aſliſted in the operation, is reduced to 
ſcoriæ. In this proceſs, the bead of ſilver muſl be taken out of 
the cuppel as ſoon as it is ſeen pure and fine, leſt, growing cold, it 
ſhould be conglutinated tothe cuppel or litharge. This bead, when 
rightly made, is always porous underneath. Cramer, 
N or Double prog, terms uſed by our diſtillers, to 
expreſs that ſort of proof of the ſtandard _—_ of ſpirituous 
liquors, which conſiſts in their having, when ſhaken in a phial, 
or poured from on high into a glaſs, a crown of bubbles, whic 
ſtand on the ſurface ſome time alter. This is eſteemed a proof that 
the ſpirit conſiſts of equal parts of rectified ſpirits and phlegm. 
This is a fallacious rule as to the degree of ſtrength in the liquor: 
becauſe any uy that will increaſe the tenacity of the ſpirit, will 

ive it this proof, though it be under the due ſtrength. Our malt 
Jilillers {poil the greater part of their goods, by leaving too much 
of the linking oil of the malt in their ſpirit, in order to give it 
this proof, when ſomewhat under the ſtandard flrength. But this 
is a great deceit on the purchaſers of malt-ſpirits, as they have 
them by this means not only weaker than they ought to be, but 
ſtinking with an oil, which they are not eaſily cleared of after. 
wards. On the other hand, the dealers in brandy, who uſual! 
have the art of ſophiſticating it to a great nicety (lee the Treatife 
on Diſtillation) are in the right when they buy it by the ſtrongeſt 
bead-proof, as the grand mark of the beſl: for it being a proot of 
the brandy containing a large 8 of its oil, it is, at the ſame 
time, a token of its dig flavour, and of its being capable of bear- 
ing a very large addition of the common ſpirits of our own pro- 
duce, without betraying their flavour, or _ its own. We value 
the French brandy for the quantity of this eſſential oil of the grape 
which it contains, and that with good reaſon: as it is with us 

rincipally uſed for drinking as an agreeably flavoured cordial : 
bot the French themſelves, when they want it for any curious pur. 
poſes, are as careful in the rettiſication of it, and take as much 


that nauſeous and fœtid oil, which it originally contains. 
No judgement can be formed by brandies by the wag, wh as 
to their mixed or adulterated, or their pure ſtate, further than that 


they are likely to be moſt pure when they have the greateſt — 
ere 


portion of this oil, in regard to mixtures of other ſpirits, T 

are «many occaſions where we want ſpirit, merely as ſpirit, and 
where any oil, whether ſweet or Rinking, muſt be equally impro- 
per. Shaw's Eff, on — 

' BEAGLES, a (mall ſort of hounds or hunting dogs, Beagles 
are of divers kinds; as the ſouthern bragle, ſomething leſs and 
ſhorter, but thicker, than the deep-mouthed hound; the feet north« 
ern, or cat-beagle, (mall, and of a finer ſhape than the ſouthern, 


. 


and a harder runner. From the two, by croſling the trains, is — 
f * a thir 


* 


pains to clear it from this oil, as we do to free our malt - ſpirit from 


— So 
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4 third ſort, held preferable to either. To theſe may Le added a 


Nill ſmaller ſort of beagles, ſcarcely bigger than lapdogs, which 
make pretty diverſion in hunting the coney, or even {mall hares 
in dry weather: but otherwiſe unſerviceable, by reaſon of their 
ige. | 
BEAK, or BILL, in ornithology, is a cartilaginous ſubſtance, 
which forms the roſtrum of the beak of a bird, from the peculiar 
| ſhape and ſtructure of which, Linnæus divides this claſs, which 
is the ſecond in the animal Ty into ſix orders, as appears 
trom the arrangement. Sce the Syſtem of ORNITOt Ox, ect. 1, 
and 4. The bill does the office of teeth in ſome birds; alſo of weapons 
of offence, In the parrot kind it is hooked, and ſerves to climb and 
catch hold of boughs. Ihe upper 6ilf of this bird is filled with 
tows of croſs bars, and the under 50“, which is much ſhorter, ſhuts 
within the upper, and draws againſt the roof of the mouth; by 
which means a kind of thaltication is elfetted, before the meat 
alles into the ctaw. The phenicopterns's bill is a true Ayper- 
bots, pointed at the end like a (Word ; and whiat is rematkable, the 


upper bif{ of this bird moves in eating, the lower being fixed, 


which is the contraty to that which is found in all other kinds, 
The woodpecker's belf is Wrong, and (hat _ to dig holes, 
and bulld 10 the heart of the Hardeſt timber. See the articles 
Pu NiCcOPrEAUS and tes, aud the Sy lem of COMPARATIVE 
: ANATOMY, Chap It; Seth; J. | 0 
In the {land of Ferro, a fixed reward is | for the bills of 
ravendus birds: all watermen are bbliged to bring a cettaln num 
ber yearly to the eounty courts, at the feaſt of St, Olaus 4 when 
they are thrown Into a heap, and burit In triumph, Plott gives 
divers Inſtances of monſtrous Lrregularities In the % of birds! 
r of 4 raven, Whoſe mandibles erviled each other, the 
ower Flap twrnln N and the upper duwhiwards, Plott's 
Nat, Hill, afford. eh, vil. Nett, 1 

REAN. We have tour forts of ea commonly fowed in gur 
gardens: 4: The fingll Lien of Maragar. s, The Spaniſh, 

„The Sandwieh. - And; 4: The Windlor (an, Vor the mult 
approved methods of cultivating beans, fee the Syſlein of AgRt- 
CULTURE; Sekt, VI, and the Treatiſe on GARDENING, Att, Kir- 
CHEN-QAKDEN, months Jan, Feb; and July, 

i lie thedieinal and qo qualities v 1* are ſald tu he nutrl- 
tvs, but llatulent! the pods yield & Water held ty be good agaliilt 
the gripes in children; Somme have wed the hurſe-beant as d (ueee- 

anch ta coffee j Which in priveiples it thucl reſeinbles z only 
that it evitaltis but haft the quiattity bf oil. Mr. Buyle has ſeve- 
tal Experifiletits of Heatis; treated pheutiatically to (lie & the great 
plenty of alt they afford, on Which their flatuleney depends, The 
expanfigh of beats in growing, the fame atithior Found fy confiders: 
ble that it would raiſe u plug logge Witl above a undtedd pounds 
weight: Boyle's Works abt: toni: . 10% teln . p. 615, Ke. 
b era, The 46% bea, Is the oily kind propagated by 
the plugin; it delights ehielly in @ fit aid woillt elay 3 three 
buſfiels will fo au gere, ald kiss ty be dune in February: The 
kommen produce Is about ewenty buſhels from an acre; They 
muſſ lie fume thme upon the ground after they ars ent, before they 
are 6arried in. Nome farmers ſow fares and 4 together 
which is a very gag way, fur the ſeeds are 6a 0 ſeparaied by a 
riddle, By the new huſbandry, lefs than one buſhel of feed will 
plant an agre of land; and the produce has exceeded that of the 
old, by more than ten buſhels an gere, For a copions account of 
this particular, ſee the Syſlem of AgkieuLTURE, Het, VI, 

Kiduney-BEAN, Por charatteriltic deſcription, ſee PHASEOLUS, 

It would be of little purpoſe to enumerate all the varietics of this 

lant which have come to our knowledge: ſince America does 
annually furniſh us with ſo many new ſorts, that there is no know- 
ing what varieties may be produced in England + beſide, as they 
are not likely to be much cultivated here, ſince ſome of the old 
ſorts are preferable to any of the new ones, for the ule of the kit- 
chen garden, we need therefore only mention thoſe which are moſt 
eſteemed for the table. 

There are at preſent three forts of kidney-beans chiefly propa- 
gated for the table in England. Theſe are, 1. The common white 
or Dutch kidney-bean, 2. The'ſmaller kidney-bean, commonly 
called the erte nee hidney.bean. And, g. Ihe uptight fort, called 
the tree kidney-bean, 

The firſt was ſome time ago greatly propegated in England, and 
is till in Holland: it grows very tall, and requires long ſtakes 
and poles to climb on, and its beans are conliderably broad; and 
this makes them leſs ſalcable in the markets, people ſuppoſing them 
to be old becauſe they are broad; and they are hence grown into 
diſuſe, though 8 much more valuable kind for eating than an 
other. The ſecond ſort, or Batter/ea bean, is what is more uni- 
verſally cultivated; it never grows vety tall, nor rambles far, and 
the air can calily paſs between the rows, becauſe of its moderate 
growth; and this makes it bear plentifully aud ripen well for the 
table, It is the belt taſted bean, except the laſt, The third, or 
tree hidney-bean, is alſo a plentiful bearer, and never rambles, but 

rows up in form of a ſhrub: but its beans are broader than the 
Butterien kind and are not ſo well taſted. 

Many Botaniſts recommend the ſcarlet bloſſom bean which has 
bean uſually cultivated for the beauty of its flowers, as the beſt 
fort for the table. For the moſt approved- method of cultivating 
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kidney-beans, ſee the Treatiſe on GARDENING, article Kircurs 
GARDEN ; moths April May, ns wy * 
, the Engliſh name of t nus Ur/us in the . 
mammalia. For geleri tion of «To genus fur 2 
ſee the article Uns us. For Repreſentation ſee Plate V. Gen 16 

The bear was formerly an inhabitant of the Britiſh illand; and 
was tranſported from Britain to Rome. Bear-baiting wa, a f. 
vourite paſtime with our anceſtors; an inſtance of which occy; 
ſo lately as the time of queen Elizabeth. The bear is obſerved o 
bear ſome analogy to man: as having hair on both eyelids, which 
no other brute has. is ſtrufture and anotomy are deſcribe þ 
the French academiſts, Du Hamel Hiſt. Reg. Acad. Sc. I. 
Sekt. 11. Some diſtinguiſh two kinds of bears, ter reſrial and 
marine ; the former of which keep to the mountains, where 
the latter come out on the ice as far as the widdle of the Nunh 
Sea. Some of this kind are found in Nova Zembla, of an inert 
dible ſize. Each male among the ſea bears has a (eraglio to him, 
| ſelf, containing from fifteen to fiſty females, which he pollelſes a 
1 * pro 905 OR 
| KAR'S was much eſteem the aticients: even at thi 
day, the paw of u bear (alted and mob nd, is ſerved 90 A 
of prinets. Heat en is reckoned one of the greateſt rarities 
attiving the Chineſe; irfomuch that, as Du Halde informs vs, ths 
empetor will ſend fifty ur « hundred leagues into Tattaty, to pio. 
euty them 1 a great 7 yy , FRAY | 

EAR NA, makes a fur in great elleem, and on which de 
| @ evtifiderable artlele of evttiinores, vw uſed In halle? e 
evach-boxes, Ke. In forte countries elethes are made vl it, mu 
ef elally bags, wherein to keep the feet warm in (evere vols 
Ot the ſkins of bears eubs are made gloves, mulfy, and the like, 

NAR, In altronomy, a name given 10 two eonflellations, calle 
the Greater and the 4%, Bear 2 of Unia major and mer The 
pele-(tar is fald to be the tall of the 4%) Bear 2 this har is never 
Above two degrees diftant from the "ng pole of the world, bee 
the Kyle Seel, VIII. and Plate VI. ig. s, 

BEARD, the halr growing on the elun and adjacent parts ol il 
face, chiefly ol adults and males, Various have bern the cerems. 

les aud etc of molt nations Th +. wy ty the beard; The 

ia, out of teliglous prineiple, Wager a long aid blundy wa 
with the raj, (eelarinng them 0 els, merely becauſe they 
would not cut . whiſkers alter the kite of Tartary ! and we 
1 „that a cotifiderable bratich of the religion of the ane lens con. 
filted in the management bf their beard; The Gtecks wore thei 
beats til! the tithe of Alexatider the Oreat j that prince having 
brdeted the Macedonigys to be ſhaved, for Fear it 17 give 4 
handle ts thelr enemies Actording to Pliny, the Nui: 
did not begin 10 ſhave till the year of Ruthe, 454; When P. Kleine; 
brought over g Hoek of barbers from Blelly. | 

As to eceleflaſtics, the difeipliye has been very different on ths 
aftiele of beards i ſonetimes they have been enjoined ty Went thein, 
from a notion of toy much ovemipgey in ſhaving, ad het & |viK 
beard was more (ultable to the eceleliaftienl gravity j and (vis 
times again they were forbid It, as imagining pride 10 lurk boyval 
4 Venerable heard: The Greek and Reman churches have buen 
long in eantention tg ether about their beards i (ings the time of 
their ſeparation, the Romaniſle ſeem ie have given more into the 
prattice of ſhaving, by way of N t the Greeks j and have 
eyen made ſomp expreſs conſtitutions df ra $4115, The 
Greeks, on the contrary, eſpouſe very zealouſly the cauſe of long 
beards, and are exiremely ſeandalized at the beardlels images « 
ſaints in the Roman churches, By the ſlatutes of ſume monalleric: 
it appears, that the lay monks were ta let their beards gruw, and 
the prieſl among them to ſhave; and that the beards of all that 
were received jito the monaſteries, were bleſſed with a great deal 
of ceremony, There are fill extant the prayers uſed in the fo. 
lemnity of conſectating the beard to God, when an eccleliallic 
wat ſhaven. 

Le Comte obſerves, that the Chineſe affeft long beards extri- 
yagantly'; but nature has balked them, and only given them ve!) 
little ones, which, however, they cultivate with infinite care: the 
Europeans are ſtrangely envied by them on this account, 4 
eſteemed the greateſt men in the world. Chryſoſtom oblervcs, 
that the kings of Perſia had their beards wove or matted togethr! 
with gold-thread ; and ſome of the firſt kings of France hai tbe! 
beards knotted and huttoned with gold, | 

Among the Turks, it is more infamous for any one to have | 
beard cut off, than among us to bepublicly whipped or branded wi 
a hot iron, There are abundance in that country, who would pic 
fer death to this kind of puniſhment, The Arabs make the le. 
ſervation of their beards a capital point of religion, beca"" 
Mahomet never cut his. Hence the razor is never drawn che 
the Grand Signior's face, 

In Louis X111's reign, whiſkers attained the higheſt degree " 
favour, at the expence of the expiring beards, In thoſe d!“ 
gallaniry, not yet empoiſoned by wit, they became the favou''” 
occupation of lovers. A fine black whiſker, elegantly turned u. 
was a very powerful mark of dignity with the fair {© 
Whiſkers were {till in faſhion in the beginning of Louis XIV» 
reign, This king and all the great men of his reign, took a bil 


in wearing them, In thoſe days it was the general * 


1 


F _— -_+ '— _y a 


[ 
| 
d 
d 
p 
f 
h 


S ag 


— 
= 
= 


re 118 
| with 
| pie- 
e ple- 
cauſe 
ne 


ce 0 
455 0 
ou“ 
ed W's 
r ſev. 
XIV 
| rjue 
ſho 

1. 


tor a favourite lover to have his whiſkers turned up, combed, and 

umed, by his miſtreſs; and, for this purpoſe, a man of fa- 
— took care to be provided with every little neceſſary article, 
eſpecially whiſker- wax. It was highly Hattering to a lady to have 
in her power to praiſe the beauty of her lover's whiſkers; which, 
far from being diſguſting, gave his perſon an air of vivatity : ſeve- 
tal even thought them an incitement to love. It ſeems the levity 
of the French made them undergo ſeveral changes both in form 
and name: there were'Spaniſh, Turkiſh, funf d. dagger, & c. whilk- 
ers; in {hort, royal ones, which were the laſt worn: their fmall. 
neſs proclaimed their approaching fall. 

The N of tht BEARD has varied in different ages and coun- 
tries: ſoine cultivating and entertaining one part of it, ſome ano. 
ther. Thus the Hebrews weara beard on their chin; but not on 
the upper lip or cheeks. Moſes forbids them to cut off entirely the 
angle vr extremity of their beard; that is, to manage it alter the 
i411 Falhiotn, who left only a little tuft of beard at the ex- 
wemity of their chin; whereas the Jews tu this day ſuffer a little 
fllet of hair to grow from the lower end of their ears to their chins, 
where, us well as on their lower lips, their beards ate in u prett 

bunch. The Jews in me of mourning, neglefted to trim theſt 
beards, a is, to Cut off what grew ſuperfluous uon the upper-lips 

cheeks: F 
— the Brand with unguents (4 an ancient prattlee both 
unong the Jews and Romans, and ill eontinues in uſe among the 
Tirks; Where one pf the principal ceremonies obſerved in (eriuus 
Vils is to throw (Weet:ſeented water on the Weard of the villtant, 
and iv perfune It afterwards With alges-wood, whith Ricks to this 
moiſture, and gives It an agrevable ſinell, Ke. In the miilidle: 
wiiters we Went With 4% e barber, uled Hy (iroking and evmb: 
lg it, 16 render I ſoft and Nex(ble, The Tue when they comb 
their beards, hold @ handkerehief on thelr knves, and gather ere. 
Fully the halrs that fell 4 and when they have gut tugether a eertaln 
quantity; they fold then vp In paper, and earry them to the place 
wheiy "oy bury the dead; 

BRARDED, donates a perſun of thing With a beard; of ſume 
wſvmblance thereof, The Faves um ancient Greek and Raman we: 
als —.— y bearded, lone ate Henumminated 5g o a8 Hav- 
ing lung bear MA, 100% kliyggh; Others have any & lanii 
baut the chin, as the Beleviel Wal Atlan wi the Hell of the 
Roman ompeturs Who Howeifhed His heart : es all litiperial me. 
« before Mi ate hen /A after * bare-hrdded; 
auh Women lave all been obſerverl ty want the menftrua! 
dilelurge; ſeveral inflatees ate given by Hippocrates, and other 
pliy(ietatis, uf grown women, elpecially widows, In Whom the 
Hewes voti ty (hop, beards have appeared: Eiifehius Nietem⸗ 
berg WEenuns & Woman Who had a beard reaching to het 
Havel; 

Of women remarkably bearded we have feveral inflances tn 
the cabinet of evriofities nf Biiikgard (1 1 there (4 the pol⸗ 
Wall of woman called Marte! Hej, whole chin is eee With 
« very large buſhy beard: She ws drawn in 1482, & which time 
Ilis was #5 Fears Of age: There (x likewile In the (ane cabinet ans: 
Wor purirals B het when the was Awre advanced in life, but like: 
wiſe With g beard =pl4 is laid, that the duke of Saxony had the 
—4 vf 4 et Bwify woman taken, remarkable for her lon 

why beard ; and thoſe who were g the carnival at Veniee in 4746, 
Iw + feniale danger altoniſh the (petharors not more by her talents 
Wn by her chin govered with s black buſhy beard, Charles XII. 

in his army s female grenadier; it was neither cnurage nor a 
benni that (he wanted 10 be @ man, 
of Pultowa, and carried to Peterfburg, where ii was preſented to 
the Czar in 1724 u her beard meaſured a yard and u half, —We 
read in the 'Trevuuz Dictionary, that there was a woman ſeen at 
Paris, who had not only u buſhy beard on her face, but her body 
likewiſe covered all over with hair. Among 4 number of other ex- 
amples of this nature, that of Margaret, the governeſs of the Ne- 
therlands, is very remarkable. She had u very long iff beard, 
which lhe —— herſelf on; and being perſuaded that it contribut- 
ed 10 give her an air of mujeſly, ſhe took care not to loſe 4 hair of 

This Margaret was a very great woman, It is {aid that the 

»mbard women, when they were ut war, made themſelves beards 
with the hair of their heads, which they ingenioufly arranged on 
their cheeks, in order that the enemy, deceived by the likenels, 
miglit take them for men. It is aſſerted, after Suida, that in a 
ſunilar caſe, the Athenian women did us, much. Theſe women were 
more men thun our ſemmy. Jeſſamy countrymen. About a century 
"go, the French ladies adopted the mode of dreſſing their hair in 
ſuch a manner that the curls hung down their cheeks as far as their 

+ Theſe curls went by the name of whiſkers, This cultom 
undoubtedly was not invented, after a example of the Lombard 
women, to fright the men. Neither is it with intention to carry on 
Avery bloody war, that in our time they huve affefted to bring for- 
ward the hair on the cheeks, The diſcovery ſeen to have been 8 

unnte one: it gives them a tempting, roguilh look. 

BEARING, in navigation, the ſituation of one place from 
another, with regard to the points of the compaſs ; of the angle 


which a ws * through the two places makes the meridiatis of 
* 4. 01. . ' 


q 


She was taken at the battle 


'Faftures of it: and accor ingly, 


each, Fot the utility of afcertaininig the various bearings of ob- 
jefts; ſee the Syſtem, Part —_ ag 
The bearings of places on the ground are uſually determined from 
the ic needle: in the managing of theſe lies the princi 
of ſurveying ; ſince the bearing and diſtance of a ſecond point 
rom the firſt being tound, the place of that ſecond is determined; 


or the bearings of a third point from two others, whoſe diſtance 
from euch other is known, being found, the place of the third is 


determined: inſtrumentally we mean; tor, to calculate trigonome- 


trically, there muſt be more data. Mr. Collins gives the ſolution 
of problem in the Philoſophical Tranſactions, where the diſtances 
of three objets on the ſame plane being given, and the bearings 
from a fourth place in the ſame plane, obſerved, the diſtances from 
the place of ublervation to the reſpettive objects are required. 

Aktes, in heraldry, a term uſed io expreſs 4 cunt of arms, 
or the figures of armories, by which the nobility and gentry are 
diſtinguithed from the vulgar, and from one another. Theſe ſighs 
of nobility are with us evidently a ropy of the Natures and images 
among the aticient Romans, Which they uſed to expoſe betors 
their houſes on public days, and carried before the _ at 4 
funeral of a perfor, Theſe latins among them were the re: 
ſemblance of theif noble anceſtors, And as our evats of arms evl⸗ 
dently were brought up in the place of them, it ſeems very natural 
to date the riſe and * of heraldry in England, as now praftifed, 
from the time of the [\\bverfion of the Roman empire by the Goths 
and Vandals; who as they deltroyed many Jiberal arts, fu they fee 
In return ts have given birth to this of heraldry, For a full difyul= 
fltfon of whieh, fee the Ny em N or the ſeveral armo⸗ 
rlal bearings, fee Plates II. III. and IV. 

BEARING % of he AYER, a diforder In pregnant women, he⸗ 
ing a ſenfatlun of a _ at the bottom of the abtlomen, er preſſure 
vn the neek of the worth, (4 as fs hinder the perfor frum walking 
without pain ani lomettines gute veeafiuntn * of Urins 
numbneſs of the hips, unealineſs In going ty Reg), and in the end 
abortion, 115 the ng of We e Part 11, Seth, 6. 

BEATIFICATION, an ot by Which t 6 pops deelares a perſon 
beatified or blefſed after his death, It is the firſt ep tuwards es- 

antesten, of talling wy une ty this Hunour an ee a ſalnt; 

v perſan ean be beatified til 3e years after lis oy Her Hesthl. I 
eeftificates of site at long of virtues aid Hilfacles, the neeellary dus 
9 for falntihip. are enaminei 1 eviigregation of rites, 

hls pra! lun often contlives fur Teveral years j after whith 
{4 holineſs dee tees the beatifieation: The eorple and relles bf th 

ure ſulnt are From theneeforth expoſed t the Veneration of al 

d Chriſtians: his Images are crowned With rays, aid a particu: 

ar office le fot apart for Rim; but his body and feſles are Het car: 

ried in procefilen i lndulgenees likewife, and remiffion of fins, are 

grafted an the day of his beatifieation j which though not ſo perm: 
peus es that of eshonfsatlen, Is however Very (plendid, 

BEATLFICATION Was Infrodueed, When it Was thought proper te 
delay the canonization of falnts, For the greater alfurance of the truth 
and manifellation of the rigerous Neps taken in the procedure, Tt 
1s Fermarkable, that partleufar orders of monks affiume to themſelvs 
the power of — — Thus Oftavia Melehiorica was 660i 
ed with extraordinary ceremonies by the Duminigans; tor a legacy 
of 5999 dollars tg the order, ' 

EATING, PULSATION, is applied to the reciprocal agita- 
tion or palpitatign of the heart and pub: Same phyſicians diflin- 
guiſh eighty-one different kinds uf imple beatings, and fifteen com- 

and ones, They compute fixty beats in the ſpace of a minute, 
n a temperate man. But, in fact, we generally find a greater num- 
ber, For the aktion af the heart, &c, fee the Syllem of Av A- 
TOMY, Part V. Sett. g. 

BEAVER, the Engliſh name of the Genus Caftor, in the Syſ- 
tem of mammalia, For deſcription of the genus and ſpecies apper- 
taining to it, ſee the article CasTOR, 

Buaven-Shins, in commerce, Of theſe merchants diſtin. 
guiſh three ſorts ; the new, the dry, and the fat. The new 
beaver, which is alſo called the white beaver or My/covy bea- 
ver, becauſe it is commonly kept to be ſent into — is 
that which the ſavages catch in their winter hunting. It is 
the beſt, and the, moſt proper for making fine furs, becauſe it 
has loſt none of its hair by ſhedding. The dry beaver, which 
is ſometimes called ſean beaver, comes from the ſummer hunt- 
ing, Which is the time when theſe animals loſe part of their hair, 
Thou h this ſort of beaver be much inferior to the former, yet it 
may 41 be employed in furs; but it is chiefly uſed in the manu- 
fatture of hats, 'The French call it /ummer coftor or beaver, The 
fat beaver is that which has contratted a certain groſs and oily 
humour, from the ſweat which exhales from the bodies of the la- 
vages, who wear it for ſome time. Though this ſort be better than 
the dry beaver, yet it is uſed only in the making of hats, 

Befides hats and furs, in which the beaver's hair is commoly uſed, 
they attempted in France, in the 2 1099, to make other manu- 

y made cloths, flannels, flock- 
inge, Ke, partly of beaver's hair and partly of Segovia wool. This 
manufagtory, which was ſet up at Paris, in St. Anthony's ſuburbs, 
ſucceeded, ut firſt pretty well ; ＋ according to the * ws 
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French, the novelty of the thing brought into ſome repute the fluff 
ſtockings, gloves, und cloth, made of beaver's half, But they went 
out ol allen on a ſudden, becauſe It was found, by experience, 
that they were of « very bad wear, and beſides that the eolours 
faded very much 1 when they had been wet, they became dry and 
hard, like felt, which oecafioned the miſcarriage of the manuſabto- 
ry for that thme, When the hair has been et off trom the bes. 
vers“ ſkins, to he uſed in the ——— of hats, thoſe fing ate 
- Qill employed by feveral 417 namely, by the trunk-makers, 

10 eover trunks and boxes f by the ſhovmakers, to put into lippers } 
and by turners, to make ſieves for (fiing grain and ſeeds, 

BEAUTY is a term whereby we expreſs a certain relation of 
ſome. objet, either to an agreeable ſenſation, or to an idea of ap- 
probation, When, therefore, I ſay, « thing is beautz/ul, 1 either 
mean that 1 perceive ſomething that | approve, ur that ſumething 
gives me pleaſure; hence jt appears, that the idea annexed to the 
word beauty is double; which cenders the ward equivocal, and this 
is the ſource of moſt of the diſputes on the ſubjett of beauty, We 
muſt therefore diſtinguiſh between ideas and — Ideas occu- 

y the mind, ſenſations intereſt the heart. Though we ſee nothing 
in an object to intereſt us, we yet diſcover ſomething in its idea to 
merit our approbation, Such an objet i tlieteſore pleaſes, and does 
not pleaſe, i. e. it pleaſes the underſlanding and not the ſenſe, 
On the contrary, there are ſome objects, whoſe ideas do not 
offer any thing laudable, which yet excite agreeable ſenſations, 
There is therefore beauty of two ſorts, It is exceedingly hard to fix 
any general charafteriſtic of beauty : for, as the ideas and ſenſations 
oſ different perſons differ according to the habitudes of the bod 
and the turn of the mind ; ſo do the relstions of objetts to thoſe 
ideas and ſenſations vary ; whence what we call beautyreſults, Hence 
ariſe thoſe different opinions of a beautiful thought, « beautiful 
woman, a beautiful painting, &c, The principles of beauty, ac- 
cording to Mr, Hogarth, are fitneſs, variety, uniformity, ſimpli- 

city, intricacy, and quantity, Analyſis of Beauty, 
r. Hutcheſon makes uniformity amidſt variety the ſource of 
beauly ; and he refers our ideas of it merely to an implanted ſenſe, 

Inquiry into the Original of our Ideas of Beauty and Virtue, 

Perrault diſtinguiſhes two kinds of beauty in architecture, 
which correſpond with the two ſpecies of beauty above; the one, he 
calls ares and convincing, ſuch as the richneſs of the materials, 
ndeur of the ſtructure, neatneſs of the workmanſhip, ſymmetry, 
2 The other he calls arbitary, which depends on the will, and 
which would admit of having its proportion changed without de- 
formity. Theſe only pleaſe by the conneftion, or aſſociation of 
their ideas with others of a different, which pleaſe themſelves ; 
they owe their beauty to that prepoſſeſſion of the mind, whereby a 
thing, whoſe value we do know, inſinuates an elleem for others 
which we do not. . 

Beauty, in its native ſignification, is appropridied to objefts of 
ſight. Objefts of the other ſenſes may be agreeable, ſuch as the 
found of muſical inflruments ; but the agreeablenels called beauty, 
belongs to objetts of ſight. 

The human body is a compoſition of numberleſs beauties ariſing 
from the parts and qualities of the vbjett, various colours, various 
motions, figures, ſize, &c. all united in one complex object, 
and flriking the eye with combined force. Hence it is, that 
beauty, a quality ſo remarkable in viſible objetts, lends its name to 
every thing that is eminently agreeable. Thus by a figure of ſpeech, 
we ſay, a beautiful a a beautiful diſcovery, &c, 

Conſidering attentively the beauty of viſible objects, two kiads 
are diſcovered, The fl may be termed intrinſic beauty, becauſe 
it is diſcovered in a ſingle objett, with relation to any other: the 
other may be termed relative, being founded on the relation of ob- 
jefts, Intrinſic beauty is a perception of ſenſe merely ; to perceive 
the beauty of a ſpreading oak, or of a flowing river; no more is re- 
quired than ſingly an att of viſion, Relative beauty is accompanied 
with an aft of underſtanding and refleftion ; for we perceive not 
the relative beauty of a fine inſtrument or engine until we learn its 
uſe and deſtination. In a word, intrinſic beauty is ultimate; and 
— "hg beauty is that of means relating to ſume good end or pur- 

e. 
% ſhall here make a few obſervations on pe , Which may 
be of uſe in examining the beauty of ſingle objetts, A multitude of 
— * — into the mind at once, diſlurb the attention, and 
pals without making any laſting impreſſion, This jultifies ſimpli- 
city In works of art, as oppoſed to complicated circumſtances and 
crowded ornaments. 

Uniformity is 2 in one circumſtance, that it is apt to 
diſguſt by exceſs, A number of things deſlined for the ſame uſe, 
as Windows, chairs, &c. cannot be too 2 But « ſcrupulous 
uniformity of parts in « large garden or field is far from being agree- 
able, In all the works of nature (implicty makes a eapita figure, 
It alſv makes u figure in works of art: Profuſe ornamgnt in paint- 
ing, gardening, or architecture, us well as in dreſs or in language 
ſhows « mean of corrupted taſte, Simplicity in behaviour an 
manners las an enchanting efſeft, and never fails to galn our 
afſeftion, . 

Love, ariſing from a ſenſe of beauty, loſs when exceſſive, its 
ſociul charakter t the you for gratification, prevalling over af. 
teRtion for the beloved objett, is ungovernable, and tends rapidly 
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to its end, regardleſs of the miſery that muſt follow, Love i thi 
ſtate, is no longer @ (Week agfevulle palllon 1 it heevines pain 
like hunger of thirſt 3 and produecth no happineſs but in the en 
ovf Frultion. This luggeſly an inportent leflon, that Wodetativy b 
our defires and appetiies, which fits us for doing ui duly 5 
tributes at the ſame the the woll te buppineſs; U (oeial pally 
when moderate, we mure pleaſant than when they [el] beyond 
proper bounds, 9507/1 RA Fang | | 
WHAM wr perfonnat BEAUTY, may be eonfldered winder thef 
heads. Colour, Yom Knproſlion, and Grace i tho thy — 
being, as it were, the Body j the two latter the foul of beaury, 

1, Colour, Aldhongh this be the loweſt of all the önnen 
parts of beaty, yet it 19, commonly the molt fliiking, and the maj 
ubſerved, For which theie iy a very obvious realuvi to be given 
that every body can ſev, and yery few can judge: the beauties 
— colour requiring much lels of judgment ian enbier of the whe; 

Iree, 

As to the colour of the body in general, the moſt beautify] 
that was ever imagined, war ther which Apelles — ts \y 
famous Venus; and which, though the pitture itlelf betott; iecto 
has in ſume degree preſerved to us, in lu excellent deſcriptich ofit 
It was (as we learn from him) a fine red; beautifully interthized 
and incorporated with White; and diffuſed, in its due proportions 
_ each part uf the body, Such are the deſcriptions of u welt 
beautiful ſkin in ſeveral of the Roman poets y and (uch oltey is the 
colouring of Tition, und particularly in his fleeping Venus, of 
whatever other beauty that charming piece was meant to repreſent, 

It is an obſervation apparently whimſical, but perhaps not 
unjuſt, that the ſame thing which makes à fine evening, mukes 4 
fine face, that is, as to the particular part of beauty now under con, 
lideration, The beauty of an evening ſky, about the ſetting ol the 
lun, is owing to the variety vt colours that are ſcattered alung the 
face of the heavens, It is the fine red clouds, intermixed with 


white, and ſometimes darker ones, with the azure bottom appearing 


here and there between them, which makes all that beautiful com. 
V 6p that delights the eye ſo much, and gives ſuch a ſerene plea. 
ure to the hwart, In the ſame manner if you conſider ſome beauti. 
ful faces, you may obſerve, that it is much the ſame variety of 
colours which gives them, that plealing look, which is {. apt to at- 
tract the eye, and but too often to engage the heart, For all this 
ſort of beauty is reſolvable into a proper variation of fleſh-colour and 
red, with the clear blueneſs of the veins pleaſingly imermixed about 
the temples and the going off of the cheeks, and tet off by the ſhades 
of full eyebrows, and of the hair, when it falls in a proper manner 
round the face. 


It is for much the ſame reafon that the beſt landſcape painters | 


have been generally obſerved to chooſe, the autumnal part of 
the year for their pieces, rather than the ſpring. They preter the 
variety of ſhades and colours though in tir decline, to all their 
freſhneſs and verdure il their infancy ; and think ail the charms and 
livelineſs even of the ſpriug, more than compenlated by die choice, 


oppoſitiqn, and riclnels of colours; that appear al moll on every tee 


in the autumn, YEE 
Though one's judgment is apt to be guided by particular attach- 
ments fand more D in this part of beauty than any other), 
et the general perſuaſion ſeems well . that a complcie 
rown beauty js nearly equal to a fair one. Raphael's mult charm- 
ing Madona is a brunette beauty; and. his earlier Madones 
(or thoſe of his middle ſtyle) are generally of a lighter and leſs 
pleaſing complexion. All the beſt artiſts inthe noblelt age of paint. 
ing, about Leo the tenth's time, uſed this deeper. and richer kind 
of co vuring; and perhaps one might add, that the glaring liglus 
introduced by Guido, went a great way towards the declenſion of 
that art; as the enfeebling of the colours by Carlo Marat (vr his 
followers) hath ſince almoſt completed the fall of it in Italy. 

2, Form, This takes in the turn of each part, as well as the 
ſymmetry, of the whole body: By which is not only meant the pol- 
ture of the — but the poſition of each part ; , as the turning of 
the neck, the extending of the hand, the 1 of @ fort ; and ſo 
on to the moſt minute particulars. I he general cauſe of beauty in 
the form or ſhape in both ſexes is a proportion, or an union and 
harmony, in all parts of the body, The Talagu king charaller of 
beauty in the fetnale form, is delicacy and ſoſtneſi ; and in the male, 
either apparent ſtrength or a 10. The fineſt exemplars that can 
be ſeen for the former, is the enus of Medic); and lor the two 
latter, the Hercules Farneſe, and the Apollo Belvedere, 

There is one thing indeed in the laſt of the figures which ex- 
ceeds the bour.ds of our preſent enqulry what ant 
led 1! ſovra umanoz and what we may call the tranſcendant, of ce. 
leflial, It is ſomething diſtinft from all human beauty and of 4 


nature greatly ſuperivr to it: ſomething that ſeems like an ait of 


divinity, which is expreſſed, or ot leaſt is to he traced out, but in 
very ſe works of the artiſts ;-and of which ſcarce any of the port 
have caught any ray in their deſcriptions 101 perhaps even in their 
imaginations), except Homer and Virgil, among tho ancients} 


and our Shukſpevre and Milton among the moderys, 
The beauty of the mers human form is, much ſuperior to that of 
colour j, and it may be partly for this reaſon, that when one 1s 


ler ving the fineſt works of the artiſts at Rome (hers there is (ll 
eels the jnlve wot 


the nobleſt collection of any in the world), one 


taliun artiſt cal- . 
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firyck and more charmed with the capital ſatues, than with the 
ures of the greateſt taſlers, One of the old Roman poets, In 
peaking of 4 very handſome man, whe was candidate far the prise 
in (ome of the public games, aps, that he was Much expetted and 
migh admired by al the ſpettators at his Felt appearance 4 but 
that when he Hung off his robes, and difeovered the whole beauty 
of his (haps altogether, it was fo (uperior, that it quite extiy- 
yiſhed de beauties they had before fu much admired in his lace, 
vel the ſame effett may be felt if viewing the Venus of Me- 
del. I you obſerve the face only, it appears extremely beauti- 
ful; but iH you conſider all the elegancies of her make, the beaut 
of her face becomes lefs (iriking, and is almoſt loſt in ſuch a mul- 
tiplicity of charms, Whoever would Jearn what makes the — 
il each part of the human bydy, may find it laid down pretty mue 
ut large by Velibien; or may Rudy it with more pleaſure to him- 
ful, in the Hell 1 and ſtatues ; for in life we commonly lee 
but a ſinall part of the human body, molt uf it being either diſguiſed 
or altered by what we call dreſs, 

In fact we du nut _ thus, in a great meaſure, hide beauty; 
but evey injure, and kill it, by ſome parts of dreſs, A child is no 
ſooner horn into the world, than it is bound up, almoſt as firmly as 
an old Egyptian 7 in ſeveral folds of linen. It is in vain 
for him to give all the ſigns of diſtreſs that nature has put in his 

wer, to ſhow how much he ſuffers whilſt they are thus impriſon- 
wg his limbs; or alf the ſigu of Joy, every time they are ſet ut li- 
berty, In a lew minutes, the old witch who preſides over his in- 
lirimeſt days, falls to — — afreſh, and winds him up again 
in his deſtined confinement. When he comes to be dre#t like u man 
be has ligatures applied to his arms, legs, and middle ; in ſhort, 
ill over him z to prevent the natural circulation of his blood, and 
make him leſs active and healthy ; and if it be à child of the ten- 
derer lex, ſhe muſt be bounded more ſtraitly about the waiſt and 
lomac li, to acquire a dilproportiun that nature never meant in her 


lhape, 
The two other conſlitutent parts of a expreſſion and 
e; the former of which is common to all perſons and faces; 
and the latter is to be met with in very few. | 

g. Expreſſion, By this is meant the expreſſion of the paſſions ; 
the turns aud changes of the mind, ſo tar as they are made vilible 
to the eye by our looks and geſtures, 

Philoſophers may diſpute as much as they pleaſe about the ſeat 
of the ſoul ; but, where-ever it reſides, we are ſure that it ſpeaks 
in the eyes. Perhaps it is injuring the eyebrows to make them only 
dependants on the eye; for they, eſpecially in lively faces, have, as 
it were, a language of their own: and are extremely varied, ac- 
cording to the diſſprent ſentiments and paſſions of the mind. 
Homer makes the eyebrows the ſeat of majeſty ; Virgil, of de- 
jettiun; Horace, of modeſtly ; and Juvenal of pride: and it is not 
certain whether every one of the paſſions be not aſſigned by one 
or other of the poets to the ſame part. 

Having hitherto ſpoken only of the paſſions in general, we will 
now conlider a little which of them add to beauty, and which of 
then take from it, We may ſay, in general, that all the tender 
and kind paſſiony add to beauty; and all the cruel and unkind ones 
add todetormity: And it is on this account that good=natufe may 
very jaltly be ſaid to be * the beſt feature even in the finelt face,” 
Mi. Pope has included the principal paſſion of each ſort in two 
very pretty lines: 

Love, hope, and joy, tulr Pleaſure's ſin 

Hate, — 12 = family of — * f 4 
The former of which naturally give an additional luſtre and en- 
livening to beauty ; as the latter are too apt tw ſpread a gloom and 
cloud over it. FY 

Yet in theſe, and all the other paſſions, moderation ought per- 
haps to be conſidered in a great meaſure the rule of their beauty, 
almoſt as far as moderation in ations is the rule of virtue. Thus 
an exceſſive joy may be too boiſterous in the face to be pleaſing ; 
and a degree of grief, in ſome faces, and on ſome occaſions, may 

extremely beautiful, Some degrees of anger, ſhame, and ſur- 
priſe, fear, and concern, are beautiful; but all exceſs is hurtful, 
and all exceſs ugly. Dulneſs, auſterity, impudence, pride, aflec- 
tion, mulice, and enyy, are always ugly. The fineſt union of 
pallions that can perhaps be obſerved on — face, conſiſts of a — 
mixture of wodely, ſenſibility, and ſweetne(s; each of which when 
taken ſingly is very pleaſing: but when they are all blended toge- 
ther, in ſuch a manner us either to enliven or cortett each other, 
ary give almoſt as much attraftion as the palllons are capable ol 

| 

T 


* 


ug to 4 very pretty face, 

he ſuperiority which the beauty of the paſſions has over the 
wo patty uf beauty firſt 2 will probably be now pretty 
evident: or if this ſhould (ill appear problematical to any one, let 
lum conſider alittle the following particulars, of which every body 
mult have met With ſeversl inſtances in their lifetime, That there 
14 @ great deal of difference in the ſame face, according us the por. 
ſun 18 in a better or worſe humour, or in u greater or le(s degree of 
livelineſs ; that the beſt complexion, the Hneſt ſeatures, and the 
exatteſt ſhape, without any thing of the mind expreſſed on the 
face, are as 17 and unmoving as the waxen figure of the (ine 
Ducheſs of Richmond in Weltmſnſter-Abbey that the ſinell eyes 
" the world, with an exceſs of mulice or rage in them, will grow 
® lbocking as they are lu that fine face of Meduſa on the amount 


ſeal in the Btrogel family at Rome 1 that a face without ny good 
features In it, and with a Very indifferent complexion, ſhall have 
a very taking alr, from the ſeulibility of the y the general goud- 
humoured turn of the look, and perhaps a little agreeable: Amie 
about the mouth. And thele three things perhaps would go 8 
great on toward accounting for the fe ne pai gui, or that iy- 
explicable pleaſingneſs of the face (as they chooſe tv call jt) Weh, 


is ſy often talked of and (6 little widerſtuud | av the greater, part, © 


and perhaps all the tell of it, would fall under the alt article, that 
ed cy Thus it appears that the paſliyns ean give the beauty | 
without the afliftance of colour or furm and take it away WH 
they have united the moſt {rongly to give it., And hence the, 
9 of this part of beauty to the other tw, * | 

I'his, by the way, may help us to account for the juſtneſy of 
what Pliny aſſerts in ſpeaking of the famous ſlatue of Lavdoon and. 
his two ſons t he ſays, it was the fineſt piece of art in Rome ; and 
to be preferred to all the other ſtatues and pictures, of which they 
had ſo noble a collettion in his time. It had no beauties of colour 
to vie with the paintings and other flatues there; as the Apollo 
Belvedere and the Venus of Medici, in pargeular, were as finely 
proportioned as the Laocoon: but this had much greater variety 
of expreſſion even than thoſe fine ones; and it muſt be on that 
— alone that it could have been preterable to them and all, 
the reſt, f 

Before quitting this head, two things before mentioned deſerve 
to be repeated : that the chief rule of the beauty of the paſſions is 
moderation: and that the part in which they appear moſt ſtfongly 
are the eyes, It is there that love holds all his intereſted language: 


It is there that virtue commands, modeſty charmy, Joy enlivens, | 
e 


lorrow engages, and inclination fires the hearts of the beholders: ix 
is there that even fear, and anger, and contuſion, can he charming. 
But all theſe, to be charming, muſt be kept within their due bound 
and limits; for too lullen an appearance of virtue, a violent and 
proſtitute (well of paſſion, a rullic and overwhelming modelly, a 
— ſadneſs, or too wild and impetuous joy, become all either op- 
preſſive or diſagreeable. 8 

4 The laſt hniſhing and nobleſt part of beauty is Grace ; which 
every body is accuſtomed to ſpeak of as a thing inexplicable; and in 
a great meaſure perhaps it is ſo, We know that the ſoul is, but we 
ſcarce know what it is: every judge of beauty can point out grace; 
but no one ſeems even yet to have fixed upon a definition for it. 

But though one cannot punttually ſay what grace is, we may 
point out the parts and things in which it is moſt apt to appear. 

In a very graceful face, by which we du not fo much mean a 
majeſtic as a ſoft and pleaſing one, there is, now and then, a cer- 
tain deliciouſneſs that almoſt always lives about the mouth, in ſome- 
thing not quite enough to be called a ſmile, but rather an approach 
towards one, which varies 1 about the diſſerent lines there 


like a little fluttering Cupid, and perhaps ſometimes diſcoveri a 


little dimple, that after juſt lightening upon you diſappears and ap- 


rs again by fits, 
8 — attitudes may belong to the poſition of each part 


as well as to the carriage and diſpolition of the whole body: but 


how much more it belongs to the head than to any other part, may 
be ſeen in the pieces of the moſt celebrated painters; and particu, 
larly in thoſe of Guido, who has been rather too laviſh in beſtow- 
ing this beauty on almoſt all his fine women ; whereas nature has 
given it in ſo high a degree but to very fe. 
But it is not only in genteel motions that a very pretty woman 
will be graceful: and Ovid (who was ſo great a mailer in all the 
rts of beauty) had _ good reaſon for ſaying, That when 
enus, to pleaſe her gallant, imitated the hobbling gait of her 
huſband, her very lameneſs had a great deal of prettineſs and grace in it. 
There are two very diſtintt — as it were, oppolite) ſorts of 
grace; the majeſtic and the tamiliar. The former belongs chiefly to 
the very fine women, and the latter to the very pretty ones: That is 
more commanding, and 4 the more delighttul an — 
Grecian painters and ſculptors: uſed to expreſs the former moiſt 
ſtrongly in the looks and attitudes of their Minervus, and the latter 
in thole of Venus. Xenophon, in his choice of Hercules (or at 
leaſt the excellent tranſlator of that piece) has made jult'the ſame 
diſtinction in the perſonages bt wiſdom and pleaſure ;'the tormer of 
which he deſcribes as moving on to that young hero with the 
majeſtic ſort of grace j and the latter with the familiar, 


Oracefvl, yet each with different grace they move 1 * 
This 4 Giered uwe, that ſofter wining love. 


No poet feems to have underſtood this part of beauty ſo well ay 
our own Milton. He ſpeaks of theſe two forth of grace very dil. 
tinfly ; and gives the myjeſtic ts his Adam, and both the familiar 
und majeſtic to Eye; but the latter in, « leſs degree than the 
lurmer: 


Two of far noble t «rv and = , 
Wadlike wott, with native honour e 

In naked majeſty, penn d lors of all 

Aid worthy led, For In ther looks dine 
'Fho nage of thelr -_ Maker ſhove 1 
Truth, wiflom, landete so vv and. pure i 
Bovere, but In trag Allal frovdom pfl 
Wente true wither ty In men + Though beth 
Net equal, & thelr fox net equal len, U. 


For 


Alps, was 


BEA 
er 


Grace was in A ber fieps: Hevn in ber eye) 


A Par. Loft. B. iv. 298. 


1a ev'ry gaiture, dignity and love. B. vill. 439. 
$jeating, or mate, all comrlinels and grace 
— avs enlitnd word, cxchi cation, forins. . 223. 


'All the beſt Ratues are repreſented as in ſome aftion ot motion: 
aud the tuoſt graceful ſtatue in the world (the _ Belvedere) is 
ſo much lo, that when one faces it at & little diſtance, one is 
almoſt apt to imagine that he is aftually going to move au toward 


7 Whatever are the cauſes of it, this is certain, that grace is the 
chief of all the conſtituent parts of beauty : All the reſt are only re- 
lative. One likes a bruuctte beauty better than a fair one: I may 
love a little woman, and you a large one beſt : a perſon of a mild 
t will be fond of the gentler paſſions in the face, and one of a 
bolder caſt may chooſe to have more vivacity and more vigorous pal- 
lions exprefſed there: But grace is found in few, and is plealing to 
all. Grace, like poetry, muſt be born with a perſon, and is never 
wholly to be acquired by art. Ihe moſt celebrated of all the ancient 
Autert was Apelles ; aid the tolt celebrated of all the modern, 
Raplacl: And it is remarkable, that the diſtinguiſhing charatter 
of each of them was grace. — — _ could have given 
them ſo high a minence over all their competitors. 
1 de 5 l as the Romans muſt have been of this opi- 
niou ; when in [ettling their mythology, they made the graces t 
conſtant attendants of Venus, or the caule of love. In fact, there 
is nothing cauſes love ſo generally and (0 irreſiſtibly as grace, It 
is like the Ceſtus of the ſame goddeſs, which was ſuppoſed to com- 
hend every thing that was winning and engaging in it and be- 
2 all, to _y the heart to love by a ſecret and inexplicable 
force, like that of ſumo magic charm. 


Shs fald 4 with awe diving, the of love 
Ovey'd the ier aid the wie of Jow 1 
n hut —— broaft the To wibrar"'\, ; 
WIA Vage Dell aud vin braldury gras d. 
In this was every arty Ne 
3242 — — a t warn 1 
lovn, the grille vow He «19, 
The kind dwelt, the Ml ming ov 
Ferduallve (pore hy aud more prefualive (ght, 
$lonce that obs, and ele of 1344, 
This on her the _— =_ 
&e this and with it all thy with, hv Gald 1 
With hates he took the charm : and firalling preft 


"the pow'eful Coſtus to dur dev) nf. 
wy” f Page, , 60 


But the greateſt and moſt general miſleader of our judgments in 
relation to beauty, is — ar the different — Caller tor 
beauty, which turn chiefly on the two lower parts of it, colour and 
form. It was from the molt common ſhape of his country- women 
that Rubens, in his pictures, delights ſo much in plumpneſs; not 
ta give it a worſe name. Whenever he was to repreſent the molt 
beautiful women, he was ſure to give them a good ſhare of corpu- 
lence. It feems as if nobody could be a beauty with him under two 
lundred weight. His very graces are all fat. 

But this may go much farther than mere bulk ; it will reach even 
to very great delormities; which [ometimes grow into beauties, 
where they are habitual and general. One of our own countrymen 
(who was a particularly ſome man) in his travelling over the 
ined by a fever in one of thoſe villages, where 
every grown perſon has thoſe forts of ſwellings inthe neck which they 
call goitres e and of which ſome are pretty near as big as their heads. 
The firſt Sunday that he was able, he went to their church (tor he 
was a Roman Catholic) to return thanks to Heaven for his recovery. 


Aman of ſo good a figure, and ſo well dreſi, had probably never 


before been within the walls of that chapel. Every body's eyes 
were fixed upon him: and as they went out, they cried out loud 

for lam to hear them. O bow completely ſome would 
that man be, if he had but a gortre ! 

In ſome of the moſt military nations of Africa, no man is 
reckoned handſome that has not five or ſix ſcars in his face. This 
cuſtom might _poſſibly be introduced among them to make 
them leſs afraid of wounds in that part in battle; but however 
that was, it grew at laſt to have fo great a ſhare in their idea of 
beauty, that they now cut and Nath the faces of their poor little 
infants, in order to give them thoſe es, when they are grown 


up, Which are fo neceſſary to win the hearts of their miſtreſles : 


and which, with the aſſiſtance of ſome jewels or ingots of gold in 
their noſes, ears, and lips, muſt certainly be irrefiſtible to the 
ladies of that country. 

The covering each cheek all over with a burning ſort of red 
colour, has long been looked upon in a neighbouring country to 
be as neceſſary to render a fine lady's face completely beautiful, 
as theſe ſcars are for the beaux in Africa. The natural complexion 


of chelltalian ladies is of a higher glow than our's uſually are; and 


yet Mr. Addiſon is yery juſt, in making a Numidian cal} the ladies 
of the ſame country pale unripened beautizs. 


The dames of Zama's court 
Hue tacey d with wore charms: , 
The ſum, that rolls his chariot o'er their heals, ' 


Works up more fire and colour in their cheeks : 
Were you with theſe, my prince, you'd ſoon tor get 


The pale unripen'd beauties of the 80 

| Spbax to Jula, In cu; AQ1L 4 

We cannot avoid obſerving, however, that heaven is very ben 
this 


— merciful to mankind, even in making us capable of a 
variety of miltakes. Ii every perſon judged exactly right of 
every man that was in love in ſuch a diſtrift, would be in love 
| with the ſame woman. The ſuperior beauty of each hanilet would 
be the object of the hate and malice ot all the reſt of her own fer 
in it, and the cauſe of diſlention and murders among all of the 
other. If this would hold in one tow p, it would hold, for the ſame 
reaſons, in every other town or diftritt; and of courle there wou 
be nothing more wanting than this univerſal right judgmen of 
beauty to render the whole world one continued ſcene of blood 
and miſery. 

Bzaury, in architefture, painting, and other arts, is the har. 
nr” juſtnels of the whole compoſition taken together. 

BED. It was univerſally the practice, in the firſt for 
mankind to ſleep upon the ſkins of bealls. It was origina ly the 
cuſtom of the Greeks and Romans. It was particularly the cuſtom 
of the ancient Britons before the Roman invaſion ; and theſe ſkins 
were ſpread on the floor of their apartments. Afterwards they were 
changed for looſe ruſhes and leather. Ihe common Welch tud 
their beds thinly ſtuffed with ruſhes us late as the coneluſion of the 
19th century and with the gentlemen it continued many ages af. 
terwards. Straw was uſed even in the royal chambers of England 
as late us the cloſe of the 14th. Moſt of the peaſatits about Man. 
cheſter lie on chalf at preſeiit, as do likewiſe the common ple all 
over Scotland : In the Highlands heath alſo is very generally (fed ay 
bedding even by the gentry j and the repoſe on a heath bed hat 
been celebrated by travellers us a peciliar luxury, ſuperior to that 
torn du down. In France and Italy, raw beds remain genera 
to this day. be 

BEE, 4 winged favifeous inſet, bred from maggots or worms, 
that are «pode, or without feet remarkable for ity 1 and indullry, 
in collecting honey and wax from flowers, &e, und on that account 
frequently preſerved in gardens. In the Linnwan ly em of entomo- 
logy it i @ genus of infetts bolonging to the claſs Aymonopters, 
and comprehending NH- HV different ſpecies, Beſide the common 
honey-bee, Mr. Roy reckons nine other [pecies, To this (peeies of 
hi ve-bees belong the common wer- Ice, the drones, und thegueen- 
bee, For a deſcription at 2 ſeo the article Apts, 

BEECH-+tree, "ages in botany, For the charatters, culture, 
properties and uſes of this tree, ſeo the article Facus, 

KECH-maft, the ſruit of the beech-tree, It fattens E Ar. 

deer, and has ſometimes ſupplied men inſtead of bread, Chios is 
ſaid to have endured a memorable ſiege by means of it, 

Brrcn. i, an oil drawn from the fruit, or maſt, of the beech. 
tree. The beech-maſi is a Kind of a triangular ſeed, in form of a nut, 
or rather acorn, containing a whitiſh oleaginous pith, of a very 
agreeable talle; whereof is made an oil much valued for fallads, 
&c, It is very common in Picardy, and other places where the 
maſt abounds. They draw it cold by expreſſion, after the maſt 
has been ſhelled and pounded. An attempt was made, a few years 
ago, to introduce the manutaAture of beech-oil in England, and a 
patent was granted to the proprictor, but without ſucceſs: the 
country 22 it ſeems, —_ this maſt to better account in 
feeding the with it, than in ſelling to the patentee, and his 


* or oil. 
EER, is a ſpiritous liquor made from any ſarinaceous grain, 
but ly from barley. It is, properly ſpeaking, the wine of 
barley. The meals of any of theſe grains being extracted by a ſut- 
ficient quantity of water, and remaining at reſt, in a degree of heat 
requiſite for-the ſpirituous fermentation, naturally undergo this fer- 
mentation, and are: changed into a vinous liquor. But as all theſe 
matters render the water mucilaginons, fermentation proceeds 
lowly and imperfeftly in ſuch liquors. On the other fide, il the 
quantity of farinaceous matter be ſo diminiſhed that its extraRt or 
up may have a convenient degree of fluidity, this liquor will 
be im ated with ſo ſmall a quantity of fermentable matter, 
that t — or wine of the grain will be too weak, and have tov 
little taſte. | 
Theſe inconveniencies are remedied by preliminary operations 
which the grain is made to — Thats preparations conſif 
in ſteeping it in cold water, that it may foak and [well to a certa 
degree, and in laying it in a heap with a ſuitable degree of hea, 
by means of which, and of the imbibed moiſture, a germination be- 
ins, which is to be ſtopped by a quick drying, as ſoon as the 
d ſhows itſelf, To accelerate this drying, and render it mor 
complete, the grain is ſlightly roaſted, by making it pals down al 
inclined canal ſufficiently heated. This germination, and th 
light roaſting, change conſiderably the nature of the mucilag- 
nous fermemable matter of the grain. The germination attenua® 
much, and in ſome meaſure totally deſtroys, the viſcoſity of the 
mucilage ; and it does this, when not carried roo far, without de- 
priving the grain of any of its diſpoſition to lerment. On the — 
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| it changes the grain into a ſaccharine ſubſtance, as may be 
ceived by maſhing grains beginning to germinate, The {light 
roalting contributes alſo to attenuate the mucilaginous fermentable 
matter of the grain. When the grain is thus prepared, it is fit to 
be ground, and to impregnate water with much of its ſubſtance, 
without forming a glue or viſcous maſs. The grain thus prepared 
is called malt, This malt is then to be ground; and all its ſub. 
tance, which is fermentable and ſoluble in water, is to be extri- 
cated by means of hot water. This extract or infuſion is ſuffi- 
ciently evaporated by boiling in caldrons ; and ſome plant of an 
eable bitterneſs, ſuch as hops, is at that time added, to heighten 
the taſte of the beer, and to render it capable of being longer pre- 
ſerved. Laſtly, this liquor is = into caſks, and allowed to — 
ment; nature pertorms the reſt of the work, and is only to be 
iſſiſted by the other moſt favourable circumſtances for the ſpiritu- 
ous fermentation. See FERMENTATION, and for a copious ac- 
count of the method of making Beer, fee the Treatiſe on the Art 
of BagwiNG. | 

Foreigners have framed divers conjectures to account for the 
excellency of the Britiſh beer, and its ſuperiority to that of other 
countries, even of Bremen, Mons, and Roſtoch. The excellency 
of our beer is in general attributed to the quality of our malt and 
water, and the ſkill of our brewers in preparing of it. 

Sour. beer may be reſtored divers ways; as by ſalt made of the 
aſhes of barley- ſtraw, put into the veſlel, and ſtirred; by three 
or four handfuls uf beech aſhes thrown into the veſſel, and ſtirred ; 
or, where the liquor is not very ſour, by a little put into a bag, 
without ſtirring: chalk calcined, oyſter-ſhells, egg-ſhells burnt, 
ſea-(hells, crabs' eyes, alkalized coral, &. do the\ſame, as they 
imbibe the acidity, and unite with it into a ſweetneſs, Beer, it is 
ſaid, may be kept from turning ſour in ſummer, by hanging into 
the veſſel « bug containing a new laid "gf — full of little 
pin«holes, ſome laurel-berries, and a few barley-grains or by a 
new laid egg and walnut-tree leaves, Glauber comments his (al- 
mirabile and f{xed nitre, put in a linen bag and hung on the top of 
the calk ſo as to reach the liquor, not only for recovering four 
beer, but — 17 and ſtrengthening it, Laurel-berrles, their 
kin being peeled off, will keep beer from deadne/s j and beer al. 
wady dead may be reſtored by —_— it with fixed air, Beer 
taſting of the e may be reed from it by putting a-handful of 
When In a bag, and hanging it in the veſſel, 

BEESTINGS, or BAKASTINGS, « term uſed by eountry- peo. 
ple for the firſt milk taken from a cow after calving. Tho bee(t. 
ings are of a thick conſiltenco, and yellow colour, ſeeming im- 
prognated with ſulphur, Dr. Morgan imagines them to be pecu- 
arly fitted and intended by nature to cleanſe the young animal 
hom the recrements gathered-in its ſtomach and inteſtines during 
ts long habitation in wtero, The like quality and virtue he ſup» 
poſes in women's firſt milk after delivery ; and hence infers the ne- 
ceſſuy of the mother's ſuckling her own child, rather than commit. 
ting it to a yurſe whole firſt milk is gone. Sce the Syſtem of Mtp- 
WIFERY, Part X. Sett. 6. 

BEETLE, the Engtiſh name of the genus Scarabeus, in the 
Syſtem of Entomology. For deſcription of the genus, ſee SCA. 
MABEUS, For claſlihcation, ſee the Syſtem, 

BEGGAR. Beggars pretending to be blind, lame, &c. found 
begging in the ſtreets, are to be removed by the conſtables; and 
retuſing to be removed ſhall be whi ped, &c. ſtat. 12 Anne; and 
our ſtatutes have been formerly ſo ſtrict for puniſhing of beggars, 
that in the reign of king Henry VIII. a law was enatted, that 
Hardy beggars convicted of a ſecond offence ſhould be executed 
on ons. But this ſtatute was afterwards repealed. See VAGA- 

OND, 

BEHEADING, a capital puniſhment, wherein the head is ſe- 
vered from the body by the ſtroke of an axe, ſword, or other cut- 
ung inſtrument, In — and in France alſo (prior to the re- 
volution) beheading is the puniſhment of nobles; being reputed 
not to derogate from nobility, as hanging does. In Scotland they 
do not behead with an axe, as in Englahd ; nor with a ſword, as in 
Holland; but with an edged inſtrument called the MA1Den. In 


France they have invented an inſtrument for the purpoſe of be- | 


beading, called LE GuitLoTtINE, models of which were ex- 
poſed to public view in many parts of this metropolis. 

_ BEHEMOTH, a buge animal mentioned in ſcripture, concern- 
ing which interpreters are much divided. Many — le it to be 
the Hippo pota mus, or River- Horſe, which is defcribiodin the order 
of the phabet, under the article HiyyoPOTAMUS. 

BEL and the Dragon (The Hiſtory ot); an apocryphal, and un- 
canonical book of ſcripture, It was always rejected by the Jewiſh 
church, and is extant neither in the Hebrew nor the Chaldee lan- 
guage, nor is there any proof that it ever was ſo. St, Jerom gives 
i no better title than the Fable of Bel and the Dragon. It is how- 
ever permitted to be read, as well as the other apocryphal writings, 

inſtruftion and improvement of manners. 

BELIEF, in its general and natural ſenſe, denotes a perſuaſion, 
ona ſtrong aſſent of the mind to the truth of any. propolition. In 
which ſenſe, behef has no relation to any particular kind of means 


or vrguments, but may be produced by any means whatever. Thus 


34. Vol. I. 


Tis being an aditional Shoet (3 1---2) to the new Edition 


we are ſaid to believe our ſenſes, to believe our reaſon, to believe 
a witneſs, &c. and hence in rhetoric, all ſorts of proots, from what- 
ever topics deduced, are called wigs, becauſe apt to get behet, 
or perſuaſion, touching the matter in hand. 

ELIEF, in its more reſtrained and technical ſenſe, invented by 
the ſchoolmen, denotes that kind of aſſent which is grounded only 
on the authority, or teſtimony, of ſume perſon or perſons, aſſerting 
or atteſting the truth of any matter propoſed. . In this ſenle belief 
[lands oppoſed to knowledge and {cience. We do not ſay we be- 
lieve that ſnow is white, or that the whole is equal to its parts; but 
we ſee and know them to be fo: that the three angles of a trian- 
gle are equal to two right angles, or that all motion is naturaily 
rectilinear, are not ſaid to be things credible, but {cientifical ; and 
the comprehenſion of ſuch truths is not belief but ſcience. 

But when a thing propounded to us is neither apparent to our 
ſenſe, nor evident to our underſtanding; neither certainly to be 
collected from any clear and neceſſary connection wit: the cauſe 
from whence it proceeds, nor with the effects it naturally produces; 
nor is taken up upon any real arguments, ot any relation thereof to 
other acknowledged truths: and yet, nutwithitanding, appears as 
true, not by a manifeſtation, but by an atteſtation of the truth, and 
moves us to aſſent, not of itſelf, but in virtue of ateltimony given 
to it—this is laid to be pou credible ; and an aſſent to this is 
the proper notion of beltef or FAITH: 

BELL, a well known machine, ranked by muſicians among the 
mulical inflruments ot percuſſion, 

The conſtituent parts of a bell are the body or barrel, the clap- 
— on the inſide, and the ear of cannon by which it hangs to a 
arge beam of wood, Tlie matter of which it is uſually made is a 
— — called Hell. metul. The thickneſs of a bell's edge is 
uſually one-fifteenth of the diameter, and its height 19 times its 
thicknels, Ihe bell-founders have a diapalun, or bell-{cale, where- 
with they mealure the ſize, thickneſs, weight and tone of their bells, 
The found of a bell is conjettured to conſilt in a vibratory motion 
of its parts, much like that of a muſical chord, The [troke of the 
— * muſt neceſſarily change the figureof the bell, and of a round 
make it oval ; but the metal having a great degree ol elaſticity, thut 
art will return back again, which the firoke drove fartheſt off 
rom the centre, and that even ſome [mall matter nearer the contre 
than before ; fo that the two parts which before were extremes of 
the lungelt diameter, do then become thoſe of the ſhorteſt; and thus 
the external (urtace of the bell undergoes alternate changes of 
figure, and by that means give that rremulous motion to the air in 
which the ſound confills, M. Perrault maintains, that the found 
of the ſame bell or chord, is « compound of the ſounds of the 
ſeveral parts thereof, ſo that where the parts are homugeneous and 
the dimenſions of the figure uniform, there is ſuch a pertett mix- 
ture of all theſe ſounds as conſlitutes one uniform, ſmooth, even 
ound : and the contrary circumſtances produce harthneſs, This he 

roves from the bell's differing in tone according to the ou you 
trike : and yet ſtrike it any where, there is a motion of all the 
parts, He therefore conſiders bells as a compound of an infinite 
number of rings, which according to their different dimenſions have 
different tones, as chords of different length have; and when 
{truck, the vibrations of the parts immediately ſtruck determine 
the tone, being ſupported by a ſufficient number of conſonant 
tones in the other parts, 

Bells are obſerved to be heard farther placed on plains than on 
hills; and till farther in valleys than on plains : the realon of 
which will not be difficult to aſſign, if it be conſidered that the 
higher the ſonorous body is, the rarer is its medium; conſe- 
quently, the leſs impulſe it receives, and the leſs proper vehicle it 
is to convey it to a diſtance. 

Matthew Paris obſerves, that anciently the uſe of bells was pro- 
hibited in time of mourning; though at _ they make one of 
the principal ceremonies of mourning. Mabillon adds, that it was 
an ancient cuſtom to ring the bells for perſons about to expire, to 
advertiſe the people to pray for them ; whence our paſling bells. 
The paſſing bell, indeed, was anciently rung for two purpoles ; one 
to belpeak the prayers of all good chriſtians, for. a ſoul juſt depart- 
ing; the other to drive away the evil ſpirits who ſtood at the bed's 
foot, and about the houſe, ready to ſeize their prey, or at leaſt to 
moleſt and terrify the ſoul in its paſſa e: but by the ringing ot. 
that bell (for Durandus informs us, evil ſpirits are much atraid of 
bells) they were kept aloof; and the ſoul, like a hunted hare, 
gained the ſtart, or had what is by ſportſmen called law. Hence, 
perhaps; excluſive of the additional labour, was occaſioned the high 
price demanded for tolling the greateſt bel] of the church; tor, that 
being louder, the evil ſpirits mult go farther off to be clear of its 
ſound, by which the poor ſoul got ſo much more the ſlart of 


them: beſides, being heard farther off, it would likewiſe procure 


the dying man a greater number of prayers. This diflike of ſpirits 
to bells, is — in the Golden Legend, by W. de Worde. 
« It is ſaid, the evill ſpirytes, that ben in the regyon of thay4e, 
doubte moche when they here the belles rongen: and this is the 
cauſe why the belles ben rongen whan it thondreth, and whan 


rete tempeſte and outrages of wether happen, to the ende thai the 


einds and wycked ſpirites ſhold be abaſhed and flee, and ceaſe of 
5 I—2 the 


of this werb, the BNA is deſired to be careſ«l in placi ie after ($T---1) ; Sui be Miſplaced, or thrown owt in the Bindrng y, 
under the ides of its being @ duplicata Sect, the Wark will be rendered impor fect. 
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. the movynge of tempeſte.” ' Lobineau obſerves, that the cuſlom of- 
ringing bells, at che approach af thunder, is of {omeantiquity ; but 
that the deſign was not ſo much to ſhake the air, and ſodulipate the 
thunder, as to call the-people to church, 10 pray that the pariſh 
might be preſerved from that terrible meteor. 

- the times of popery, bells were baptiſed and anointed oleo 
chriſmatis : they were exorciſed and bleſſed bythe biſhop: from a 
belief, that, when theſe ceremonies were performed, they had 

wer to drive the devil out of the air, to calm tempeſls, to extin- 
guiſh fire, and to recreate even the dead. The ritual for theſe 
ceremonies is contained in the Roman pontifical; and it was uſual 
in their baptiſm to give to bells the name of ſome ſaint. In 
Chauncy's hiſtory of Hertfordſhire, page g83, is a relation of the 
baptiſm of a ſet of bells in Italy with great ceremony, a ſhort time 
betore the writing that book. The bells of the pariſh- church of 
Winnington in Bedfordſhire had their names calt about the verge 
of every one in particular, with theſe rhiming hexameters : : 


Nomina Campavis hec indita ſunt quoque noſtris. 

1. Hoc fignum Petri pulſatur nomine Christi. 

2. Nomen Magdalene compana ſonat melode. , 
3. Sit nomen Domin benedidtum ſemper in eum. 
4. Muſa Raphaths ſonat auribus Immaneults. 

5. Sum Roſa pulſata mundigue Maria vocata. 

Wee. Fun. 122. 

By an old chartulary, once in the poſſeſſion of Weever the anti- 
quary, it appears that the bells of the priory of Little Dunmow in 
Eſſex, were, anno 1501, new caſt, and baptized by the following 
names : 

Prima in honore Sancti Michaelis Archangel:. 

Secunda ia honore S. Fokanms Evangeliſli. 

Tertia in konore S. Fohanms Bapnijh. 

Quarta in honore Aſſumptions beate Marie, 

Uunta in hoxore fand Trinitatis, et omnium Fn 

= . 633+ 

The bells of Oſney abbey near Oxford, were very famous * 
ſeveral names were Douce, Clement, Auſtin, Hautetter. | potius 
Haueleri], Gabriel, and John. The cuſlom of chriſtening, or 
blefling bells, is very ancient. Some lay it was introduced by 
pope John XIII. in 972 ; but it is evidently of an older flanding, | 
there being an exprels prohibitation of the practice in a — 
of Charlemagne in 789. See Hoſpinian de Origine 'Templorum, 
p. 113, where there is a particular account of all the ridiculous 
ceremonies prattiſed about bells. Sce Dr. Franklin's Obſerva- 
tions on conſecrated bells, and the form in conſecrating them. 
Experiments, Obſervations, &c. p. 448. ed. 1769. 

he prattice of — bells in change or regular peals, is ſaid 
io he peculiar to Kugland; whence Britain has been termed the 
ringing end. The cuſtom ſeems to have commenced in the time 
of the Saxons, and was common before the conqueſt. The ring- 
ing of bells, though a recreation echictly of the lower fort, is in 
elf not incurious. | 

The muſic of bells is altogether melody; but the pleaſure ari- 
ſing from it confilts in the variety of interchanges, and the various 
ſucceſhon and general predominance of the conſonances in the 
ſounds produced, Mulical authors ſeem to have written but little 
upon this ſubjett, 

Diving-BELLs: For a copious deſcription of this machine, ſec 
the Syſtem of HyprosTATICS, Part II. Art. 9. For ieprelenta- 
tion, fee Plate II. Fig. 27 

Eletir1ical-BELLs ure uſed in a variety of entertaiving experi- 
ments by elettricians. For deſcription of che apparatus and the 

methods of application, ſee the Syſtem of ELscTricitTy, Part II. 
Art. 1. Experiment 6. and Plate II. Fig. 21. 

BxL L-melal is a compoſition of tin and copper melted together 
in due proportion: which has this property, that it is more ſo- 
norous than any of the ingredients taken apart. The ordinary pro- 

rtion is about twenty-two or twenty-three pounds ol tin to one 

undred weight of copper though the proportiou varies accord. 
mg to the ſize of the bells ; a greater quantity of copper being uſed 
in the greater bells than in the ſmaller ones. Some add lead and 
braſs, others zinc or ſpelter, to the compoſition. It has long been. 
obſerved, that though tin is ſpecifically highter than copper, yet the 
gravity of the compound bell-metal is greater than that of copper 
ulelf, Notice has been frequently taken of this not uncommon 
phenomenon in chymiſtry, from which it a 8s that Archimedes s 
propoſition and tables, calculated upon that principle, tour deter- 
3 the propotion of two metals in any given compound, 
by hydroſtatical experiments, are leſs to be depended upon than 
has hitherto been ſuppoſed. Some allo ſpeak of a native mineral 
under the denomination bell. metal, or be{mettcl, from which Becher 
alũ rms he procured zaffer and ſmalt. For a further account of this 
— Kr ſee the Syſtem of CHyMisTRY, Part III. Chap. 2. 

t. 4+ 4 | 

BELL-anmedl, a name given by the writer on mieraſcopical diſ- 
coveries to a very ſmall auimal found at the. roots of the common 
duekweed, The bodies of theſe animals are ſhaped like bells, and 
they have very long lender tails, by which they faſten themlelyes 
to the roots of theſe liutle plants. They are uſually found in great 


L 


of what we call re/prring in the ſormer. 


- tomed ta. lit in 


charged, and a fifth when plain. 


numbers together, in a ſort of cluſter or bunches ; and all of the 


ſame bunch have always the ſame motion, very ftequenth con- 


BEN 


trecting themſelves, and afterwards expanding all t 

the full lengthof their tails. They — firm. none * 
but are more flow in the expanding themſelves again. — See 1 : 
CROSCOPIC OsJEcrTs, and Plate I. Fig. 9. : 

BELLOWS, a machine ſo contrived as to expire and inſy; 
the air by turns, by enlargiug and contratting its capacity, 2b 

Anac har ſis. the Scythian, is recorded as the inventor of bellows, 
The action of bellows bears a near allinity to that of the lunes. 
aud what we call blowing in the latter affords a good 1 
Animal life iel 
may on {ome occaſions be ſubſiſled, by blowing into the lungs, 
by a pair of bellows. Dr. Hook's experiment to this effett 
is famous: having laid the thorax of a dog bare, by cutting away 
the ribs and diaphragm, pericardium, &c. and having cut of 
the alpera arteria below the epiglottis, and bound it on the noſe 
of the bellows, . he found, that as he blowed, the dog recovered, 
and as he ceaſed, fell convullive; and thus was the animal k 
alternately alive and dead above the ſpace of an hour. There are 
bellows made wholly of wood, without any leather about them, - 
one of which is prelerved in the repoſitory of the Royal Society: 
and Dr. Plot deſcribes another in the copper works at Ellafton in 
Staffordſhire, Ant. della Fruta contrived a ſubſtitute for bellows, 
to ſpare the expence thereot in the tulion of metals. Ih 
is called by Kircher camera æolia, and in England commonly 
the water-bellows ; where water talling through a funnel into 
a cloſe veſſel, ſends from it ſo much air coutinually as blows 
the fre. 

HyDpRoSTATiC-bel{pws, For a copious account of the unte 
or hydro/tatic-bellows, and the principles on which it atis, ſee the 
Syſtem of HyYDrvusTATICS, Part J. Sect. 2. For reprelemation 
lee Plate I. Fig. 9. | 

BELLY, in a general ſenſe, denotes the whole AB Dome, or 
that region ol the body contaiued between the ſeptum tranſver/um, 
the hypockondria, and pu. 

BELLY is allo uſed, in a more confined ſenſe, for the inteſtines 
alone, as containing the feces, Iu this ſenſe we ſpeak of the 
looſenels or coflivenels*ot the belly, &e. For a copious deſcrip. 
tion of the Abdomen aud its ſeveral parts, ſee the Syitem of Axa. 
TOMY, Part III. throughout. For repreſentation lee Plate IV. 
Fig. g. aud leveral Figures in Plate V. 

SITE is allo uſed in ſpeaking of the bodies of beaſts, Thus, 
we lay a light-belly, meaning a {lender or lank one: a cow-bel(y, 
that where the ribs being unable to hold the viſcera, they preis 
downwards, and bulge diſagrecably. Feeding horſes with grals, 
or much hay, and few oats, makes them grow cow-bellied. 1: 
is a maxim that-horſes which are light-belled, and fiery, ſoon de- 
firoy themſelves. 'The belly of an horſe ſhould be of an ordinary 
bignels, except in draught horſes, where the larger the better, pro- 
vided it be round, and well incloſed within the ribs; rather 
extending upon the fides than downwards, Thoſe horſes are 
2 be cow-bellied, which, having Mraight ribs, are great 
ceders 

BENCH in law, Free-BENCH ſignifies that eſtate in copy hold- 
lands, which the wiſe, being elpuuled a virgin, has alter the deceaſe 
of her huſband, for her dower, according to the cuſtom of the ma- 
nor. Ax to this ſree-bench, ſeveral manors have ſeveral cuſtoms: 
aud in the manors of Baſt aud Weſt Enbourne in the county of 
Berks, and other parts of England, there is a cuſtom, that when a 
copy hold tenant dies the widow {hall have her free-bench in 
all the deceaſed huſband's lands, while the lives ſingle, and 
chaile ; but it the commits incontinency, the ſhall forteit her 
ellate : nevertheleſs, upon her coming into the court of the 
manor, riding on a black ram, and having his tail in her hand, 
and at the fame time repeating a form — words preſcribed, the 
ſteward is obliged, by the cuſtom ol the manor, to re- admit her to 
her free-bench, | | 

King'#-B&NCH, a court in which the king was formerly accul- 
perſon, and on that account was moved with the 
king's houwſbald, I his was originally the only court in Wellmin- 
ller-hall, and from this it is thought that the courts of common- 
pleas and exchequer were derived. As the king in perſon is {ll 

reſumed ia law to fit in this, court, though only reprelemed by 
is judges, it is {aid to have ſupreme authority; and the proce 
ings in it ate ſuppoled to be coram nobis, that is, before the king. 
See the Article COURT. 1 a8 bh 

BEND, ia heraldry, an ordinary or bearing, formed by two 
lines drawn diagonally, or athwart, from the dexter chuet of the 
ſhield to the ſiniſler baſe ; being ſuppoſed to repreſent a ſhoulder- 
belt, or ſcarf, worn over the ſhoulder. The bend is one of the ten 
honourable ordinaries, containing a third part of che field ven 
It is ſometimes indentcd, in- 

d. &c, Heralds ſpeak of a bend dexter, and a bend fan:/icr- 
the Syſtem, Set, 6. Art. 1, and Plate III. 

BENDING. M. Bernouilli, has a diſcourſe on the bending of 
ſprings, or elaſtic badies. M. Amontons gives ſeveral experimens 
concerning the bending: of ropes. - The traftion of a rope de, 
or wound round an immovtable cylinder, is ſufhcient, with a vey 
ſmall power, 10 ſuſtain very great weights. Mem. Acad. Sc 
1703, 1705, 1699, Divers methods have been contrived for bens- 
ing timber, in order to ſupply crooked planks, and pieces 'of 
building ſhips : M. Daleſme wgenioully enough 2 
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trees bent, while growing in the foreſt, The method 
1 — planks by a ſand-teat, now ufed in the king's yards at 


Deptford, was invented by Captain Cumberland. Phil. Tranf. 
Nb E, Bax or, in Blazonry, denotes an eſcutcheon's being 
divided bend-wiſe into an even number of p—_ varying of 
metal and colour. If they be odd, the field muſt firſt be named, 
and then the number of bends. In England, the number is always 
made even ; in other countries this is not regarded. See the Syſ- 
em of HERALDRY, Sect. 2, and Plate II. 

BENEDICTINS, in church hiſtory, an order of monks, who 

ofeſs to follow the rules of St. Benedict. The Zenedictins, be- 
ing thoſe only that are properly called monks, wear a looſe black 

wn, with large wide ſleeves, and a capuche, or cowl, on their 
heads, ending in a point behind. In the canon law, they are ſtyled 
lacl Hriars, from the colour of their habit. The rules of St. Be. 
neditt, as obſerved by the Engliſh monks before the diſſolution of 
the monaſteries, were as follows: They were obliged to per- 
form their devotions ſeven times in 24 hours, the whole circle 
of which devotions had a reſpect to the paſſion and death of 
Chriſt. Mi 
The time when this order came firſt into England 1s well 
known; for to it the Enyliſh owe their converſion from _— 
In the year 596, pope Gregory ſent hither Auguſtin, prior of the 
monaſtery ot St. Andrew at Rome, with ſeveral other Benedittin 
monks. St. Auguſtin became archbiſhop of Canterbury ; and the 
Zenediftins founded ſeveral monaſteries in England, as alſo the 
metropolitan church of Canterbury, and all the cathedrals that 
were afterwards erefted. * ES 

Pope John XXII. who died 1334, after an exact inquiry, 
found, that, ſince the firft riſe of the order, there had been of it 24 
popes, near , 200 cardinals, 7000 archbiſhops, 15,000 biſhops, 
13,099 abbots of renown, about 4000 ſaints, and upwards of 
37,000 monaſteries. There have been likewiſe of this order, 20 
enperors, and 10 empreſles, 47 kings, and above go queens, 20 
ſons of emperors, and 48 fons of kings; about 100 princefles, 
daughters of kings and emperors : beſides dukes, marquilles, earls, 
countelſes, &c. innumerable. The order has produced a vaſt num- 
ber of eminent writers and other learned men. Their Rabanus 
let up the ſchool of Germany, Their Alcuinus founded the uni- 
rerſuy of Paris. Their Dionyſius Exiguns perfetted the eceleſi- 
altical computation, Their Guido invented the ſcale of muſic; 
and their Sylveſter, the organ. They boaſt to have produced 
Anſelmus, Ildephonſus, Venerable Bede, &c. 

The Englith congregation, which had ſubliſted from the time 
of the miſſion of St. Auſtin, was deſtroyed under Henry VIII. 
and by degrees reduced to one ſingle man, father Buckley, 
who, in 1607, procured a re-eſtabliſhment of the congregation at 
Doway, in the Netherlands, where it till ſubſiſts in a kind of de- 
pendency on that of St. Valladolid in Spain. ; 

At the general chapters they chuſe provincials, with their aſſiſt. 
uns, for each of the provinces of Canterbury and York, who have 
juriſclittion over the miffionarics employed therein, They are ga- 
verned by a preſident-general, and thtve DxyINtTORs, chofen 
every three years, At their admiſſion they make a fourth vow, 
viz. that they will go to the million in England, and return when 
their ſuperiors think fit, 

There are nuns likewiſe who follow the rule of St. Benedikt: 
among whom thoſe who catl themſelves mttgated, eat fleſh three 
times a week, on Sundays, Tueſdays, and Thurſdays: the others 
ob{erve the rule of St. Benedict in its rigour, and cat no flefh un- 
els they are ſick, 

BENEDICTION, in a general ſenſe, the aft of bleffing, or 
giving praile to god, or returning thanks for his favours. It is allo 
uled for an eccleſiaſtical c*remony, whereby a thing is rendere.l 
lacred or venerable. In this ſenſe benedittion differs from conſecra- 
ton, as in the latter unEtfon is applied, which is not in the former: 
Thus the chalice is conſecrated, and the pix blefſed; as the for- 
ner, not the latter, is anointed: though in the common ulage, 
thele two words are applied promifcuouſly, The ſpirit of king, 
or rather of ſuperſtition, has introduced into the Romiſh church 
benediftions for almoſt every thing. We read of forms of bene. 


cittions for wax candles, tor boughs, for aſhes, for church vef., 


leb, and ornaments; tor flags or enſigns, arms, firit-fruits, houſes, 

ps, palchal. eggs, cilicium or the hair-cloth of penitents, church- 
yards, &c. In general, theſe benedittions are performed by aſper- 
tous of holy water, ſigns ot the croſs, and prayers ſuitable to the 
mature of the ceremony. The forms of theſe bendeftions are found 
in the Roman pontifical, in the Roman mifſal, in the book of ec- 
cleliaflical ceremonies, printed in Pope Leo X's. time, and in the 
ntuals and ceremonies of the different churches which ate found 


collefted in father Martene's works on the rites and diſcipline of ' 


church, . 

BENEFICE, in an ecclefiaftical ſenſe, a church endowed with 
a revenue for the performance of divine fervice, or, the revenue 
Klelf aſſigned to an eccleſiaſtical perſon for life, in return for his 
performing the ſervice of the church. All chureh preferments, ex- 
cept diſhoprics, are called benefices ; and all benefices are, by the 
canoniſts, ſometimes called dignities ; but we now ordinarily diſ 
wgulh between benefice and dignity, by applying the word 


* . 


dignity to biſhoprics, deaneries, archdeaconries, and prebends; and 
benehceto parſonages, vicatages, and donatives. 

There is an obvious reterence in the term benefice to the feudal 
ſyſtem, which was incorporated in all the governments of Europe. 
As the lands of all private proprietors were holden of the prince, 
and becauſe they were originally gratuitous donations, denominated 
beneficta, the pope allumed the privilege of a feudal lord, and 
claimed the authority of diſtributing the preferments of the church 
at pleaſure; and hence the care of the fouls of a pariſh came to be 
called a benefice. Blackſtone's Comm. vol. iv. p. 106. ed. 1769. 
Hence, doubtleſs, came the term benefice to be applied to church 
livings; for, beſide that the eccleſiaſlics held for lite, like the 
ſoldiers, the, riches of the church aroſe from the beneficence of 
princes, f 

As to the origin of eccleſiaſtical benefices it is hard to determine 
when the revenues ot the church were firſt divided: it is certain, 
till the fourth century, all the revenues were in the hands of the 
biſhops, who diſtributed them by their cconomy ; they conſiſted 
principally in alms, and voluntary contributions. As the church 
came to have lands, parts thereot were aſſigned for the ſubſiſtence 
of the clerks, and called benefices ; of which we find ſome traces 
in the fifth and ſixth century; but then there does not appear to 
have been any certain partition, nor any precife quota allotted to 
each news wed, but the allotments were abſolutely difcretional 
till about the twelfth century. At firſt, each was contented 
with a ſingle benefice, but pluralities were, by degrees, intro- 
duced, on pretence of equity; for, a ſingle benefice being ſome- 
times thought a ſcarce competency, the prieſt was allowed two: 
as his quality, or occaſions, increaſed, fo the number of bene- 
hces that were to ſupport him were increaſed too. Hence ſome, 
alletting to equal princes in equality, pretend to revenues an- 
[werable to it. | 

BENETICE in Commendam, is that, the direction and manage- 
ment whereof, upon a vacancy, is given, or recommended to an 
=o for a certain time, till it may be conveniently provided 
or. ä 

BENEVOLEN CE, inethics, denotes a hearty deſire for the 
good of mankind, evidencing itſelf, as ability and opportunity 
offer, in the cheartul and diligent practice of whatever may pro- 
mote the well-being of all. Some have traced the origin of this 
affettion in ſelf-love : others again in ſome 1x $TtNCT or determi. 
nation of our nature; antecedent to all reafon from intereſt, which 
influences us to the love of others, and they have accordingly made 
it the foundation of univerſal vIKTUE: others more properly 
aſcribe it to the intelligent conſtitution of human nature, and 
obſerve, that it ariſes not from inſtinét, but from the nature and 
neceſlity of things. Hucheſon' Inquiry concerning Moral Good 
and Evil. Price's Review, &c, chap. Iii. 

BEexNEVULENCE is uſed, both in our ſtatutes and chronicles for 
a voluntary gratuity given by the ſubjects to their ſovereign, to 
which each perfon contributes in proportion to his eltate ; and as 


benevolences had been extorted under many ſucceding princes, 


without a real and voluntary conſent, it was made an article in 
the petition of right, g Car, I. that no man ſhall be compelled to 

ill any gift, loan, or benevolence, &c. without common conſent 
by abt of parliament, In this ſenſe, benevolence amounts to much 
the ſame with what in other nations is call /ub/edtum charitativum, 
given ſometimes by tenants to their lords, by the clergy to their 
biſhops, &c, 

BENZOIN, a medicinal kind of refin, imported from the 
iſlands of Siam and Sumatra, and ſeveral other parts of the Eaſt. 
Indies, It is procured by a wound, or incifion made in a tree, 
whoſe leaves reſemble thoſe of the lemon-tree, the croton bentzoe, 
of Linnwus. 
rolina, and has been brought from thenee into England, where it 
grows with vigour in the open ground, The bark and leaves yield 
with rectified ſpirit a reſin like benzoin, though this tree diſcharges 
none naturally in our clime nor in America. It is of a yellowiſh 
colour, of an agreeable ſcent, and melts eaſily. There are three 
ſorts of benzoin. The firſt is called amygdatoides, becauſe of its 
being interſperſed with ſeveral white ſpots, which reſemble 
broken almonds: this comes from Siam, and is elleemed the 
beſt. The ſecond is black, and very odoriferous : it drops 
lrom young trees, and comes from Sumatra; it is called bene 
zoinum de Boninas, The third fort is alſo black, but Teſs odo- 
riferous; this is found on the illands of Java and Sumatrg, See 
Geoffry, p. 354- 

Benzoin is uſed in phyſic as a peRtoral, and anti-afthmatic, and 
thrown on live coals, it ſerves to perfume houſes, &c. Some re- 
commend benzoin diſſolved in ſpirit of wine as a cephalic. It 
makes a tinflure commended for taking away freckles, It alſo en- 
ters the compoſition of ſome plalters, as a diſcutient and ſtrength. 
ener, Pharmaceutic writers ſpeak of a water and tincture of 
benzoin drawn with the ſpirit of wine, faid to be good again(t 
aſthmas, &c. Flowers of 8 procured by ſublimatian, are 
ellee med a powerful peftoral, and, ſnuffed up the noſe, are ſaid to 
be a powerful errhine. Spirit of benzoin is uled as a diuretic; and 
oil of benzoin is accounted a good vulnerary. The principal uſe 


of this fragrant reſin, is in purfumes, and as a coſmetic for ſoftening 


and ſmoothing the ſkin. For this laſt purpoſe it is 9 ia 
; pirit 


The benzoin tree is plentiful in Virginia and Ca- 
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ſpirit of wine, with the addition of ſtorax, and the ſolution mixed 
with water, makes a white liquor, which is called VIAGIx“'s 
milk. 

BERBERIS, the BARBERRY,or pipperidge buſh: A genus of the 
monogynia order, belonging to the hexandria claſs of plants: the 
calyx conſiſt of ſix leaves; the petals are fix, with two glands at 
the ungues; it has no ſtylus ; and the berry contains two ſeeds. 

The vulgaris, or common barberry, grows naturally in hedges 
in many parts of England, as alſo in ſome parts of Scotland: but is 
alſo cultivated in gardens on account of its fruit, which are uſed 
in tarts; this fruit is alſo uſed for garniſhing * 

Medicinal and other qualities. The berries, which are ſo acid 
that birds will not feed upon them, are moderately aſtringent; and 
have been given with ſucceſs in bilious fluxes, and diſeaſes pro- 
ceeding from heat, acrimony, and thinneſs of the juices. Among 
the Egyptians, barberries are uſed in fluxes and malignant fevers, 
for abating heat, quenching thirſt, raiſing the ſtrength, and prevent- 
ing putrefaction; the fruit is macerated for a day and a night, in 
about 12 times its = of water, with the addition of a little 
fennel ſeed, or the like, to prevent offence to the ſtomach; the li- 
quor ſtrained off, and ſweetened with ſugar or ſyrup of citrons, is 
given to the patient liberaliy to drink. Proſper Albinus, from 
whole treatiſe De Medicina Egyptorum, Dr. Lewis extratted this 
account, informs us, that he took this medicine himſelf with hap- 

y ſuccels, in a peſtilential fever accompanied with an immoderate 
bilious diarrhœa. The leaves are alſo gratefully acid. The flowers 
are offenſive to the ſmell when near, = at a diſtance their odour 
is extremely fine. An infuſion ot the bark in white wine is purga- 
tive. The roots boiled in ley die wool yellow. In Poland they 
dye leather of a moſt beautiful yellow with the bark of the root. 

he inner bark of the ſtems dyes linen of a fine yellow with the 
aſſiſtance of allum. This ſhrub ſhould never be permitted to grow 
in corn lands; for the ears of wheat that grow near it never fill, 
and its influence in this reſpect has been known to extend acroſs 
a field of goo or 400 yards. Cows, ſheep, and goats eat it ; horles 
and (wine 1efuſe, | 

BERGAMOT, a ſpecies of citron, produced at firſt caſually by 
an Italian's grafting a citron on the ſtock of a bergamot pear-tree, 
whence the fruit produced by this union participated both of the 
Citron-tree and the pear- tree. The fruit hath a fine taſte and ſmell, 
and its eſſential oil is in high eſteem as a perfume. The eſſence of 
bergamot is alſo called gſentia de cedra. It is extracted from the 
yellow rind of the fruit, by firſt cutting it in ſmall pieces, then 
immedimely 3 the oil out of them into a glaſs veſſel. This 
liquor is an etherial oil. A water is diſtilled from the peel as fol- 
lows Take the outer rind of three bergamots, a gallon of pure 
23238 and four pints of pure water; draw off a gallon in a 

alneum mariz, then add as much of the beſt white ſugar as will 
be agreeable. Or take of the eſſence of bergamot three drams and 
a half, of rectified ſpirit of wine three pints, of volatile ſal-ammo- 
niac a dram : diſtil off three pints in a 9 — marie. 

BETA, . the BEET; a genus of the dygynia order; belonging 
to the pentandria claſs of plants. 7 0 

Shecies. 1. The maritima, or ſea- beet, grows naturally by the 
ſea- ſide, and in ſoft marſhes, in many parts of England, as alſo on 
the Baſs iſland at the mouth of the Forth in Scotland. It has been 
ſuppoſed by many to be only a variety of the common white beet: 
but Mr. Millar aſſures us he has been unable to make any varia- 
tion in them by culture. 2. The hortenſis, or common white 
beet, is cultivated in gardens for the ſake ot its leaves which are 
frequently uſed in ſoups. The root of this ſort ſeldom grows larger 
than a man's thumb ; the ſpikes of flowers come out from the 
wings of the leaves, 1 are long, and have narrow leaves 
placed between the flowers. g. The vulgaris, or red beet, with a 
pyramidal root, hath large, thick ſucculent leaves, which are for 
the moſt part of a dark green, or purple colour. The roots of this 
are large, and of a deep red colour. The larger theſe roots grow, 
the tenderer they are ; and the deeper their colour, the more they 
are eſteemed. The varieties of theſe ſpecies are, the common red 
beet, the turnip-rooted beet, and the green-leaved red beet. 4. 
The cicla, or root of ſcarcity ; for which ſee Mangel Werzel, in the 
Syſtem of AGRICULTURE, Sett. 15. 

Medicinal and other uſes. Decottions of beets gently looſen the 
belly ; hence they have been ranked among the emollient herbs ; 
the plants 3 the boiling are ſuppoſed to have rather 
a contrary effett, They afford little nouriſhment, and are ſaid by 
ſome to be prejudicial to the ſtomach, . The juice expreſſed from 
the roots is a powerful errhine. The root of the red beet is ſome- 
times uſed to improve the colour of claret; and Mr. Margra 
found that good ſugar might be produced from the roots of the 
white kind, by the methods prattiled abroad tor procuring it from 
the ſugar cane, | 

BETEL, an Indian plant in great uſe and eſteem throughout 
the Eaſt, where it makes a conſiderable article of commerce. The 
betel bears ſome reſemblance to the pepper-tree. Its leaves are 
like thoſe of ivy, only ſofter, and full of red juice, which, among 
the Orientals, is reputed of wonderful virtue for fortitying the 

teeth, and rendering the breath ſweet. ' The Indians are continu- 
ally chewing theſe leaves, which renders their lips ſo red, and 
teeth black, a colour by them vaſtly preferred to the whiteneſs af. 
tefted by the Europeans. 


BET | 

The conſumption of betel leaves is incredible, no body, rich, or 
poor, being without their box of betel, which they preſent to eack 
other by way of civility, as we do ſnuff, In many places the 
chew the areca nut, either alone or mixt with the betel leaf — 
lime, and the leaves of this plant are ſometimes chewed alone. 
but they are too ſharp, and uſually injure the teeth, and it ;, 
not uncommon to find men of twenty-five wholly toothleſs in this 
part of the world, merely to their having chewed this plant to an 
exceſſive degree. The prepared betel is a very common preſent 
among the poorer ſort ; and on taking leave of a friend, it is al. 
ways the cuſtom to make him a preſent of a purſe of the leaves pre. 
pared for uſe. When the poorer ſort are to appear before the ric 
they always chew a large quantity of betel, to give them a ſweet 
breath: and the women on certain occaſions, never fail to take 
largely of it as a provocative. On all viſits the company is regaled 
with prepared betel. The principal time of uſing it is alter dinner 
at which time they ſay, it prevents ſickneſs at the ſlomach; and 
they never abſtain ſrom it, except on ſolemn occaſions of the 
funerals of their relations, and their days of faſting. Moderately 
uſed, it ſtrengthens the gums, corroborates the heart and ſtomach 
diſcuſſes flatulencies, and purges both the ſlomach and brain. If 
chewed after breakfaſt, it makes the breath ſweet forthe whole day, 
The Portugueſe women are as fond of the betel as the Indiaus 
themſelves, and cannot live a day without it. 

BETHESDA, (called in the Greek, xoAvuSr%x Tp Gary, 
and thence inthe Vulgate, P:/c:na Probatica, becauſe accordin 
to ſome, the theep were walked in it, which were appropriated for 
lacrifices,) was the, Hebrew name for a pool or public bath, which 
had five porticos, piazzes, or covered walks around it. This bath, 
for its ſingular uſefulneſs was called Betheſda, Beth Chezda, or 
the Houſe of Mercy, becauſe, as Pool, in his Annotations, cb. 
ſerves, the erecting of baths was an att of great Kindneſs to 
the common people, whole indiſpoſit ions in hot countries required 
trequent bathing. 

e are told (John, v. 2, g, &c.) that in the porticos of this 
bath, at the time of a certain feaſt (which is generally ſuppoſed io 
have been the paſſover), there lay a multitude of impotent ſolk, 
ſuch as the blind, halt, and withered, waiting for the moving uf 
the water: for an angel went down at a certain ſeaſon into the pool, 
and troubled the water; that is, moved it in a ſenſible maiiner, 
Whoſoever then firſt, after the troubling of the water, ſtepped into 
it, was made whole of whatever diſeaſe he had. Some writers 
confine the miracle of the pool of Betheſda to the ſeaſon of this 
particular feaſt mentioned in verſe 1, of this chapter, becaule they 
underſtand x&7& x2goy, by times, (verſe 4.) which our tranſlators 
render, à certain ſeaſon, meant at that ſeaſon; that is, the ſeaſon 
mentioned verſe 1.; and ſince the evangeliſt does not ſay that the 
waters of Betheſda had their ſanative quality at any other feaſt, we 
are at liberty to make what ſuppoſition ſeems moſt convenient, 
Perhaps the filence of Philo and Joſephus upon this miracle may 
induce ſome to think, that it happened only at one paſſover: tor 
though many infirm people lay in Betheſda, if the angel, as is pro- 
bable, deſcended frequently during that ſolemity, the miracle would 
be no ſooner known, than multitudes would come and wait at the 
2. to be cured by the moving of the waters: however, if the num- 

er of the ſick who gathered on this occaſion, and the phraſe x 
Nel gon, thall incline any perſon to believe that the waters of Bethel- 
da had an healing quality at other paſſovers alſo, Dr. Macknight 
obſerves, that the ſilence of the writers before-mentioned needs not 
be much regarded; it being well known that they have omitted 
greater tranſactions which they had an opportunity to know, vi. 
that multitude and variety of miracles which our Lord perlormed 
in the courſe of his miniſtry. That the waters of Betheida ſhould 
at this time have obtained a miraculous healing quality was, without 
doubt, as that writer remarks, in honour of the perſonal appearance 
of the Son of God upon earth. Perhaps it was intended to ſhew 
that Ezckiel's (avi. viſion of water iſſuing out of the ſanctuary 
was about to be fulfilled, of which waters it is ſaid (ib. verſe 9.) 
„They ſhall be healed, and every thing ſhall live whither the river 
cometh.” But it muſt be oblerved that the fourth verſe of this 
chapter of St. John is not in the Cambridge MSS. which formerly 
was Beza's, nor in one or two more of great authority. See Ur. 
Mill's judgment of it, in that part of his Þlolegemens to which he 
refers the reader in his note on the text. 

BETULA, the Bixcu-Txzz. A genus of the tetranda order, 
belonging to the monccia claſs of plants. The calyx of the male 
is monophyllous, trifid, and triflorous ; and the corolla is parted 
into four ſegments : The female calyx is monophyllous, trifi, 
— biflorous : The ſeeds have a membranaceous wing on both 

es. N. , 

Species, 1. The albs, or common birch-tree, is ſo well known 
as to need no deſcription. It is in general of humble growth; 
however, in a ſoil and ſituation congenial, it will riſe to a ge 
height, and ſwell to a conſiderable ſize. 

Jſes. In ſome of the northern parts of Europe, the wood ol 
white birch is much uſed for making carriages and wheels, bei" 
hard and of long duration. In France it 1s generally uſed lot 
making wooden ſhoes; and in Britain for making women 8 wow 
heels, packing boxes, brooms, &c. It alſo makes very good * 


and is planted along with hazel to make charcoal for forges. ', 1 
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bark of the birch tree ſeems in a manner incorruptible. In Sweden 
the houſes are covered with it, and it laſts many years. + It fre- 
quently happens that the wood is entirely rotten, when the bark is 
ſetily ſound and good. In Kamptſchatka it is uſed for making 
king cups. It abounds with a reſinous matter, to which its 
durability is certainly owing, In conſequence of this matter, it is 
ichly inflammable; and in the northern countries torches are made 
of this bark ſliced and twiſted together. The bark itſelf conliſts gf 
two different ſubſtances; athick brittle browniſhred one; and ſeveral 
very thin, ſmooth, white, tranſparent membranes. In theſe laſt the 
inllammable property reſides. The thick brittle part is leſs reſinous, 
and has a roughiſh taſte, It has been thought to poſleſs ſome me- 
dical virtues, but concerning theſe, experience has as yet determined 
nothing certain. Upon deeply wounding or boring the trunk of 


the tree in the beginning of [pring, a ſweetiſh juice iſſues forth in 


quantities: one branch will bleed a pint or more in a day. 
This juice is recommended in ſcorbutic diſorders, and other foul- 
neſſes of the blood; its moſt ſenſible effect is to promote the urinary 
diſcharge. By peo er fermentation, with the addition of ſugar, this 
juice makes a plcalant wine. The bark of the Canada birch is very 
ght, tough, and durable; and the inhabitants of America uſe it for 
canves. Notwithſtanding theſe uſes to which. che hirch is applica- 
ble when already in poſſeſſion, the planting of it is not recom- 
mended, except, in bleak and barren ſituations, where no other 
tree will thrive, and except as a ſkreen and guardian to nurſe up 
and defend from chilling blaſts plants of greater value. 

The alder tree, a ſpecies of this genus, flouriſhes beſt in low 
marſhy ſituations, in which it is frequently planted to make hedges, 
and is alſo of great uſe for ſecuring the banks of rivers. Graſs 
grows well beneath this ſhade: the wood is ſoft and brittle ; but 
laſts a long time under water, and conſequently is of ule for pipes, 
and to lay under the foundations of buildings ſituated upon bogs. 
Women s ſhoe heels, ploughmen's clogs, and various articles of 
the turner kind, are made of it. The bark gives a red colour, and, 
with the addition of copperas, a black: it is chiefly uſed by fiſher. 
men to {tain their nets. The whole plant is aſtringent, and its 
bark has been recommended of intermittent fevers. The bark of 
the black berry-bearing alder is ſaid to be the moſt certain purge 
for horned cattle in obitinate conſlipations in the bowels. Horſes, 
cows, goats, and ſheep, eat the leaves of all the ſpecies of betula; 
but ſwine refuſe them. When eaten by cows, they are ſaid greatly 
to increaſe the quantity of the milk. 

BEZOAR, in a more proper ſenſe, denotes a medicinal ſtone, 
brought from the Eaſt or Weſt Indies, compoſed of ſeveral coats, 
or laminz, laid one over another, like an onion, generated in the 
ſtomach of an animal of the goat kind, and eſteemed a powerful 
aitidote and cardiac. See the Article Capra, genus 7. | 

Oriental B&zOAR is in the moſt eſteem, and is brought from 
ſeveral parts of the Eaſt Indies, chiefly Golconda and Cananor: it 
u there found mingled with the dung of an animal of the goat kind, 
called pazan; in the belly whereof this ſtone is found. 

There is generally, if not always, ſome foreign body in the cen- 
tre of the bezoar, around which, as a nucleus, the bezoartic coats, 
or ſtrata, are ranged; as ſtraws, hair, marcaſites, pebbles, talc, ſand, 
&c. and ſtones, like cherry-ſtones; but the common nucleus is the 
pod of a fruit much like that of the ACAC1a vera Egyptiaca ; 
though at firſt ſight it reſembles a caſſia, or tamarind-ſtone. This 
{ruit being taken into the ſtomach, cauſes, by its aſtringency, a 
condenſation of the liquors it there meets with, from which in 
ume ariſes the bezoar. Phil. Tranſ. No. 282. p. 1284. ' 

Occidental BEzOAR is heavier, more brittle, of a dirtier green 
colour, as alſo. leſs gloſſy, and generally held much interior in vir. 
due to the oriental kind. It is ſaid to be found in the belly of 
ſeveral animals, eſpecially in Peru; as the guanacos, jachoy, vi- 
cunnas, and taraguas; the bezoar of which laſt is the molt eſteemed, 
this animal being much like the goat that produces the oriental, 
But that of the 25 is more common, Viz. the guanacos, a cred- 
ture about the ſize of a horſe, by ſome deſcribed as a ſpecies be- 
tween a camel and a wild goat. 

Bezoar, in à more extenſive ſenſe, includes all ſubſtances formed 
lratum pes ſtratum in the ſtomachs or inteſtines of animals: in 
which ſenſe pearls, the concretions called erabs. eyes, &c. belong to 
the claſs ol bezoars. To this alſo belong the hippolithus, or bezoar 
equinum, a ſtone ſometimes found in the ſtomach or inteſtines of a 
borſe; the monkey-bezoar, a ſtone ſaid to. he found in the ſtomachs 
of certain monkies in Brazil and the Eaſt Indies, harder than the 
oriental bezoar, of a dark green colour, and very coſtly on account 
of its ſcarcity, Bezoar bovinum, is a yellowiſh ſtone found in the 
0% 5 gall.-bladder, Human bezoars are ſtony ſubſtances found in 
the inteſtines of ſeveral perſons, formed from the ſtones of plums, 
vr other truits, retained in the cœcum or other guts, and growin 
coated over; of which we have an inſtance given by Dr. Cole. Phil. 


'Tranſ, No. 225. Bezoar microcoſmicum is the ſame with the 


human calculus, and is various in its degrees of hardneſs as well as 
in its ze and figure. It has been uſed in the place of the more 
— lorts. As to the bezoar hy ſtricis, a concretion found in the 
fal. bladder of un Indian porcupine; and the German bezoar, or 
that found in mountain-deer, eſpecially on the Alps; theſe, not 
ing ſtones, are more properly called by late writers abs obe! 
the former conſiſting of woolly fibres, and a bitter friable matter, 
No. 34. Vox. I. : | 


having neither laminz nor membranes; the latter being a ball of 
hair or herbs, or perhaps roots, compatied in the ſtomach of the 
animal. They are all, as medicines, unworthy of regard. 
Bezoar has no ſmell or taſte, is not digeſtible in the ſtomach of 
the animal in which it is found, and is ſcai ce capable of being ated 
on by any of the juices of the human body. It cannot be conſi- 
ered in any other light than as an abſorbent, and is much the 
weakeſt of all the common ſabſtances of that claſs. It has been 
given to half a drachm, and Tometimes a whole drachm, without 
any ſenſible effett; though the general doſe (on account of its great 
price) is only a few grains. : | 
Bezoar was not known to the ancient Greeks, and is firſt 
taken notice of by the Arabians, who extol it in a great vari- 
ety of diſorders, particularly againſt poiſons. Later writers 
allo beſtow extraordinary commendations on it as a ſudorific 


and alexipharmacic; virtues to which it certainly has no pre- 


tence, 
The oriental is moſt eſteemed, and is the only ſort retained by 
the London college. The Edinburgh, in the edition of the Phar- 


macopceia preceding the preſent, directed both; but they now ſeem _ 


io allow them to be uſed promiſcuouſly, retaining in their catalogue 
only the name Bezoar lagis. But they are getting greatly unto 
diſuſe. See the article BALLS. 

BIBLE (in Greek SN N, lle book), a name applied by Chriſtians 
by way of eminence or diſtinction to the collection of ſacred writ- 
ings, or the holy ſcriptures of the Old and New Teſtaments; known 
alſo by various other appellations, as, the Sacred Books, Holy Writ, 
Inſpired Writings, Scriptures, &c. The Jews ſtyled the Bible (that 
Is, the Old Teſtament) mikra; which ſignifies leſſon or lecture. 

This collection of the ſacred writings, containing thoſe ot the 
Old and New Teſtament, is juſtly looked upon as the foundation 
of the Jewiſh as well as the Cliriſtian religion. The Jews, it is 
true, acknowledged only the ſcriptures of the Old Teſtament, the 
correcting and publiſhing of which is unanimouſly aſcribed, both 
by the Jews and Chriſtians, to Ezra. Some of the ancient fathers, 
on no other foundation than that fabulous and apocryphal book, 
the ſecond book of Eſdras, pretend, that the ſcriptures were en- 
tirely loſt and deſtroyed at the Babyloniſh captivity, and that Ezra 
reſtored them all again by divine revelation. What is certain is; 
that in the reign of Joſiah there was no other book of the law ex- 
tant beſides that found in the temple by Hilkiah; from which ori- 
ginal, by order of that pious king, copies were made and diſperſed ; 
yet, within a few years aſter, the authentic copy preſerved in the 
temple, was burnt, with the temple, by the Babylonians. It was 
reſtored again, after the return of the Jews from the Babylonian 
captivity, by Nehemiah, or rather by Ezra: ſome ſay, by divine in- 
ſpiration ; others with greater probability, by collefting the frag- 
ments and copies which were ſtill remaining, comparing them toge- 
ther, and, out of them all, framing one complete copy, where the 
readings were adjuſted, and the ſeveral books ranged in their proper 
order. Pridd. —— P. i. lib. v. Du Pin. Difl. Prel. 

The preſent Samaritan and Jewiſh copies of the Bible differ 
in many reſpetts, chiefly in the 2 the patriarchs, 
where the Samaritan comes nearer to the Septutagint. Other 
variations may be reſolved into the errors of tranſcribers, inter- 
polations for explication's- ſake, and, perhaps, the deſigned cor- 
ruption of the Samaritan. Ezra got together as many copies 
as he could of the ſacred writings, and out of them all prepared 
a corre& edition, diſpoſing the ſeveral books in their proper 
order, and ſettling the canon of ſcripture for his time. Theſe 
books he divided into three parts. 1. The Law. 2. The Prophets. 
g. The Cetubin, or Hagiogra hia; i. e. .The holy writings. 

I. The Law contains, 1. Geneſis. 2. Exodus. g. Leviticus, 
4. Numbers. 5. Deuteronomy. _ 

II. The writings of the prophets are, 1. Joſhua. 2. Judges, 
with Ruth. g. Samuel. 4: "i 5 5. Ifaiah. 6. Jeremiah, with 
his Lamentations. 7. Ezekiel. 8. Daniel. 9. The twelve minor 
prophets. 10. Job. 11. Ezra. 12. Nehemiah. 1g. Eſther. 

III. And the Hagiographia conſiſts of, 1. The Pſalms. 2. The 
Proverbs. g. Eccleſiaſtes. 4. The Song of Solomon. This 
diviſion was made for the ſake of reducing the number of the ſacred 
books to the number of the letters in their alphabet, which amount 
to 22, At preſent, the Jews reckon 2 books in their canon of 
ſcripture, in diſpoſing of which the law ſtands as it did in the for- 
mer diviſion, and the prophets are diſtributed into the former and 
latter prophets. 

The former prophets are, 
Joſhua, Judges, Samuel, Kings. 
The latter prophets are, 
Iſaiah, Jeremiah, Ezekiel, and the 19 minor _ 
And the Hagiographia conſiſts of 

The Pſalms, the Proverbs, Job, the Song of Solomon, Ruth, the 
Lamentations, Eccleſiaſtes, Either, Daniel, Ezra, the Chronicles. 

Under the name of Ezra, they comprehend Nehemiah It is 
true this order hath not always been obſerved, but the variations 
from it are of little or no moment. ö 
The five books of the law are divided into 34 ſections. This 
diviſion many of the Jews hold to have been appointed by Moſes 
himſelf; but others, with more probability, aſcribe it to Ezra. The 
deſign of this diviſion was, that one of theſe ſections might be read 
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have them, is of much later date, 
Langton, archbiſhop of Canterbury, in the reigns of John and 
Henry III. 
Santo Caro, commonly called Hugo Cardinalts, becaufe he was 
the firſt Dominican that ever was raiſed to the degree of cardinal. 
This Hugo flouriſhed about the year 1240. He wrote a comment 
on the ſcriptures, and projefted t 
of the vulgar Latin 
more eaſy { 
it neceſſary to 
fubdiviſions; for till that time the vulgar Latin Bibles were without 
0 diviſion at all, 
Bible hath ever ſince been divided. But the ſubdiviſion of the ghap- 
ters was nut then in verſes, as it is now. 
dividing them was by the letters A, B, C, D, E, F, G, placed in 
the margin at un equal diſtance from each other, according to the 
length of the chapters. The ſubdiviſion of the chapters into verſes 
as they now ſtund in our Bibles, had its original from a famous 
Jewiſh rabbi, named Mordecai Nathan, about the year 1445. This 
rabbi, in imitation of Hugo Cardinalis, drew up a concordance to 
= Hebrew Bible, tor the uſe of the Jews, But though he followed 
u 
his as to the ſubdiviſion, and contrived that by vertes ; 
this being found to be a much more conveniem method, it has been 
ever fince followed. And thus, as the Jews borrowed the diviſion 
vf the bovks of the holy ſeriptures into chapters from the Chriſ. 
tians, in Rke manner the Chriſtians borrow 
into verſes From the Jews. 


authority) of 
the book of Enoch, the third and fourth books of Eldras, the third 


and fourth books of Maccabees, the — — of Manaſleh, the Tel. 
tament of the twelve Patriarchs, the 
other pieces of this nature. 
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in their ſynagogues every ſabbath-day, The number was 64. 
cauſe in their intercalated years, a month being then added, there | 
were 54 ſabbaths. In other years, they reduced them to ze, by twice 
joining together two ſhort ſeftions. Till the perſecutron of An- 
tiochus Epiphanes, they read only the law ; but the reading of it 
being then prohibited, they ſubſtiuted in the room of it 54 ſections 
out of the prophets; and when the reading of the law was reftored 
by the Maccabees, the ſection which was read every ſabhath out of 
the law. ſerved for their firſt leffon, and the ſeftion out of the pro. 
phets for their ſecond. Theſe ſections were divided into verſes, of 
which diviſion, if Ezra was not the author, it was introduced not 
fong after him, and ſeems, to have been deſigned for the uſe of the 
Targumiſts or Chaldee interpreters : for after the return of the 
Jews from the Babyloniſh captivity, when the Hebrew language 
ceaſed to be their mother tongue, and the Chaldee grew into uſe 
inftead of it, the cuſtom was that the law ſhould be read in the ori- 


inal Hebrew, and then interpreted to the people in the Chaldee 


anguage, for which purpoſe theſe ſhorter ſettions or periods were 
very convenient. 


The diviſion of the ſcriptures into chapters, as we at preſent 
Some attribute it to Stephen 


But the true author of the invention was Hugo de 


firſt concordance, which is that 
ible. The aim of this work being for the 


nding out any word or paſſage in the ſcriptures, he found 
wide the book into ſettions, and the ſettions into 


Theſe ſettions are the chapters into IN 


Hugo's method of ſub- 


in his diviſion of the books into chapters, he refined u 


that of the chapters 
The order and divifion of the books of the Bible, as well of the 


Old us the New Teſtament, according to the diſpoſition made by 
the council of Trent, 3 I, ſeſñon iv, are ſo generally known 
as to preclmlethe neceflity 


of here mentioning them in their order, 
The original language of the Old Teſtament was doubtleſs the 


old Hebrew, n leaft the greateſt part; for all the books do not ap- 
pear to have been written in the ſume. Some chapters of Eſdras 
and Dani! are judged to have been compo 
vther chapters of this latter writer, as alſo the apocry 
Muccabees, of Wiſdom, &c. in Creek; Tobit an 
either in Greek, or Syriac, Du Plin. Dif, Prel. 6g. Culmer's 
Dict. Bib, tom. i. 


ſed in Chaldaic; and 
hal books of 


Eccleſiaſtes 


* 1 . 
As for the New Heffanent, it was written in Greek, except the 


Goſpel of St. Matthew, which is thought by many to have been 


com 
Mark's Goſpel to have been written in Latin and the Epiſtle 10 


the Hebrews in Hebrew. 


d in the later Hebrew, that is, the Syriac, will have 


Culmet. 
The opoctypby books (or books not canonical, ar of unvertain 
the Old Teſtamem, according to the Romaniſts, are, 


ter of Solomon, and ſome 


The apocryphal books ob the New Teſtament are, the epiſtle of 


St. Burnabas, the pretended epiſtle of St. Paul to the Laodiceans, 
ſeveral ſpurious golpels, Acts of the Apoſtles, and Revelations; the 
book of Hermas, intitled, the Shepherd, 
Abgarus, the epiſtles of St. Paul to 
of the like nature, as may be ſeen in the collection of the apocryphal 
writings of the New Teſtament made by 


Jeſus Chriſt's Letter to 
neca, and ſeveral other pieces 


Fabricius. 
The Books which are now loſt, and cited in the Old Teſtament, 


are theſe; the book of the Righteous, or of Jaſher, as our verſion of 
the Bible has it (Joſh. x. 13, and a Sam. i. 18.); the book of the 
wars of the Lord, (Numb. xxi. 14.) ; the annals of the kings of If. 
rae], fo often cited in the books 
authors of theſe annals were the prophets, who lived'in the king- 
doms of Judah and Ifratl. We have likewife but a part of Solo- 
mon's 3000 proverbs and his 100g ſongs, [1 Kings iv. g2.) ; und 
we have entirely luſt what he wrote upon plants, animals, birds, 
fiſhes, and temtiſe 1 
wherein he enjoined the 


ſacred fire and conceal it ; atfo the precepu which that prophet gave - 
| : | 


the Kings and Chronicles, The 


es. To which may be added., a book of Jeremiah, 
tives who went to Babylon to take the 


| 


the Jews to preſerve themſelves from idolatry, and his lamentation 
on the Jeath of King Joſiah. | 

Ezra, in the opinion of moſt learned men, publiſhed the ſeriptu 
in the Chaldee character; for that language being grown dhe 
into uſe among the Jews, he thought proper to change the old H 
brew character for it, which heth ſince that time been retained 0 
by the Samaritans, among whom it is preſerved to this dav. = 

Prideaux is of opinion that Ezra made additions in ſevergl pam 
of the Bible, where any thing appeared neceſſary for illuftra; 
connecting, or completing the work; in which he appears to hay 
been afliſted by the ſame ſpirit in which they were firſt wring, 
Among ſuch additions are to be reckoned the laft chapter of Deu. 
teronomy, wherein Moſes ſeems to give an account of his own death 
and burial, and the ſuccefhon of Joſhua after him. To the fame 
cauſe our learned author thinks are to be attributed many other in. 
terpolations in the Bible, which created difficulties and objettions 
to the authenticity of the ſacred text, no ways to be folved withour 
allowing them. Ezra changed the names of feveral plates which 
were grown obſolete, and inſtead of them put their new names 
which they were then called in the text. khus it is that Abraham 
is ſaid to have purſued the kings who carried Lot away captive a 
tar as Dan ; whereas that place in Moſes's time was called Ia; 
the name Dan being unknown till the Danites, long after the death 
of Moſes, poſſelled themſelves ot it. . 

The —— canon of ſeripture was then ſettled by Ezra, yet not 
ſo but that ſeveral variations have been made in it. Malachi, for 
inſtance, could not be put in the Bible by him, ſince that prophet is 


allowed to have lived after Ezra; nor could Nehemiah be there, 


ſince mention is made, in that book, of Jaddus, as high prieft, and 
of Darius Codomannus, as king ot Perſia, who were at lealt 100 

ears later than Ezra, It may * added, that in the firſt book of 

hronicles, the genealogy of the fons of Zerubbabel is carried 
down for ſo many generations as mult neceſſarily bring it to the 
time of Alexander, and confequently this book could not be in 
the canon in Ezra's days. It is probable, that two books of Chro. 
nicles, Ezra, Nehemiah, "Uther, and Malachi, were adopted into 
the Bible in the time of Simon the Juſt, the laſt of the men of the 
great [ynagogue, 

The Jews, ut firſt, were very reſerved in communicating their 
ſcripture to rangers: deſpiſing and ſhunning the Gentiles, they 
would not diſelole to them any of the treafnres concealed in the 
Bible, We may add, that the people bordering on the Jews, at 
the Egyptians, Pheenicians, Arabs, &c, were not very curious 
to know the laws or hiſtory of a people, whom in their turn they 
hated and deſpiſed. Their firſt acquaintance with theſe books wat 
not till after the ſeveral captivities of the Jews, when the i 
larity of the Hebrew laws and ceremonies induced ſeveral wy 
fire a more particular knowledge of them. Joſephus ſeems ſur. 

riſed to find ſuch flight foot. ſteps of the ſeripture-hiſtory inter. 
perſed in the Egyptians, Chaldean, Phoenician, and Grecian biſ. 
tory; and accounts for it hence, that the ſacred books were not as 
8 tranſlated into Greek or other languages, and conſequeutly nu 
nown to the writers of thoſe nations. 

The firſt verſion of the Bible was that of the Septuagint into 
Greek, in the time of Ptolemy Philadelphus; though ſome main- 
tain that the whole was not then tranſlated, but only the Pentateuch; 
between which and the other books in the verſion called the 
Seventy, the critics find a great diverſity in point of flyle and ex- 
preſſion, as well as of accuracy. J a 

Hebrew Bin As, are either manuſcript or printed. The beſt 
manuſcript Bibles are thoſe copied by the Jews of Spain. Thoſe 
copied 1 the Jews of Germany are leſs exatt, but more com- 
mon. The two kinds are calily diſtinguiſhed from each other; 
the former being in beautiful charatters, like the Hebrew Bibles 
of Bomberg, Stephens, und Plantin ; the latter in characters like 
thoſe of Munſter and my —— F. Simon, obſerves, that the 
oldeſt manyſeript Hebrew Bibles are not above fix or ſeven hun- 
dred youu old ; nor does Rabbi Menaham, who quotes a vaſt num. 
ber of them, pretend that any of them exceed ſix hundred years. 

Dr. Kennicott, in his Diſſertatio Generalis, prefixed to his He- 
brew Bible, ok 19, obſerves, that the molt ancient manuſcripts 
were written between the years goo and 1100: but though thole 
that are the moſt ancient are not more than Boo or goo years old, 
they were tranſcribed from others ot a much more ancient date. 
The ear q preſerved in the Bodleian library is not leſs that 
800 years old. Another manuſcript, not leſs ancient, is pre- 
ſerved in the Ceſarean library at Vienna. | 

The moſt ancient printed Hebrew Bibles are thoſe publiſhed by 
the Jews of Italy, eſpecially of Pefaro and Breſſe. Thoſe of 
Portugal alſo printed ſome parts of the Bible at Liſbon, before 
their expulfion,-..This may be obſerved in the general, that the 
beſt Bibles are thoſe printed under the infpettion of 
Jews ; there being ſo many minutie to be obſerved, that it is ſcarce 
poſlible for any other to lucceed in it. 

In 1639, R. Jac. Lombroſo publiſhed a new edition in 410 4 
Venice, with ſmall liters] notes at the bottom of cach page, whe 
he explains the Mebrew words by Spanifh words. T bis Bible 1 
much efteemed by the Jews at Conflantinople: in the text they 
have diſti between words where the point camets is to be 
read with u camers Hatuph, that is By o, and not an 8. of 
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Of all the editions of the Hebrew Bible in do, the moſt beau- 
«ful and correct are the two. of Jo. Athias, a Jew of Amſterdam. 
The firſt of +661; is the beſt paper: but that uf 1667 is the molt 
exaft ; that, however, publithed fince at Amſterdam by Vander 
Hooght, in 270, is preferable to any of them. 

Houbigant publiſhed an elegant edition of the Hebrew Bible at 
Paris in 3753+ contained in 4 vals. folio, The text is that of 
Vander Hooght, without points, to which he has added marginal 
notes, ſupplying the variations of the Samaritan copy. Dr. 
Kennicoit, alter almoſt twenty years laborious. collation of near 
700 copies, manuſcript and printed, either of the whole or particu- 
lar of the Rible, did, in 1776, publiſh the firſt volume of his 
Hebrew Bible in folio. The text is that of Everard Van der 
Hooght, already mentioned, differing from it only in the diſpoſi- 
tion of the poetical parts, which Dr. Kennicott has printed in he- 
miſtichs, into which they naturally divide themſelves: however 
the words follow one another in the ſame order as they do in the 
edition of Van der Hooght. This edition is printed on an excel. 
let type ; the Samaritan text, accurding to the copy in the Lon- 
dan Pay lost, is exhibited in a column parallel with the Hebrew 
text ; ele arts of it only being introduced in which it differs 
from the Hebrew. The numerous variations-both of the Samari- 
un manuſcripts from the printed copy of the Samaritan texts, 
and of the Hebrew manuſcripts from the printed text of Vait der 
Hooght are placed ſeparately ut the bottom of the page, and 
marked with numbers referring to the _ rom which they are 

ertath Generalis, which 
would help much to enrich this article, is not to be publiſhed till 
the hos | volume is ready. 

agi BInLEB.— The firſt Engliſh Bible we read of was that 
tranllated by J. Wickliffe, about the year 1960, but never print- 
ed; though there are MS. copies of it in ſeveral of the public li- 
braries, J. de Treviſa, who died about the year 1998, is alto ſaid 
to have tranſlated the whole Bible; but whether any copies of it 
ure remaining, does not appear, 

The firſt printed Bible in our language was that tranſlated by 
Will. Tindal, aſliſled by Miles Coverdale, printed abroad in 
1526; but moſi of the copies were bought up and burnt by Biſho 
Tunſtal and Sir Thomas More, It only contained the New Tel. 
tament, and was reviſed and republiſhed by the ſame perſon in 
1530. The prologues and pretaces added to it refle& on the bi- 
ſhops and clergy z but this edition was alſo ſupprelſed, and the 
copies burnt, In 15ge, Tindal and his afſocimes finiſhed the 
whole Bible except the Apocrypha, and printed it abrogd ; but 
while he was afterwards preparing for a ſecond edition, he was 
taken up and burnt tor hereſy in Flanders. 

On Tindal's death, his work was carried on by Coverdale, and 
John Rogers, ſuperintendant of an Engliſh church in Germany, 
and the martyr in the reign of queen Mary, who tranſlated 
the A ha, and reviſed Tindal's tranſlation, comparing it 
with t Hebrew, Greek, Latin, and German, and adding pre- 
laces and notes from Luther's Bible. He dedicated the whole to 
Henry VIII. in 1397. under the borrowed name of Thomas 
Matthews ; whence this has beer. uſually called Matthews's Bible, 
lu was printed at Hamburgh, and licence obtained tor publiſhin 
tin England by the favour of Archbiſhop Cranmer and the Bi- 
oy Latimer and Shaxton. 

The firſt Bible printed by authority in England, and publicly 
ſet up in churches, was the ſame Tindal's verſion, reviſed and 
compared with the Hebrew, and in many places amended, by 
Miles Coverdale, afterwards biſhop of Exeter; and examined af. 
ter him by archbiſhop Cranmer, who added a preface to it; whence 
this was called Cranmer's Bible, It was printed by Grafton, of 
the largeſt volume, and publiſhed in 1540; and, by a royal procla- 
mation, every periſh was obliged to (et one of the copies n their 
church under the penalty ol forty ſhillings « month; yet, two years 
ilier, the popiſh bulhops obtained its „ of the king. It 
wa reſtored under Edward VI. ſuppreſſed again under queen 
May, and reſtored again in the firſt year of queen Elizabeth, and 
i new edition of it given 7 

Some Engliſh exiles at Geneva in queen Mary's reign, Cover. 
verdale, Goodman, Gilbie, Sampſon, Cole, Whittingham, and 

ox, made u new tranſlation, printed there in 4560, the New 
Teſtament having been printed in 1557 z hence the Geneva 
Bible; containing the variations of readings, margiqal annotations, 
kc. oy account of which it was much valued by the puritan party 
in that and the following reigns. | 
3\bep's,—Archbithop Parker reſglved on a new tranſlation for 
the public uſe of the church, and engaged the biſhops and other 
(earned men to take each a ſhare or portion, Theſe being aſter. 
vards joined together, and printed with ſhort annotations in 1.568, 
Wa age folio, made what was afterwards called the Great Ang 
(a Bible, and commonly the Biſhop's Bible. The following year 
k vas allo publiſhed in 8vo, in a ſmall but fine black letter: and 
here the chapters were divided into verſes; but without any breaks 
for them, in which the method of the Geneva Bible was followed: 
vhich was the firſt Engliſh Bible where any diſtinftion of verſes 
ws made. It was aſter werde printed in large folio, with coraec- 
— and ſevetal prolegomena, in 1578 : this is called Matthew 
ker's Bible. The initial ors ef cad tranſlator's name were 
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— at the end of his part; e. gr. at the end of the Pentateych, 
„E. for William Exon ; that is, William Biſhop of Excer, 
whole allotment ended there: at the end of Samuel, R. M. for 
Richard Menevenks, or Biſhop of St. Davids, to whom the 
ſecond allotment fell: and the like of the reſt. The = 
overſaw, diretted, examined, and finiſhed the whole. This tran 
lation was uſed in the churches tor forty years, though the Geneva 
Bible was more read in private houſes, being printed above thirty 
times in as many years. King James bore it an inveterate hatred 
on account of the notes, which at the Hampton-court conference 
he charged as partial, untrue, ſeditious, &c. The Biſhop's Bible 
too had its faults. The king frankly owned he had yet ſeen no 
good tranſlation of the Bible in Engliſh ; but he thought that of 
Geneva the worſt of all. 

King James's. —The laſt Engliſh Bible was that which proceeded 
from the Hampton-court conference in 160g, where many excep- 
tions being made to the Biſhop's Bible, king James gave order tor 
a new one; not as the preface expreſſes it, tor a tranſlation altoge- 
ther new, nor yet to make of a bad one a good one, but to make 
a good one better, or of many good ones one beſt. Fifty-foiſr 
learned perſons were appointed to this office by the king, as ap- 
pears by his letter to the archbiſhop, dated in 1 4; which being 
three years before the tranſlation was entered upon, it is probable 
ſeven of them were either dead, or had declined the taſk, fince Fu}. 
ler's liſt of the tranſlators makes but 47 ; who being ranged under 
lix diviſions, entered on their province in 16077 It was publiſhed 
in 161g, with a dedication to — and a learned preface, and is 
commonly called King James's Bible, Aſter this, all the other 
verfions — — and tell into diſuſe, except the Epiſtles and Goſ- 
pels in thecCommon Prayer Book, which were ſtill continued 
according to the Biſhops' tran{lation, till the alteration of the 
liturgy in 1661, and the Pſalms and Hymns, which are to this day 
cantinued as in the old verſion, 

The judrcious Selden, in his Table Talk, ſpeaking of the Bible, 
ſays, „ The Englih tranſlation of the Bible 1s the belt tranſlation 
in the world, aud renders the ſenſe of the original beſt, taking in 
for the _—_— tranſlation the 'Biſhops' Bible, as well as King 
James's. 'The tranſlators in King James's time took an excellent 
way, That part of the Bible was given to him who was moſt ex- 
cellent in ſuch a tongue (as the Apocrypha to Andrew Downs, 
and then they met together, and one read the tranſlation, the re 
holding in their hands ſome Bible, either of the learned tongues, or 
French, Spaniſh, Italian, &c. If they found any fault they ſpoke; 
if not, he read on.“ 

King James's Bible is that now read by authority in all the 
churches in Britain. 

Welch Bint.ss.—There was a Welch tranſlation of the Bible 
made from the original in the time of queen Elizabeth, in conſe- 
quence of a bill brought into the Houſe of Commons for this pur. 
poſe in 156g. It was printed in folio in 1588, Another verſion, 
which is the ſtandard tranſlation for that language, was printed in 
1620. It is called Parry's Bible, An impreſſion was printed in 
1690, called Aer Lloyd's Bible, Theſe were in folio. The 
firſt U vo. impretlion of the Welch Bible was made in 1640, 

Iriſh Binyis.—Towards the middle of the 16th century, Bedell, 
biſhop of Kilmore, ſet on foot a tranſlation of the Old Teſtament 
into * Iriſh language ; the New Teſtament and the Liturgy hav- 
ing been before tranſlated into that language. 'The biſhop ap- 
appointed one King to execute this work, who, not underſtanding 
the oriental languages, was obliged to tranſlate it from the Eng- 
gliſh. This work was. received by Bedell, who after having 
compared the Iriſh tran{lation with the Engliſh, compared the 
later with the Hebrew, the LXX, and the Italian verſion of Dio- 
dai. When this work was finiſhed, the bilhop would have been 
himſelf at the charge of the impreſſion, but his defign was ſtopped, 
upon advice given to the lord lieutenant, and the archbiſhop of 

anterbury, that it would prove a ſhameful thing for a nation to 

bliſh a Bible tranflated by ſuch a _— hand as King. 
— the manuſcript was not loſt, for it went to preſs in the 
ear 1683. 
4 frſe Bini There is alſo (lately finiſhed at Edinburgh) a ver- 
fion of the Bible in the Gatlic or Erle language. 

Divers kinds of books have been compoted on the Bible, either 
to explain the ſenſe, or make its dofrines more obvious, to facilitate 
the remembrance of it, or to eſtabliſh particular opinions from it; 
as introductions, apparatuſes, ſummaries, manuels, hiſtories, expo- 
litions, commentaries, harmonies, &c, 

IGAMY, properly ſignifies a double marriage; but with 
us is uſed as ſynonymous to polygamy, or having a plurality of 
wives at once, Such ſecond marriage, the former huſband or 
wife being alive, is ſimply void, and a mere nullity, by the eccle. 
faſtical law of England: and yet the legiſlature has thought it 
juſt to make it felony, by reaſon of its being ſo great a violation 
of the public economy and decency of a well ordered tate. For 
polygamy can never be enduted under any rational civil eſtabliſh. 


ment, whatever ſpecious reaſons may be urged for it by the Eaſtern 
nations, the fallaciouſne(s of which has been fully proved by many 
ſenſible writers: but in northern countries the very nature of the 
climate ſeems to reclaim againſt it; it never having obtained in 
| this part of the world, even from the time of dur German ancefs 
| tors, 
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tors, who, as Tacitus informs us, “ prope /olt barbdrorum / tits 
Korth contents ſunt.” It is Kae puniſhed by 1 
both of anelent and modern Sweden with death. And in Britain 
It is enatted by flatiite 1 Jae, J. e. 14, that If any . being 

Married, dv afterwards wiäty again, the former liuſhand or Wile 
being alive, it is feſony j but Within the benefit of clergy; The 
fie Eile in this tale thall not be achte as en evidence againll 

her hutband, beeauſe the is the tue wile; but the erung may, tor 
fhe indeed is no Wile at all! and do, vice verſe, of a ſecund Hull: 
band. This a6t makes an exception to five vaſes, in which [yeh 
fend marriage, theugh in the three firlt it 1s volt, 1s yet wu 
felony; 1, Where either party hath been evntinually abroad for 
{even years, Whether the potty I Nga hath nutiee of the other 
being alive or not, e, Where ehen of the parties hath been ab: 
lem from the other (even years Within this kingdom, and the 
remaining party hath had no knowledge of the other's being alive 
within thal tine, „Where there is a divorce (or (eparation # 
mey/a of hore} by lentence in the ecelelialiical gout, 4, Whore 
the Hirt marriage 14 declared abſolwely void by any tuch lenence, 
and the parties looſed @ vinculo, Or, , Where either of the par- 
ties was under the age of conſent at the time of the firſt mar- 
riage ; for in ſuch cale the firſt marriage was voidable by the dif. 
agreement of either party, which the ſecond marriage very clearly 
amounts 10. But, it at the age of conſent the parties had agreed 
to the marriage, which completes the contract, and is indeed the 
real marriage ; and atterwards one of them ſhould marry again, 
Judge Blackſtone apprehends that ſuch ſecond marriage would be 
within the reaſon and penalties of the att, 

BILARIUS Pokus, B1LARY pore, or hepatic dud, a conſider. 
able appendage of the liver, formed from the concurrence of a mul. 
titude of {mall ramifications ſpringing from the glands of the liver, 
which unite into ſeveral trunks equal in magnitude to the branches 
of the hepatic arteries ; and accompany them branch tor branch 
through the whole ſubſtance of the liver; being wrapped up in the 
ſame capſula with the porta, For a copious explanation of this 
lubje, ſee the Syſtem of Anatomy, Part III. Scct. 8, 

BILE, a yellow bitter juice, ſeparated from the blood in the 
liver, colletted in the porus bilarius and gall-bladder, and thence 
diſcharged by the common duct into the duodenum. The word 
bile comes from the latin 6:/:s, which ſome derive farther, from 
the Greck Gia, violence; becauſe bilious people are inclined to 
anger; others derive it from the Latin bullzre, to boil. Bile is of 
two kinds; hepatic and cyſtic. The firſt, moſt properly called 
bile, is ſeparated immediately from the glands of the liver into the 
porus bilarius. The ſecond more properly called gall, is ſepa- 
rated likewiſe from the glands of the ſiver into the gall-bladder, by 
roots or dutts proper to itſelf, See the Syſtem ot Anatomy, Part 
III. Seft. 9; and the Syſtem of Chemiſtry, Part V. Chap. g. 

The influence of the bile upon the animal economy is allowed 
to be very great. By its fermentative quality it promotes digeſ- 
tion; in which ie, it diflers _ {rom vegetable bitters, 
which are retarders of fermentation. However, in one thing it 
agrees with tham, viz. as a correttor of acidities, 

Bile ſpeedily corrupts, but not to ſuch an high and offenſive de- 
gree as the blood or fibrous parts of the body. To this corruption 
on the bile as one cauſe, Dr. Pringle attributes the paroxyſins in 

bilious fevers; nay, all bilious diforders, as the cholera morbug, 
dyſentery, &c. are thought to be chiefly owing to a redundance or 
corruption of the bile. Hence the realon why thele diſorders are 
moſt trequent in hot countries, and in armies when much expoſed 
to the lun, is, that the bile, if not more abundant, is, in ſuch cir« 
cumilances, more corrupted than uſual, 

The bile ls a uw of great importance, with regard to the run 
or ill habitude of the animal. Dr. Woodward has traced its effects 
throughout the body very minutely, and makes no ſcruple to aſcribe 
moll of the diſeaſes thereof to ſome diſorder of the bile. This he 
takes to be the chief ſpring in the animal machine, and from this 
accounts for moſt of the phenomena of a body, whether healthy 
or diſeaſed: and yet the ancients generally took it to be no more 
than an excrement, for which they could not find any ule, 

Many of the moderne, from the [mall quantity vt bile ſecreted 
have been led into « miſtake, thut this ſecretion ix not the ſole end 
of fo conſiderable a viſcus as the liver. Dr. Keil vbſerves, that 
in « dog, whole common dukt was near as big as that of @ man, 
he gathered at the rate of about two drachins an hour 1 though, in 
a human body, there is reaſon to think the quantity ſecreted to be 

reater, 

The bile is a part found in ell animals j even pigeons, &e, 
which have no gall-bladder, — have bile i their liver being found 
very bitter. Mr. Tauvty obſerves, that the bile becomes one of 
the principal cauſes of thirll, by mixing with the f(alivel juice, 
Sometimes the bile from yellow becomes greeniſh, like verdigrile, 
and frequently pale, like the yolks of eggs, and that without any 
other apparent cauſe than a little motion, a convullion, of a Viu- 
lent vallion of the mind. This occaſions many and terrible dil- 
eaſes ; as nauſeas, an abhorrence of food, anxiety, (ighing, cardial= 
gias, wind, dlarrhœas, dyſenteries, acute gileaſes, tevers and con- 
vullions, Sometimes it becomes black, and takes the name of 
choler : in this caſe it ſometimes taſtes like @ very ſharp vinegar ; 
ſumetimes like putrefied blood ; grawing, burning, dillolving, con» 


B11. 
ſuming, 6rcafioning inflammatlons, gaugrenes, mortifications 
ey mn w * er , N 
ATMAA Gifts, of bark bile, Roerhaave diſtingu 

kinds j Krit, the mildeſt; arifing from the matter ol tle bg 
in tog great a motlon Which henee takes the name of 6% th 
ſecond is an ee of the Urli, ariling From the lame ei, 
onſy heightened | the third is 4 corrupt parehed bile, which (4 , 
aroſe From a greenith vt palith fort is ill worſe: : 
* Hiuns, 5 

0 great an evacuation of the bile, ether upwards of thay, 
wards, tubs the ehylelattion of its maln infltumein henve h 
vents digeſtion, feervtion, exeretivn vt the livers, hi Pres an 
(vid wmperature, eolduels, weaknefh, palenels, (Woonings, K. 

nen the amen Je Full, the eyflie Bile is wore eopiuntly 414 
charged nin the duodenvm { When it's empiy, the ease bile (4 
more freely (voreivd in the gall-bladder, i the hie when pro. 
pared, be prevented its dilelage intu the Inteltines it produce 
jaundice and an overfluwing of the gall, For the manner in which 
tho bile is ſeparted from the liver, accurding tv the opiniany 
of ſeybral eminent profeſſors of anatomy, (ve the By Hoem, Far 111 
See. and 9 

BiltakY coneretions, found in the paſſage of the pile, or in 
the gall-bladder, commonly called gall-Rones, are not of 4 grown, 
ceou nature, but merely coagula of the bile, formed by an acid 
which, being allowed to lagnate, acquire a flony hardrely, bo 
a N. particular agcount, lee the Syſtem of Anatomy, Part 11! 
Sekt. 9+ f 

Bil1Ovs Fxvyn, a term uſed by medical writers to expreſy 
ſuch fevers as ariſe from an immediate effuſion of the bile, Thel, 
often ariſe trom violent fits of anger in the patient. Of this na. 
ture are the cholerrca febris und rauſus, - 

Bin u, in Parliament, denotes u paper containing propoſitions 
offered to the houſes, to be palled by them, and then to be pie. 
ſented to the king to pals into un att or law, For the peculiar 
forms attached to the bringing a bill into parliament, and the 
n_ in giving the royal aflent, ſee the Article PAxLtauusy, 

0. , 

B1LL of Exchange, a ſhort note, or writing, ordering the pay. 
ment of a ſum of money in one place, to ſome perſon ere by 
the drawer or remitter, in conſideration of a like value paid ty 
him in another place, The whole eſtate and effetts of merchants 
often conſiſt in bills of. exchange. A bill of exchange is an in- 
ſtrument ſo noble and excellent, that though it wants thoſe formal. 
ities required by the common law, as ſcal, delivery, and witneſſes ; 
and ſo cannot be deemed a ſpecialty ; yet it is ſuperior to any 
to any bond or ſpecialty by the reſpe&t that is paid it, and the 
punttuality and preciſeneſs of the payment. There is ſome dil. 
pute about the nature and ſanttion of a bill of exchange: ſome 
take it to be a contratt of permutation, or exchange; but the more 

eneral opinion is, that it is a mere contract of buying and ſelling; 
that the money given the perſon who draws the bill is the 
rice of ſale; and that paid. at the appointed place, the thing 
— ht and ſold. 
ills of — may be divided into inland and outland. Out. 
land or foreign bills are thoſe made for money taken up in ſome 
other country, aud to be paid in England ; or vice ver/a. Inland 
bills are thole made for money taken up in one part ot the king- 
dom, and to be paid in another'—By the flat. 9 and 10 Will, III. 
theſe latter are made equally binding with the former: and the 
method of proteſting/ſuch bills is further regulated by 9 and | 
Anne. For a copious account of the forme which relate to this 
_ branch of commerce, ſee the article EXCHANGE, 
111 of Lading, an acknowledgement ſigned by the maſter of 
a ſhip, and given tv « merchant, &. containing an account of the 
ouds which the maſter hath received on board from that merchant, 

& With « promiſe to deliver them at an intended place for «cer 
tain ſalary. Euch bill of lading mult be treble, one for the mer. 
chant who loads the goods, anviher to be ſent to the perſon 0 
whom they are conſigned, and the third to remain in the hands of 
the maſter of the ſhip, It mull be obſerved, however; that a bill of 
luding is uſed only when the goods ſent on board the ſhip ore bi 
— ol the cargo: for when « merchant loady s whole veſſel (vr 

is own perſonal account, the deed paſſed between lim and the 
maſler of the ſhip iv called cAarter party, | 

Birr of Rights, For an ample dileuſſion of the ſeveral part!» 
eulers which appertain to this bulwark of the Britiſh coin! 
ſee articles Linkaty and Runs, 

Bil of Sale, is when u per ſan wanting ea ſum of money dell. 
vers goods as £ _— the lender, to whom he gives this bill 
impowering him to ſell the goods, in caſe the ſum burrowed is hob 
repaid with intereſt, at the appointed time, 

B of Entry, an account uf goods entered at the euſtom-bouſe, 
both inward and outward 3 wherein is expreſſed, the merchant im. 
porting or exporting, the quantity of goods, and the (v1ts, and from 
whenee imported or to what place exported. | | 

BiLLA VNA, the Bill ts true, The grand jury indorfing Vil 
whereby any crime puniſhable in that court, is preſented to ther 
with the words 4% vera, ſignify thereby, that the preſenter ht 
furniſhed his —.— with probable evidence, and wortly 
of larther conſideration ; wherevpon the party prelented is = 
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of the erimie, and bound to make anſwer therefores 
dn or traverſing the indietment. 

MNOMIAL, u Algebra, « foot eonſifting of two members 

netted by the figh F, or =. Thus #46, and B=4, are biz 
conſiſting or the ſums and differences of theſe quaiiti= 
der the Wyſtern of ALGEBRA, dest. 1. 
del theorem. The famous theortm invented by Bir 
tae Newton for the readily involving algebraleal quaniitien 
1s any Aeg power: Bee the Ars Beck II. Art, s. 

dl deln zh oyien of hiſtory which regards the lives 

chargers of remarkable perfons, This e at ones the myſt 
wormining and Inftrudtive kind of hiftery, It admits of all the 

ning and paſſion of romane but with this capital difference, 
hat owe paſſions are more keenly (ntereſied, becauſs the charge: 

tors And (neldents are not only agreeable to mature, but ſyießl 

Ie, It reprofunts great men more diftinetly, unineumber 
with (erawd of other actors, and deſcending into the dotall of a 
man's alone and characters, gives more light Into human nature, 
us well a8 excites us more to imitation, No books are ſo proper 
tv be put into the hands of young peopſe, Seo an excellent 
on blography In the Idler, and in the Annual Regiſter, 

1 p. Fd an. 1759. 

BIQUA ATE, or Brqyuanxaric, is the next power 
above the cube, or the ſquare multiplied by itſelf, 

BIQUADRAT'IC equation,in Algebra, an equation raiſedtothe 
fourth power, or where the unknown quantity of one of the terms 
has four dimenſions : Thut -C -T Te Hou biqua» 
dratic equation, For the method of ſolving biaquadratic and all 
ſortaof equations, ſee the Syſtem of Al A, Sect, VI. Art, 11, 
Biquadratie Parabola, in Geometry, a curve line of the third or« 
der, having two infinite legs tending the ſame way, See the 
SysTEM, Part II. Set, I, Biquadratie power of any number, is 
the fourth power or ſquared ſquare of that number: thus 16 is 
the biquadratie power of 2; for 2x(2==4,and 4X 4=16. Biquadra- 
tic root of any number, is the ſquare root of the ſquareroot of that 
number : thus the biquadratic root of $1 is 3 for the ſquare root 
of 81 is 9, and the ſquare root of q is 3. To find the biquadratic 
root, Ke. fee the SVS TEM of ALGEBRA, Sect. III. Art. 2. 

BIRCH tree, Betula, in Botany, For its deſcription and 
uſes, ſee the Article BETA. 

BixcH-bark, being bituminous, and conſequently warm and 
emollient, is uſed in fumigations to correct a diſtempered air, 
The inner filken bark was anciently uſed for writing-tables, be- 
fore the invention of paper ; though Ray rather aſſigns the office 
of paper to the cuticle or outer (kin, which peels off yearly. And 
with the outward, thicker, and coarſer part of the bark, the 
houſes in Ruſſia, Poland, and other northern parts are covered, 
inſtead of ſlates and tyle. Hiſt, Plant. The Indians make pin- 
naces with white cedar, which they cover with large flakes of 
birch- bark, ſewing them with thread of ſpruce roots, and pitch- 
ing them z as the ancient Britons did with the willow. Plin 
. ofa bitumen actually procured from the birch- tree. Hiſt, 

at, lib, xvi, c. 18. 


wology, For a curious account of the propagation and preſerva- 
tion of this claſs, ſe the Treatiſe on NATURAL Hisrony, Sect. 
IV. for the claſſification, ſee the Syſtem of OnnttHoLooy ; for 
deſcription of the getiera and moſt remarkable Ipecles, ſee the al- 
phabet at large z for their ſtructute and economy, ſee the Syſtem 
of COMPARATLYE ANATOMY, Chap. II. and plate IT; and for 
their general repreſentation, ſee the plates annexed to the Syſtem 
of OxNtTHOLOOY; | 
Bixp-catebing, the art of taking birds or wild fowl, whether 
for food, for the pleaſure of thelr ſong, or for their deſtructlon as 
(elous to the huſbandman, Kc. The methods are by bird- 
ime, nets, decoys, Ke. See Dacoy, 
Narr London 3 peculiar method of bird-eatehlng has been 
"ng praiſed, and ſe brought to a moſt ſyſtematleal perfetion 
nd attended with conſiderable expenee, "Thy nets are « moſt 
— plece of mechaniſm 4 ure generally twelve yards and a 
Miſlong, and two yards and a half Wide; and no one, on bare (1 
Nocken would Imagine that « bird (who le (6 very quick In all 
n motions) could be eatched by the nets flapping over each 
ay Wi he witneſs of the pullers ſeldom failing. The 
wild birds *. the bird-eatehers term It) ily during the 
month of October, and part of September aid November] as the 
Might In March le much lefb conſiderable than that of Michael» 
mi, It i to be noted alſo, that the ſeveral ſpecies of birds of 
cht do not make thelr appearance preciſely at the ſame time, 
during the months of September, October, and November. The 
[pet (a (mall ſpecies of lark), for _— begins to fly about 
Wichnelmasz and then the woodlark, linnet, goldfineh, 
aflineh, greenfineh, and other birds of flight ſucceed j all of 
Vhich are not — to be caught, or in any numbers, at an 
her time, and partieularly the pl pet and the woodlark, Theſe 
ade during the Micheelmas 1 lareh Alghts, are chiefly on 
idee day-break to noon, though there J afterwards a 


from to till night] but this however is ſo inconſi» 
No. 35, Vor, I, 
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— — the ſecond claſs in the animal kingdom called |* 
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Ty that the bird=eatchers always take up thelr nets at neon 
may Well deſerve the attention of the naturalift whenee theſe 
periodical gd of certain birds can ariſe, As the ground, huW- 
ever, is ploughed during the months of October and March for 
fowing the winter and ſent corny I ſeems that they are thus fup= 
plied With a great profullen beth of ſeeds and infects, Weh they 
cannot (6 eallly proevee at any other (eaſbi, 

The eommen way of taking larks, of which fb many are u 
at Bur tables, is In the nights with Thee nets which are val! 
enden, Pete are uſually made of * rd in length, and 
about 6 yards overs With 6 ribs of pack-thread, which at the ends 
Aru put Upon zwe poles of about 16 foot longs and made leſſbr at 
each end, These are ts be drawn over the ground by two men, 
and ay five of fix Nepp the net is made te taveh the ground 
otherwiſe t will paſs over the birds withour touching them, and 
they will eſeape; When they are felt to fly up againſt the nets 
It is elapped dawn, and then all are ſafe that are under It, The 
darkeſt nights aro bet for this ſport 1 and the not will not unly 
take larke but all other birds that rooſt on the ground * 
which are woodcucks, ſulpes, partridges, quails, feld - faros, 
ſeveral others, 

But the moſt ſingular ſpecies of bird-catching is on the holm of 
Noſs, a vaſt rock ſevered from the iſle of Noſd by ſome un- 
known convulſien, and only about ſixteen fathoms diſtant, It 
is of the ſame ſtupendons height as the oppoſite precipice, with 

ing ſea betweeny ſo that the intervening chaſm is of 
matchlels horror, Some adventurous climber has reached the 
rock in a boat, gained the height, and faſtened ſeveral ſtakes on 
the ſmall portion of earth which is to be found on the top z cor- 
reſpondent ſtakes are placed on the edge of the correſpondent 
ellſfe; a is fixed to the ſakes on both ſides, along which a 
machine, called a cradle, is contrived to ſlide ; and by the help 
of a ſmall parallel chord faſtened in like manner, the adventurer 
wafts himſelf over, and returns with his booty; 

BIRTH, the natural excluſion of a perfect ſcœtus from the 
womb by the vagina. See the Articles Farus, GenzrATiON, 
and the Syſtem of Mipwirzav. 

An immature Bix ru, is called an abortion. See AnorTiON, 
and the Syſtem of Mx picing, Genus 32. 

Seven months Bix TH, that which happens on the hundred and 
eighth, or hundred and eighty-ſecond day after impregnation. 

is, phyſicians. allow, may not only be a living, — a vital 
birth; though it does not often prove long lived. A child born 
in the ſeventh month oftener lives thana child born in the eighth: 
perhaps becauſe the premature birth in the firſt caſe is owing to 
the ſtrength of the child, and in the ſecond to the weakneſs of 
the mother. 

Eight months Bix ru, ſeldom if ever produces a living or 
lively child. An eight month's birth is always weak and ſickly, 
and ſcarce ever ſurvives the fortieth day. 

Preternatural Bix ru. For the moſt approved methods of 
practice in thoſe births or labours which are termed preternatu- 
ral, ſee the Syſtem of MipwirzxvY. Part VII. Sect. I. II. and 
III. and the figures on the plate to which it refers. 

er Birk. For the methods of proceeding with reſpect 
to the after-birth, ſee Part. VIII. Sect, lit, : 

Bixru is uſed for a perſon's deſcent z and Is ſaid to be high or 
low according to the circumſtances of his anceſtry, There is 
ſcarce any truth (Mr. Knox obſerves in his Eſſays) of which the 
world has been more frequently reminded by the moraliſts, than 
the unreaſonableneſs of that veneration which [s pald to birth, 
They have been told that virtue alone is true nobility z but 
though they have acknowledged the aſlertion to be faunded in 
reaſon, they have continued, with uniform perſeverance, in the 
ſame error, Ihe luminous glory of an Illuſtrlous anceſtor, ſvems 
to have diffuſed a brilliancy over a long line of deſcendants, tos 

ue of themſelves to emit a original (radiations, 4 Gras, 
titude (continues our elegant author), which firſt raiſes a beneſue · 
tor to a diſtinguiſhed rank in elvil honours, is willing to contl= 
nue its kindneſs to his [Immediate off N The diſtintion ls 
rendered hereditary, This predilection for an anceſtvr ſoon 
leads to the aceumulation of honours and poſſeMons In hls ſueceſ- 
ſors and the Incenſe Nr offered, beenuſy It was deſurved 
is at laſt laviſhed at the ſhrine of opulence, *. of 
merit, Subordination le, Indeed, effential to ſoclety, The order of 
nobles, as hereditary guardians of the laws, le found an uſeful 
itical eſtabliſhment y and none ſeem (6 well * to ſupply 
ty as they'who have been raiſed to eminence by thelr ancoſtors, 
and who poſleſ a territorial patrimony in the land which they are 
to protedt, All that le contended for lo, that the recommendation of 
bleih may not ſet aſide or depreciate real merit, the praiſe of 
learning, and the Intripſie value of virtuous exertions, 

4 It is @ remarkable circumſtance In the hiſtory of er 
that ſome of the beſt books have been written, and ſome of the 

reateſt achievements performed, by thoſe whoſe origin was tru- 
| plebelan. 'The politeſt and genteeleſt books, whether the ſon- 
timents or the ſtyle be conſidered, have been produced by ſlaves, 
or the deſcendants of flaves, Horace, Phardrus, and Terence, 
w_ in a ſtyle ry have been the ſtandard of a court, to 
$ an 


an intercourſe with which they were by no means entitled by their 
extraction. The founders of the moſt diſtinguiſhed families 
emerged from the midde and lower claſſes, by the ſuperior vigour 
of their natural abilities, or by extraordinary efforts, aſſiſt eu by 
fortune: and valels the adventitious circumſtances of wealth and 
civil honours can effect a change in the conſtituent principles of 
the mind and body, there is certainly no real ſuperiority to be de- 
rivedin a pedigree of Tudors and Plantagenets. — 
there have appeared flatterers who have indirectly ſuggeſted, that 
the minds of the nobility ſeem to be caſt in a finer mould, and to 
have an elegance inherent in their original conſtitution. Accord- 
ing to this hypotheſis, we muſt go on to ſuppoſe, that the mind of 
a commoner, exalted to he bigher order of ſenators, catches this 
elegance by the contagion of inviſible efluvia, On his creation 
he undergoes a kind of new birth, and puts off the exuvia which 
encuinbered and him in the lower regions. Thus are 
all the occult perfections of noble blood to be infuſed by the 
mandate of a monarch. * But no, ſaid Maximilian ton man who 
aſked to be ennobled by him, though I can give you riches and 
3 title, I cannot make you noble,” © In truth there is many a no- 
bleman, according to the genuine idea of nobility, even at the 
loom, at the plough, and in the ſhop; and many more in the 
middle ranks of mixed ſociety, This genuine idea contains in it 
- generoſity, courage, ſpirit, and benevolence, the qualities of a 
warm and open heart, totally unconnected with the accidental 
advantages of riches and honour j and many an Engliſh ſailor has 
— more of the real hero than a lord of the admiralty. 

* « If indeed there is any ſubſtantial difference in the quality of 
their blood, the advantage is probably on the ſide of the inferior 
claſles. Their indigence and their manual employments require 
temperance and exerciſe, the beſt purifiers of the animal 
Juices, But the indolence which wealth excites, and the pleaſures 
which faſhionable life admits without reſtraint, have a natural 
tendency to vitiate and enfeehle the body as well as the mind: 
and among the many privileges inherited by him who boaſts no- 

bility in his veins, he commonly receives the ſeeds of the moſt 
painful and the impureſt diſeaſes. He diſpiays indeed a coronet on 
his coat of arms, and he has a long pedigree to peruſe with ſecret 
fatisfaftion ; but he has often a gout or a ſcrophula, which makes 
him wiſh to exchange every drop derived from his Norman an- 
ceſtors, for the pure tide that warms a peaſant's boſom. 
0 The ſpirit of freedom, moral, mental, and political, which 
revails in Britain, precludes that unresſonable attachment to 
buch, which, in the countries of deſpotiſm, tends to elevate the 
noble to à rank ſuperior ta humanity, In Germany, Ruſſia, Spain, 
&c. the implicit veneration paid to birth, adds to the weight of 
legal oppreſſion. There a man of the plebeian order attends to a 
Count or a Marquis with all the ſilent ſubmſſion of idolatry : on 
the contrary, there is no doubt but that au Engliſh lier 
would box with the beſt lord in the land, if he were affronted by 
him, without the leaſt regard to his ſtar and ribbon. It would in- 
deed be an additional pleaſure to the natural delight of conqueſt, 
to haye bruiſed a puny lord. Even the more refined and poliſhed 
do not idoliſe illuſtrious birth. In truth, wealth appears to be the 
object of more univerſal veneration; Noble blood and noble ti- 
tles, without an eſtate to ſupport them, meet with great com- 
paſſion, but with little reſpect : nor is the man ho raiſed himſelf 
to eminence, and who behaves well in it, ected and deſpiſed 
becauſe he derives no honour from his forefathers. In a commer- 
cial country, where gain is the me object, they who have 
deen maſt ſucceſsful in its purſuit, will be revered by many, 
whatever was their origin. In France, when it was ra mo- 
narchy, honour was purſued from the monarch to the eleanſer of 

a jakes; the diſtinction of birth, even with extreme poverty, was 

enviable. The brother of a Marquis would rather ſtarve on a 

beggarly penſion, than pollute himſelf with a trade by which he 

might require the revenues of a German kingdom, In our land 
of good ſenſe this folly is lofing ground; and the younger brothers 

of noble houſes, often think it no diſgrace to rival the heir in a 

princely fortune acquired by honourable merchandiſe, . 

« As the world becomes more enlightened, the exorbitant va- 
tue which has been placed on things not really valuable will de- 
creaſe, Of all the effects of man's capricious admiration, there 
are few leſs rational than the preference of illuſtrious deſcent to 
perfonal merit, of diſcaſed and degenerate nobility to health, to 
courage, to learning and to virtue. Of all the © of purſuit 
which are not in out own power, the want of diſtinguiſhed birth 
may moſt eaſily be di with, by thoſe who poſſeſs a folid 
judgment of that which makes and keeps us happy. There may 
de lome reaſon to repine at the want of wealth and fame; but he 
who has derived from bis parent bealth, vigour, and all the 
powers of perceptian, need not lament that he is unnoticed at 
the herald's office. | 

« [t has been | that virtue appears mare amiable 
when accompanied with beauty; it may be added, that it is 
more uſeful when recommended to the notice of mankind by 
the diſtinctiou of an kanourable anceſtry. It is then greatly to 
be wiſhed, that the nobly born would endeavour to deſerve the 
reſpect which the world pays them with alacrity, by employing 


their influence to benevolent z to purpaſes wh; 
can at all times be accompli even — — 
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axon biſc hop, and that from the Greek emoxowes, an 
rr wag 2 bithop differs from an archbiſhop in Hugg! a . 
— 19x rap biſhops conſecrate a biſhop, as a biſhop — 
po ordain a prieſt ; that the archbiſhop vilitsa province, as the 
iſhop a dioceſe ; that the archbiſhop convocates a provincial i 
nod, as the biſhop a dioceſan; and that the archbiſhop has ca." 
nical authority over all the biſhops of his province, as the dilkop 
over the priefls in his dioceſe, It is a long time that biſhops hays 
been diſtinguiſhed from mere prieſts or preſbyters ; but there 
pear no inſtances of any inſtitution of biſhops, diſtinct from pri 
in the ſcriptures; neither do the oppoſers thereof pretend to they 
any mark of any other form of church government therein: fo 
that it may ſcem probable the apoſtles Lid not ſettle any thin 
of this kind at all; but either left the ſpiritual axconomy in the 
hands of the preſbyterians, or of thoſe together with the people, 
Accordingly, new occaſions requiring new meaſures, in a little 
time the functions of the prieſthood were divided, and the prieſu 
diſtinguiſhed into degrees; the political part of religion being af. 
ſignedprincipally to biſhops, and the evangelicalto the prieſts, xc. 
or rather, as ſome will have it, the functions of teaching and 
preaching were reſerved to the biſhop, and that of ordination ſu. 
peradded ; which was their principal diſtinction, and the mark of 
their ſovereignty in their dioceſe, 

By the ancient diſcipline, biſhops were to be married once, and 
not to put away their wives on pretence of religion: but a ſecond 
marriage was a diſqualification for this order. If they livedch 
they were ranked as confeſſors. Some biſhops in the middle age 
on account of their regalia, or temporalities, were obliged by 
military ſervice called is, by which they were to lead their 
vaſſals into the field and attend the king in his military expedi- 
tions. This Charlemagne excuſed, and even forbid but the pro. 
hibition was little regarded, ſince we find, the thing often prac. 
tiſed afterwards. 

The eleCtion of biſhops was anciently placed in the clergy, and 
the people of the pariſh, province, of dioceſe ; but afterwa 
—— and magiſtrates, patriarchs and popes, uſurped the power, 

he election was to be within three months after the vacancy of 
the ſee; and the perſon to be choſen out of the clergy of that 
church. Formerly the biſhop claimed a ſhare in the election of an 
archbiſhop ; but this — aſide by the popes, In England, 
during the Saxon times, all eccleſiaſtical dignities were confirm. 
ed by the king in parliament. At length, however, after ſeveral 
conteſts, eſpecially between nyt eng Anſelm ns — Lin 
conſequence of a grant ofking John, recogniſed in Magna 

and — by tat. 25 Es. III. ſtat. 66 3. —— 
ed by the chapters of monks or canons, ſome ſnadow of which ſtill 
remains in the preſent method of diſpoſing of biſhoprics. But by 
ſtat. 25 Hen. VIII. cap. 20. the right of nomination was reftored 
to the crown. Ordinarily, at leaſt three —_—_— required in 
the ceremony of conſecrating a biſhop ; but, in caſes, aſingle 
on might ſuffice. The Engliſh ſucceſſion of proteſtant biſhops 
ſtands on this laſt ground. 

In England, the king being certified of the death of a biſhop 
by the dean and chapter, and his leave requeſted to elect another, 
the con ge d elire is lent to them, with a letter miſſive, nominat- 
ing the perſon whom he would have choſen. The election is ta 
be within twelve days after the receipt of it, otherwiſe the king 
by letter patent appoints whom he pleaſes; and the chapter, in 
caſe of resfuſing the perſon named by the king, incurs a prems- 
nire,—After election, and its being ac of by the biſhop, 
the king grants a mandate under the great ſeal for confirmation, 
which the archbiſhop conſigns to his vicar-general, conſiſting 
moſtly in a ſolemn citation of ſuch as have any objections to the 
biſhop elect, a declaration of their contumacy in not appearing, 
and an adminiſtratiion of the oaths of allegiance and ſupremacy, of 
ſimony, and canonical obedience. Sentence being read by the vi- 
car-general, the biſhop is inſtalled in the province of Can- 
terbury by the arch- deacon: the ſact is recorded by a public no- 
tary; and the biſhop is iaveſted with full powers to exerciſe all 
ſpiritual juriſdictions, though he cannot ſue for his temporalitics 
till after conſecration, Then follows the conſecration by the arch. 
biſhop or ſome other biſhop appointed by lawful commiſſions, and 
two affiftant biſhops : the ceremony of which is much the ſame 2 
in the Romiſh church, ſave that, having put on the epiſcopal 
robes, the archbiſhop and biſhops lay their hands on the new pre- 
late's head, and conſecrate him with a certain form of 
The fees of the whole proceſs amount to about 600l. 72 
ceſs of the tranſlation of a biſhop to another biſh opric only 6 
in this, that there is no conſecration. The age of a biſhop is tobe 
at leaſt thirty years; and, by the ancient diſcipline, none were to 
be choſen but thoſe who had paſſed through all the inferior cb. 
ders z but, in fome caſes of neceſſity, this was diſpenſed with, 
deacons, nay laymen, were raiſed per ſaltum to the 
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dioceſe, The word comes from . 
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The functions of a biſhop in England may be conſidered as 
two-fold; viz. what belongs to his order, and what belongs to the 
zuriſdiction. To the epiſcopal order belong the ceremonies of 
— mation, and ordination to the epiſcopal juriſ- 
Jiion, by the ftatute law, belong the licenſing of phyſicians, 
*urgeons, and ſchool-maſters, theuniting ſmall pariſhes(though 
this laſt privilege is now peculiar to the biſhop of Norwich), 20. 
(ſting the civil magiſtrate in the execution of ſtatutes relating to 
cecleliaſtical matters, and compelling the payment of tenths and 
{ublidies due from the clergy: y the common law, the biſhop is 
to certify the judges, touching legitimate and illegimate births 
and marriages z and by that and the eccleſiaſtical law, he is to take 
care of the probate of wills, and granting adminiſtrations: to col- 
late the benefices, grant inftitutions on the preſentation of other 
patrons, command induction, order the collecting and preſervin 
the profits of vacant benefices for the uſe of the ſueceſſort, defe 
the liberties of the church, and viſit his dioceſe once in three 
years. To the biſhop alſo belongs ſuſpenſion, deprivation, depoſi- 
tion, degradation and excommunicat ion. | ; 

All biſhops of England are peers of the realm, except the biſhop 
of Man; and, as ſuch, ſit and vote in the Houſe of Lords: they 
ace barons in a threefold manner, viz. feudal in regard to the tem- 

ities annexed to their biſhopries by writ, as being ſummoned 
— to parliament z and laſtly, by patent and creation: ac- 
cordingly they have the precedence of all other barons, and vote 
35 barons and biſhops ; and claim all the privileges enjoyed by the 
temporal lords, excepting that they cannot be tried by their peers, 
becauſe, in caſes of blood, thzy themſelves cannot paſs upom the 
trial, for they are prohibited by the canons of the church to be 
judges of life and death. I hey have the title of Lords and Right 
Reverind Fathers in God, Betides two archbiſhops, there are 24 
biſhops in England, excluſive of the biſhop of Sodor and Man, 
who has no ſeat in the Houſe of Peers. There is now alſo a bi 
in our ſettlement of Nova Scotia. In Scotland, before the Pret- 
byterian eſtabliſhment, there were two archbiſhoprics and 12 

rics. ä ä 

With reſpect to the order of precedency among one another, 
the archbiſhop of Canterbury takes the lead; then the archbiſhop 
of Vork; next to him the biſhops of London, of Durham, and of 
Wincheſter. The other biſhops follow according to the ſeniority 
of their conſecration ; excepting only, that a biſhop being a privy 
counſellor, takes place after the biſhop of Durham. Biſhops have 
two ſpecial privileges next to regal ; the firſt, that in their courts 
they ſit, and paſs ſentence, of themſelves and of their own autho- 
tity : the biſhop's courts not being like other courts, but writs, are 
tent out in their own name, th the biſhop, not in the king's 
name, as is done in the king's courts. The ſecond, that, like the 
king, they can depute their authority to another, as their ſuſ- 
gan, chancellor, commiſſary, &c. They have alſo this advantage 
over laytords, that, in whatever chriſtian country they are, their 
epiſcopal —— and dignity are acknowledged ; and they may, 
quatenus bi ordain, &c. 025% | 

They have ſeveral immunities, as from atrefts, outlawries, 
hſtres, &c. liberty to hunt in the king's foreſts, &c. to have cer- 
tain tum of wine duty- free, &c, Their perſons may not be ſeized, 
= lay-peers may, upon contempt, but their temporalities alone. 
They may qualify as many chaplains as a duke, viz. ſix. But, as 
they have no tight to be tried themſelves in the court of the lord 
high ſteward, as peers, they ought not to be judges there. By law 
thecrime of epiſcopicide, which a clergyman commits by killing 
lis biſhop, is petty-treaſon. 

Bisnors, in the Lutheran church, are thoſe more uſually called 
ſuperintendents. The Calvinifts atlow of no other biſhops befides 
preſbyters ; but the Lutherans make ſome diſtinction, and give a 
luperiority or pre-eminence over the reſt of their biſhops, ſuper- | 


intendents, or overſcers. g 
where the reſidence of 


Bisnoe's fee denotes the city or 
the biſhop is fixed. Every biſhop's {ce was anciently called /edes 
aoftlica; though the appellation has fince been reftrained to the 
lee of Rome. Anciently biſhops. ſoem to have had a right in Eng- 
land to fit as judges in the hundred and county-courts. In after- 
umes they were forbid to fit in ſecular courts, and had ſeparate 
courts eretted for them; which proved an occafion of much dif- 
pute between the two juriſdictions. No church-tenant might te 
ſued in any court but the diſhop's. There are alſo traces of a ſe- 
perate court of the biſhops much earlier, among our Saxon aricef- 
tors, in the eighth century, The borne to the character 
of biſhops, made them the common arbitrators even of ſecular 
cauſes: they had the cognizance of all eauſes, concerning land, 
— and for eccleſiaſtics, were judges even in capital 

BISHOPRIC, the juriſdiction of a biſhop: or the diſtrict 
within which it is compriſed; called allo disceſe, To the old 

ies ſubſiſting before the times of the Reformation, Henry 
VILL by letters patent added five more biſhoprics, viz. thoſe of 
Cheſter, — Peter h, Briſte!, and Oxford, ſtat. 
and 35 Hen. VIII. cap. 17. In Ireland the ſtate of the church 
bot © in conſequence of the Union, ſo that in it there re- 
main as eighteen biſhoprics, and four archbiſhoprice in 
there are none, | | 
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. BISKET, denotes a. delicate kind of bread prepared by the 
oonfectioners, of fine flour, eggs, fugar, and roſe or orange · wutor 
or of flour, eggs, and ſugar, with aniſc-ſeeds and citroh-peels 
baked in the oven in tin or paper moulds, The word comes from 
the Latin bis, twice, and the French cuit, coftus, q. d. bated, 
We find divers forts of ſuch biſkets, as feed-biſket, truit-biſker, 
tong-biſket, round-biſket, Naples-biſket, ſpunge-biſket, c. 87 
Bisk Rr is a ſort of bread much dried, by paſſing the oven twice, 
to make it keep for the ſervice'of the ſea. For long voyages they 
bake it four times, and prepare it fix months 3 em- 
barkation, It will hold good a whole year. To proeferve fea- 
biſkets from infeas, Dr. Hales adviſes to make the fumes of 
burning brimſtone paſs through the caſks full of bread. ' Biſket 
may be likewiſe preſerved a long time by keeping it in caſts, 
well calked, and lined with tin. The anciehts had their biſket 
— after the like mannet; and for the like uſe as the 
rns. 6 ; 
BISMUTH, a mineral body, of the ſemi-metallic kind; by 
many ſuppoſed to be compoſed of the firſt matter of tin, while yet 
imperfect, It is found uſually in tin mines, ſometimes alſo in 
ſilver mines. Its weight and cl diſcover it to be of 4 merou- 
rial or metallie nature. In common menſtruums, it undergoes 
much the ſame alterations, and aſſumes much the ſame forms «s 
lead. Quincy fays, there is always ſome ſilver in it. My. Boyle 
mentions à medicine 1 from biſmuth by calcination, and 
the addition of ſpirit of vinegar asd cremor tartari, which has been 


extolled in the droply. He alſo mentions a prepration of it with 


common fublimate imo a white powder, a few grains of which 
purge gently, Works abr. p. $01. Its medicinal virtue is much 
the ſame with that of the drofs of lead, being ſeldom uſod except 
in external forms, as containing an arſehical ſalt, very dangofous 
to be taken inwardly; yet, M. du Clos made a purgativs of Tt, 
to be uſed in the drophy. Add that biſmath being diſſolved in 
ſpirit of nitre, yields a fume, which, being precipitated with 
water, produces a white powder, called magiſtety of biſmuth, 
and Spaniſh white, found à good diaphoretic-in acute eaſes. But 
its chief uſe among the ancients, as well as moderns, is as 2 cof- 
metic. Other menſtrua, and other precipitates, have been uſed 
for producing this poder; but by whatever means it is prepared 
it retains a corroſive quality, and lnjures the complexion. Sig. 
Poli, by repeated diſtillations of biſmuth with an equal quantity 
of corrofive ſublimate, procured a running mercury, and a fire 
powder, of the colour of pearl, which might be of uſe in counters 
teiting the oriental pearl. Hift. Acad. Se. 1713. Biſmuth res- 
dily amalgamates with mercury, and the compound adheres to 
iron. On expoſing the iron, thus coated with amalgam, to a con- 
ſiderable heat, the mercury exhales, and the greateſt part of the 
biſmuth adheres to the iron, which thus looks as if it had been 
filvered. If mixtures of biſmuth with ſome other metals, parti- 
cularly lead, be amalgamated, the lead becomes (6 thin as to paſs 
through leather along with the mercury; but on ſtanding, the 
biſmuth is thrown up to the ſurface, in form of a dark-coloured 
powder, the quickſilver and lead remaining united. From this 
property it is too often uſed for the purpoſe of adulterating quick- 
filver z as rendering a very confiderable portion of lead xo yo 
combined with it. One part of this metal with another of bi 

muth, may be united with three of quiekſilver, without — 
its fluidity. The quickſilver thus adulterated, is not only un 

for medicinal uſes, but even for the common thechanical purpoſes 


| of — and ſilvering; as the workmen find, in this eaſe, that 
it 


eaves a leaden hue upon the gold or ſilver, which ſpoils the 
fine appearance of the work. If the abuſe happens to be diſco 
vered, the mercury be purified by diſtillation to a certain 
degree, though, according to Boerhaave, it is impoſſible ever” 
to free it totally from a mixture of any of the imperfeA metals. 
For a further account of the properties, ores, alloys, &c. of this 
32 ſeo the Syſtem of CMYMISTRT, Part HI. Chap. I. 

III. 1 Ws 

BISON, in the ſyſtems of Mammalia, a ſpecies of the gem 
Bos. For deſcription of the genus, and ſeveral ſpecies, fee 
Bos; for claſkfcation, ſee the SVS TEM, for repreſentation of 
the ſpecies Biſon, ſee Plate X. Genus 32, Species 3. 

BISSEXTILE, or Leap-year, in | 


ſifting of h ing once each four by 
— of fire 4 74 in the month of February, 
to recover the fix hours which the fun fpends in his 
courſe each year, beyond the 365 days ordinarily allowed 
for it. See the Article KALENDAR, By the ſtatue ds 0 
biſſoxtile, 21 Hen. III. to prevent miſunderflanditngs, Ge 
interealary guy, and that next before it, ate to be 20. 
counted as one day. 76 — _—_— — — 
forming the kalendar, order of pope Oregory, in 
1882, — that T bifextile in four years added 44 
minutes more than the ſun ſpent mrs be — ſaras 
point of the zodige z and — theſe ſuper nurn 
rary minutes in 133 years world 

any changes thus in(erfibly ttroduced in the feaſorts, 


directed that, in the courſe of 460 years, there ſhould be three 


biſſextiles rettenehed; ſo that ay Ay mm year, which, 
accomling to 'the Jalta account,” is biſfextile, or ar" 


hronology, a year con- | 
"hour years 


& day; to prevent: 
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is a common year in the Gregorian account, unleſs the 
number of centuries can be divided 45 without u re- 
mainder, Thus 1600 and 2000 are biſſextile ] but 1700, 
1800, and 1900) are common, 'The Gregorian computation 
was received in moſt foreign countries ever ſince the re- 
forming of the kalendar z and by act of parliament, paſſed anno 
175t, \ commenced in all the dominjons under the crown of 
reat Britain, in the year following, ordering that the natural 
day following the ſecond of September, ſhould be accounted the 
- fourteenthz omitting the intermediate eleven days of the 
common kalendar. | 
BISTORT, in Botany, There are three different ſpe- 
cies of this plant which are found wild in England, but they 
are ſeldom planted in gardens : the common fort only is uſed in 
medicine, Phil. Tranſ. vol. xlix. part ii. N“. 112. The root 
of biſtort, which is the only part that is uſed, is' drying and 
binding of ſervice in all kinds of fluxes and hemorrhages, 
either from the bowels, or any other part j they help the incon- 
tinence of urine, and the making bloody water. they are alſo 
alexipharmic, and good in peſtilential fevers, reſiſt poiſon and the 
bites and ſtings of venomous creatures, 
BITE is defined to be a ſolution of the continuity of a ſoft 
part, cauſed by the impreſſion of an animal's teeth, For the 
poiſonous or venomous bites of vipers, &c. ſee VIE, ARA- 
NRA, &&c, The beſt remedy for it is ſucking the wound; a 
kind of cure for which the ancient Marſi and Pſilli are cele- 
brated. The beſt cure for the bite of a rattle-ſnake is an actual 
cauteryz e. gr. a hot burning coal held on the wound, Phil, 
Tranſ. Ne, 210. The bites of divers creatures, when mad, are 
poiſonous, which at other times are not fo, as of dogs, cats, 
men. See HyDroyMOBIA, in the Syſtem of Mapicine, 
Genus 47. 
BIT I ERN, in Ornithology, the Engliſh name of a ſpecies 
of the genus Ardea, For deſcription of the genus and moſt re- 
markable ſpecies, ſee Ak DRA. a 
- BITTERNESS, a kind of favour or ſenſation, oppoſite to 
ſweetneſs.” According to Grew, bitterneſs is produced by a 
ſulphur well impregnated with a ſalt, either alkaline or acid, 
ns ſhackled with earth. Hencg it is, that the bittereſt plants 
uſually yield the greateſt quantity of lixivial ſalt ; and that 
many diſtilled oils, digeſted with any ſtrong acid, acquire a 
bitter taſte, Add, that the leaves of all ſweet roots are bitter; 
the fig-tree, which bears a ſweet fruit, bleeds a bitter milk; 
and that the roots of plants, which bear a bitter ſtalk, are not 
bitter, but hot. That the earthy parts contribute conſiderably 
to the bitterneſs of bodies, appears hence, that moſt bodies of 
that kind are fixed ; or, if they do emit fumes, do not loſe their 
bitter taſte therewith. Diſc. of Taſte of Plants, cap. iv. f 12. 
Bitterneſs, Neumann obſerves, is extracted both by water 
and ſpirit; does not ariſe in diſtillation ; is freed from its ſmell 
by boiling in water, and covered with acids. He has given the 
chymical hiſtory of bitter vegetables. Sec his works. The 
extinguiſhing, or removing of bitterneſs, is called dulcifying, 
ſweetening, &c, M. Bon has given methods of removing or 
yur ay the bitterneſs of olives and Indian cheſnuts. Mem, 
Acad. Sc. 1720, p. 600. The bitterneſs of ſea water has been 
ſuppoſed to ariſe from the diſſolution of the beds, or ſtrata of 
bitumen; as its ſaltneſs does from a diſſolution of the ſtrata of 
falt, Ibid. 1770. p. 33- The qualities of bitter bodies are 
. to be dry, warm, aſtringent, and earthy. According 
to Grew, all plants which are bitter and pungent, either on the 
tongue, or in the throat, are good cleanſers, e. gr. daiſy, ana- 
gallis, &. The ſame author adds, that moſt purgative and 
emetic plants, which have any ſenſible taſte, are bitter j either 
ſimply, as coloeynthis; or bitter and aſtringent, as aloes, &c. 
Bitter things are generally reputed ſtomachic ; yet, accordin 
to Abercromby, they are naturally the reverſe, and hurtful to the 
ſtomach ; and only become beneficial to it, where their aſtrin- 
1 renders them proper. Phil. Tranſ. Ne. 171. p. 1026. 
itters are ſaid to prevent putrefaction, and moderate termenta- 
tation: hence appears their uſe in putrid diſorders. See PurRxR- 
FACTION. Bitters likewiſe correct acidities, and aſliſt digeſtion, 
TU N in a genre fea fa tenacious 
| N, in a e, A , i mineral 
juice, very 1 or a foſſil — which readily takes 
re, yields an oil, and is not ſoluble in water. The origin of 
bitumens has not yet been aſcertained : ſome ſuppoſe that they 
belong to the mineral kingdom, and others that they proceed 
originally from vegetable ſubſtances. ver inclines to the 
latter opinion j though Dr. Lewis, the tranſlator of Neumann's 
works, diſtinguiſhes between mineral bitumens and vegetable 
reſins. Naturaliſts diſtinguiſh three kinds of bitumens ; hard, 
ſoft, and liquid, or oily z each of which they ſubdivide into ſe- 
veral ſpecies. Among the hard or ſolid bitumens are ranked, 
yellow. amber, ambergris, aſphaltum, and ſulphurs. (See thaſe 
—_— The, ſoft are maltha, bitumen of Calao, and of Suri- 
nam. Laſtly, the naphtha of Italy, and petroleum, are ranked 
among the liquid bitumens. Of bitumens, ſome 
foil, others are found floating on the ſurface of certain lakes, 


and others ſpring from the earth like fountains, as at Pitchford. 


in are 


in Shropſhire, &. Some bitumens are ſo hard 
uſed in forge inſtead of coals : others ſo — f 


ſerve inſte cement, or mortar, in buildings, of which kind 
that was wherewith the famous walls of Babylon were buil;. 
and others ſo liquid, that they are burnt in lamps inſtead of gi, 
The bitumen in moſt eſteem is that of Juda, called itunes 
Judaicum. See the Article A8PHALTUM, 

From the origin and inflammability of bitumeng, It 
they bear a hear affinity to ſulphurs, and are ſuppoſed both 
formed of the ſame principles or ingredients; on! differing in 
this, that ſulphurs are harder and more brittle, — more 
fatty and tenacious. Bitumens are uſually divided into two 
ſpecies, liquid and ſolid though, ſome diſtinguiſh three kinds, 
as before mentioned. Dr. Woodward gives a different iyi. 
lion of the Engliſh bitumens, or bituminous foſſils. The frg 
are thoſe of a more lax and coarſe conſtitution; and which, 
when wetted, yield a groſſer, or pitehy matter. Such are the 
lapis piceus, or pitch-ſtone, the lapis impelites, oblidianus, or 
canel, and the lithanthrax or coal. The ſecond is of a more 


| denſe and fine conſtitution, and yields an vil z ſuch are the 


tes, or jet z and ſuccinum, or amber. Bitumen is ſuppoſe 
the chief fuel of the ſubterranean fires. There are bitumem 
mixed in ſeveral places with the water of the ſea, Barbadoes tar 
is ſound floating on the ſea, being waſhed in great quantities 
from the rocks; and Count Marſigli obſerved pal filament, 
ariſing from the ſurface of the ſea | near Conſtantino. 
ple, which concreted into bitumen, exactly of the ſame kind 
with that he obſerved at Zant, flowing from the ſides of a bitu- 
minous mountain, On ſome of the coaſts of Italy, they ſkim of 
a kind of liquid bitumen, or petroleum, from the ſurface of the 
ſea, Some think that ambergris is a bitumen of the ſea, and many 
travellers tell us of a fatty ſubſtance on the ſurface of it, that 
gives light in the night. Fur a copious account of the nature and 
properties of this ſubſtance, ſee the Article AMuzRGR19, All 
bitumens have this good quality in their burning, that they will 
do without a wick, Dr. Plott therefore conjectures, that the 
famous ſepulchral lamps of the ancients were contrived of theſe 
bitumens, particularly of the liquid kind, becauſe any thing that 
would require a wick, would be liable to its choaking up, and 
being * — 

BITUMINOUS, ſomething that relates to, or partakes of 
the nature and — of bitumen, All bituminous bodies are 
offenſive to the head, Their ſmell or ſtench cauſes the epilep(y 
to diſcover itſelf, 

BIVALVE, or BivALvULaR, a term uſed by the writers of 
natural hiſtory, for - ſuch ſhell-filh as have two ſhells, e. gr 
cockles, muſcles, oyſters, &c. which are ſaid to be of the bival. 
vular kind. Theſe are a leſs numerous claſs than the univalves, 
and have been arranged according to the Syſtem of Linnæus into 
14 genera, For the, claſſification of the ſeveral genera and de- 
ſcription of each appertaining to them, 


enus, with the ſpecies 
ſee the Syſtem of Son, Order II. See the Sy- 


ical Table annexed to the Syſtem. 
 BIVENTER, or DioasTR1ICUs, from bis; and venter, bell; 
in Anatomy, a denomination given to the ſixth muſcle of the 
lower jaw ; being the laſt of thoſe ſerving to depreſs or open it: 
thus called, as having two bellies for its two extremities, and a 
tendon in the middle. For its origin, inſertion, and uſe, ſee the 
SYSTEM, Part II. Table of Muſcles, Art. 10. 
BLACK, ſomething epake and porous, that imbibes all the 
light falling on it, reſſects none, and therefore exhibits no co- 
lour. See BLACKNEss. Bodies of a black colour are found 
more. inflammable, becauſe the rays of light falling on them are 
not reflected outwards, but enter the body, and are often te- 
flected and refracted within it, till they be ſtifled and loſt. 
They are alſo found lighter, oa than white bodies, 
being more porous, I may be added, that cloaths dyed ot 
this colour wear out faſter than thoſe of any other, becauſe 
their ſubſtance is more penetrated and corroded by the vitrio! 
neceſſary to ſtrike their dye, than other bodies are by the gall 
and alum which ſuffice for them. The inflammability of black 
bodies, and their diſpoſition to conceive heat, beyond thoſe of 
other colours, is ealily evinced. Some appeal to the experi- 
ment of a white and black glove worn in the fame ſun; the 
conſequence will be, a very ſenſibly greater degree of heat in 
the one hand than the other. Others alledge the phænomens 
of burning-glaſſes, by which black bodies are always ſound to 
kindle ſooneſt, Mr, Boyle gives other proofs ſtill more ob- 
vious: he took a large tile, and having whited over one halt 
of its ſuperficies, blacked the other, expoſed it to the ſum- 
mer ſun: where having let-it lie a convenient time, he found, 
that while the whited — remained ſtill cool, the black par” 
Was guy vety hot. For farther ſatisfaction, the fam author 
has ſometimes left on the ſurface of the tile à part retaining ft. 
native red, and expoſing all to the ſun, has found the latter 10 
have contracted a heat in compariſan of the white part, but in- 
ferior to that of the black. So alſo on his expoſing two piece: 
of filk, one white, the other black, in the ſame window to th* 
ſun, he often found the latter conſiderably heated, when the 

er has remained cool, It is obſervable, likewiſe, Ou 
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yooms hung with black are not only darker, but warmer than 
others. Boyle's Works abridg, tom. i, p. 144, and tom. ii, p. 36. 

Dr. Watſon of Cambridge covered the bulb of a thermometer 
with a black coating of Indian ink in conſequence of which, 
the mercury roſe ten — * Phil. Tranſ. vol. lxili, part i, 

40. Concerning black colours in general, we have the fol. 
ſoving remarks by Dr, Lewis, 

« 1, Of black, as of other colours, there are many ſhades or 
varieties z different bodies, truly and ſimply black, or which 
have no ſenſible admixture of any of the reſt of the colours, as 
black velvet, fine black cloth, the feathers of the raven, &c, 

ring, when placed together, of tints very ſenſibly different, 
2. One and the ſame body alſo aſſumes different degrees of black- 
neſs, according to the diſpoſition of the ſenſible part of its ſur- 
face z and in this reſpect, there is not, perhaps, any other colour 
which is ſo much affected by an apparent mechaniſm. Thus 
black velvet, when the pile is railed, appears intenſely black, 
much more ſo than the ſilk it was made from; but on preſling 
the pile ſmooth, it looks pale, and in certain poſitions ſhows 
ſome what even of a whitiſh caſt, 3. This obſervation is agree- 
able to the phyſical theory, which aſcribes the blackneſs of 
bodies to the luminous' rays, that fall upon them, being in great 
part abſorbed or ſtifled in their pores. When the Jurfuce is 
compoſed of a multitude of looſe filaments, or ſmall points, with 
the extremities turned towards the eye, much of the light is 
fifled in the interſtices between them, and the body appears 
dark: when the filaments are preſſed cloſe, or the ſurface 
ſmoothed and poliſhed, more of the light is reflected from it, and 
the intenſity of the blackneſs is diminiſhed ; though the beauty 
may be improved by the gloſſineſs which reſults from the ſmouth- 
ing. 4. There is one caſe, however, in which a high poliſh 
may, on the ſame principle, produce blackneſs, in bodies other- 
wiſe even white, We find the ſpecula of white metal, or of 
quickſilvered glaſs, which reflect the rays of light to one point 
or in one direction, look always dark, ualeſs when the eye is 
directly oppoſed to the reflected rays. 5. As the abſorption of 
the luminous rays, except in the caſe juſt mentioned, makes the 
phyſical cauſe of blackneſs; it is concluded that black bodies 
receive heat more freely than others, as before obſerved.” 

The juices of moſt aſtringent vegetables produce a black 
with iron, and for this purpoſe ſome of them are uſed in dye» 
ing and callico-printing. See "Treatiſe on Dy z1NG, Sect. II. 
There are alſo a number of black colours artificially prepared 
for the — of painters, ſuch as lamp - black, ivory- black, German- 
black, &c. | 

BLack-Bird, merala, in Ornithology, a ſpecies of the genus 
Turdus. For deſcription of the genus and moſt remarkable 
ſpecies, ſee the article TuRDbus, 

BLack-lead. For the nature, properties, and uſes df this 
mineral, ſee the article LX Ao. 

Brack · red. Gentleman-uſher of the Black- rod, is the chief 
gentleman-uſher to the king. His duty is to bear the rod be- 
tore the king at the feaſt of St. George at Windſor ; he has alſo 
the keepſog of the chapter-houſe door, when a chapter of the 
order of the garter is ſitting ; and, in the time of parliament, 
attends the houſe of peers. His badge is a black-rod, with a 
lion in gold a-top. This rod has the authority of a mace: and 
to = cuſtody all peers queſtioned for any crime are firſt com- 
mitted, 

BLACKNESS, the quality of a black body; or a colour 
ariſing from ſuch a texture and ſituation of the ſuperficial parts 
of the body, as does, as it were, deaden, or rather abſorb, the 
light falling on it, without reſlecting any, or very little of it, 
to the eye, In which ſenſe, blackneſs ſtands directly oppoſed 
to whiteneſs ; which conſiſts in ſuch a texture of parts, as in- 
(ifferently reflects all the rays thrown upon it, of what colour 
hever they be. Deſcartes, ſays Dr. Prieſtley, though miſtaken 
with reſpect to the nature of light and colours, yet diſtinguiſhes 
juſtly between black and white, obſerving, that black ſuffocates 
and extinguiſhes the light that falls upon it ; but that white 
refles it. This, adds the hiſtorian of philoſophy, is the 
firſt diſtinct account I have met with of this ſenſible hypothe- 
is, Hiſt, of Viſion, p. 127 and 143, Kc. 

Sir Iſaac Newton, in his Optics, ſhews, that for the pro- 
duftion of black colours, the corpuſcles muſt be leſs than thoſe 
which exhibit any other colours; becauſe, where the ſizes of 

component particles are greater, there is too much light 
refleCted to conſtitute this colour: but, if there be a little fes 
than is requiſite to reflect the white, and very faint blue of the 

order, they will reflect ſo little light, as to appear intenſe- 

ly black; and yet may, perhaps, reflect it variouſly to and fro 
vithin them ſo long, till it Happen to be ſtifled and loſt; by 
dich means they will appear black in all poſitions of the eye, 
vithout any tranſparency, And from hence it appears why 
and putreſaction, by dividing the particles of ſubſtances, 
rn them black: why ſmall quantities of black ſubſtances im- 
part their colours very freely, and intenſely, to other ſub- 
ces, to which they are applied; the minute particles of 


theſe, by reaſon of their very great number, eaſily overſpread- 


ing the groſs particles of others. Hence alſo appears, why 
plats, ground a, elaborately with ſand, on a copper plate, 
Ns. 35. Vor. I. 


— 
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till it be well poliſhed, makes the ſand, together with what by 
rubbing is worn off from the glaſs and copper, become'very 
black ; and why black ſubſtances do, ſooneſt of all others, be- 
come hot in the fun's light, and burn (which effe& may pro- 
c&d partly from the multitude of refractions in a little room, 
and partly from the caly commotion of ſuch very ſmall parti- 
cles): allo, why blacks ore * a little inclined towards a 
bluiſh colour z for, that they are ſo, may be ſeen by illuminat- 
ing white paper With light refleQting from black ſubſtauces, 
where the paper will uſually appear of a bluiſh White; and the 
reaſon is, that black borders on the obſcure blue of the firſt 


| order of colours j; and therefore reflets more rays of that colour, 


than of any other, 

BLADDER, in Anatomy, a thin expanded membranous 
body, found in ſeveral parts of an animal, ſerving as a tecep- 
tacle of ſome juice, or of ſome liquid excrement z trom whence 
it takes various denominations, as urine- bladder, gall blad- 
der, &c, See the Syſtem of Ax Arour, Patt Ilt. Sed. IX. 
and XII. 

BrAbpx, by way of eminence, is a large veſſel which 
ſerves as a receptacle of the urine of animals, after its ſecretion 
from the blood in the kidneys. This is ſometimes allo called, 
by way of diſtinction, the urinary-bladder, veſica urinaria. The 
bladder is ſituated in che pelvis of the abdomen ; in men imme» 
diately on the rectum ; in women on the vagina uteri. Though 
the urinary bladder be naturally fingle, yet there have been 
inſtances of nature's varying from herſelf in this particular, 
The bladder of the famous Caſaubon, upon diſſecting his body 
after his death, was ſound to be double; and in the Philoſo- 
phical Tranſactions, we have an account of a triple bladder 
found in the body of a gentleman. who had long been ill, and 
no one could gueſs the cauſe, The urinary bladders of brutes 
are differently contrived from the human bladder, and from 
each other, according to the ſtructure, economy, and manners 
of living of each creature, See the Syſtem of Cour ARATtVE 
ANATOMY, Sect. I. 

The diſeaſes to which the bladder is ſubject are ulcers, 
wounds, deſcents or ruptures, preternatural contents, particu- 
larly ſtones and gravel, ſchirrhus, palſies, inflammations of its 
neck, &c. To theſe diſeaſes may be added incontinence of 
urine, The operations performed on the bladder are chiefly 
ſection, and extraction of the ſtone; to which may be added 
injection, dilatation, the application of lichontriptic diuretics, 
&e, Phil. Tranſ. Ne. 236. p. 15, ſeq. where Hippocrates's 
aphoriſm, that the ſections of £ bladder are always mortal, is 
defended ; and-the beſt method of extracting the ſtone out of the 
bladder, eſpecially in women, is ſhewn to be by a gradual dila- 
tation of the urethra, See alſo Hiſt, Acad. Scienc. ann. 1730. 
p. 33, where the great impediments to the diſſolution of the 
ſtone in the bladder by lithontriptics, ace repreſented to be the 
medicines not continuing loag enough in the bladder, and its 
being altzred by the urine. Birds are uſually faid to be with- 

| 


out bladders, as being without urinez yet does not this hold 


| univerſally ; ſince in an oftrich diſſected by the French academy, 


a bladder was found ſituate at the extremity of the rectum, big 
enough to hold both fiſts, and in it eight ounces of urine. See 
the Syſtem of CompaRATIvE ANATOMY, Sect. II. Man 
have alſo denied a bladder of urine to fiſhes; but the more exac 
obſervers find this part in all, at leaſt the greater part of the 
filly kind. See the Syſtem of ComParRATIVE ANATOMY, 
Sect, III. Tortoiſes, Ariſtotls obſerves, have large bladders, 
and they need ſuch ; fince being covered with a thick ſhell, and 
having no pores or perſpirative veſſels whereby to carry off 
their moiſture, it is retained within them, and accumulated in 
the bladder of urine. In the lion, the bladder is (mall, as is the 
kidney ; for that creature rarely drinks. 

Brapptrs, when below a certain magnitude, are moro 
uſually denominated by the diminutive velicles, veficu/s. Of 
theſe we meet with many forts both in the animal aid vegetable 
world; ſome natural, as in the lungs, eſp-cially of frogs, and 
as ſome alſo imagine, in the muſcles; others morbid or preter- 
natural, as the hydatides, and thoſe obſervable in the itch. Na- 
turaliſts have allo diſcovered bladders in the thorax and abdo- 
men of birds, as well as others in the belly of filhes, called air- 
bladders and ſwims. Vegetable bladders are found every where, 
in the ſtructure of the bark, the fruit, pith, and parenchyma, or 
pulp; beſides thoſe morbid ones raiſed on the ſurtace of leaves 
by the puncture of inſects. . 

BLANC-MANGER, Fr. q. d. white Food, is a preparation 
of diſſolved iſinglaſs, milk, ſagar, cinnamon, &c. boiled into a. 
thick conſiſtence, and garniſhed for the table with blanched al- 
monds. It is cooling and ſtrengthening. | 
+ BLANCHING, among Gardeners, an operation whereby 
certain ſallads, roots, &c. are rendered whiter than they would 
otherwiſe be. It is thus: After pruning off the tops and roots of. 
the plants to be blanched, they plant them in trenches about ten, 
inches wide, and as mayy deep, more or leſs, as is judged neceſ- 
ſary 3 as they grow up, care is taken to cover them with earth, 
within four or five inches of their tops: this is repeated from 
time to time, for five or ſix weeks j in which time they will be fig 
for uſe, and of a whitiſh colour where covered by the earth. 
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BLANKET, in Commerce, a warm woolly fort of ſtuff, 
light and looſe woven; chiefly uſed in bedding. The manu- 
re of blankets is chiefly confined to Witney in Oxfordſhire, 
where it is advanced to that height, that no other place comes 
near it. Some attribute a great part of the excellency of the 
Witney blankets to the abſterſive nitrous water of the river 
Windruſh, wherewith they are ſcoured; others think they ra- 
ther owe it to a peculiar way of looſe ſpinning, which the peo- 
ple have thereabouts. Be this as it will, the place has in- 
roſſed almoſt the whole trade of the nation for this commodity ; 
ſomuch, that the wool fit for it centers here, from the farther- 
moſt parts of the kingdom. Plott, Hiſt. Oxf. chap. 9. 5 163. 
Blankets are made of felt wool, i. e. wool from off ſheepſkins 
which they divide into ſeveral forts. Of the head wool, an 
bay wool, they make blankets of twelve, eleven, and ten quar- 
ters broad ; of the ordinary and middle fort, blankets of eight 
and ſeven quarters broad z of the beſt tail wool, blankets of ſix 
quarters broad, commonly called cuts, ſerving for ſeamens 


hammocks, 
BLASPHEMY, blaſpbemia, or blaſphemium, denotes my 
the blaming or condemning of a perſon or thing. The wo 
Greek, Nj, from „ lads, Among the Greek 
to blaſpheme was to uſe words of evil omen, or that portend 
ſomething ill, which the ancients were careful to avoid, ſub- 
ſtituting in lieu of them other words of ſofter and gentler im- 
port, ſometimes the very reverſe of the proper ones. 

Blaſphemy is more peculiarly reſtrained to evil or reproach- 
ful words ſpoken of the ** According to Lind wood, blaſ- 
phemy is an injury offered to God, by denying that which is due 
and belonging to him z or attributing to him what is not agree- 
able to his nature, By the Moſaic law, blaſphemy was puniſh» 
ed with death. Levit. chap. xxiv. ver. 1 —16., Azalfo by the 
civil law, Novel. 77. In Spain, Naples, France, and Italy, the 
pains of death are not now inflicted, In the empire, either am- 
putation, or death, is made the puniſhment of this crime, 

By the canon law, blaſphemy was puniſhed only by a ſolemn 
penance; and by cuſtom, either by a pecuniary or corporal 
puniſhment. By the Engliſh laws, blaſphemies of God, as de- 
nying his being, or providence, and all contumelious reproaches 
of Jefus Chriſt, &c. are offences by the common law, and pu- 
niſhable by fine, impriſonment, and pillory. And, by the 
ſtatute law, he that denies one of the perſons in the "Trinity, or 
aſſerts there are more than one God, or denies Chriſtianity to be 
true; for the firſt offence, is rendered incapable of any office ; 
for the ſecond, adjudged incapable of ſuing, being executor or 

ardian, receiving any gift or legacy, and to berimpriſoned for 
three years. 9 — 10 W. III. c. 32. According to the law 
of Scotland, the puniſhment of blaſphemy is death. The firſt 
ſpecies thereof conſiſts in railing at, or curſing God, and here 
the ſingle a& conſtitutes the crime, The'ſecond confiſts in 
denying the exiſtence of the Supreme Being, or any of the per- 
ſons of the Trinity; and therein obſtinately perſevering to the 


laſt, For reiterated denial does not fully conſtitute the crime,” 


becauſe the ſtat, of Charles II. 1661, admits of repentance be- 
fore conviction, as a complete expiaticn: This ſtatute of 1661, 
is ratified by a' ſtatute of W. III. whereby the calling in queſ- 
tion the exiſtence of God, or any of the . of the Tri- 
nity, or the authority of Seripture, or the Divine Providence, 
is made penal. For the firſt offence, impriſonment, till ſatis- 
faction given by public repentance in ſack- cloth. For the ſecond, 
a fine of a year's valued rent of the real eſtate, and twentieth 
part of the perſonal eſtate, And the trial in both theſe caſes is 
competent to inferior judges. The trial of the third offence is 
death, to be tried only by the jpſtices. 

BLAST, in Agriculture and Gardening, is what is otherwiſe 
called a blight. See BILIoHT. Blaſts differ from mildews. 
The ſmut of corn is a ſpecies of blaſt. For a particular account, 
ſee the Syſtem of AGrIcuLTUuRE, Sect. III. : 

BLasTs, or blaſtings, are by ſome ſuppoſed owing to cold; 
by others, to the want of a due ſupply of ſap ; by others, to aſ- 
cending fumes of the earth; by others, to ſharp winds and froſts, 
immediately ſucceeding rains. Phil. Tranſ. Ne 44. - That 
ſpecies, called uredines, or fire blaſts, is ſuppoſed by Dr. Hales 
owing to the folar rays reflected from, or condenſed in, the 
clouds, of even collected by the denſe ſteams in hop-gardens, 
and other places. Ibid. Ne. 399 The effect of them is to 
wither, ſhrivel, ſcorch, turn black, und, as it were, burn vp 
the leaves, bloſſoms, and fruits of trees, ſhrubs, herbs, graſs, 
corn, even for whole tracts of ground, Phyſicians alſo ſpeak of 
« kind of blaſts affecting human bodies, and cauſing ery Upelas, 


ſies, &c. 5 
TTA. of CocxkoAch, a genus of inſects belonging 
to the order of 8 of ſuch as have four ſemleruſtscrous 
incumbent wings. For the characteriſtic deſcription and elaſ- 
ſication, ſee the Syſtem of EntomotLocy. Order 3. The 
moſt remarkable ſpecies is the orlentalls, which is of a duſky 

colour, has ſhort elytra, with an oblong furrow in them. 

his ſpeeles is frequent in America, They get into cheſts, 
kee. and de much hurt to eloaths z they infe —— beds in 
the night, bite like bugs, and leave a very unſavoury ſmell be- 
hind them, They avoid the light, and appear but in the 


- 


EN. 


night-time. The female teſembles a kind of caterpillar, 25 i 
has no wings; ſhe lays an egg of about one half the bulk of her 
belly. They eat bread, raw or dreſſed meat, linen, books ſilk 
worms and their bags, &c. Sir Hans Sloane fays, that the ao 
dians mix their aſhes with ſugar, and apply*them to ulcers in 
order to promote the ſuppuration. 6 5 
BLAZONING, or BrAxoxR x, in Heraldry, the d 
many the arms of noble families. The word originally ſigni. 
ed the blowing or winding of a horn; and was introduced into 
heraldry as a term denoting the deſcription of things borne in 
arms, with their proper ſignifications and intendments, from an 
ancient cuſtom the heralds, who were judges, had of windin an 
horn at _ and tournaments, when they explained an ts 
corded the achievements of knights, Sce the Syſtem of Hz. 
RALDRY throughout, and the Plates annexed, 
BLEA, in Vegetables, is that part of a tree, which lies in. 
mediately under the bark, and between that and the hard w 


and is the firſt progreſs of the alteration of the bark into 


by the natural growth and ſtrengthening of the fibres, While 
1 blea remains yet ſoft, and retains ſomething of the nature 
of bark, it may maintain a feeble vegetation 3 but when it 
is grown abſolutely hard and woody, it can contribute nothing 
to the grbwth of the tree. The vegetatif of the you 
branches of trees is the moſt lively and vigorous, and the on! 
one that goes as far as the flowery and fruit, becauſe theſ+ 
branches are little elſe but bark, For a full and charaQteriic 
deſcription of this branch of vegetation, ſee the Article . 
cRogcopric Ones. 

BLEACHING, the art of whitening linen-cloth, thread, 
&c, which is eonducted in the following manner by the bleachc;; 
of this country, 

"The new method of bleaching is founded upon that remark. 
able property which dephlogiſticated ſpirit of falt poſlu(ſes of 
deſtroying vegetable coloursz and various attempts have becy 
made to 2 it into practice, though in this country the 
difficulties or diſagvafitages attending it have prevented it (rum 
coming into general uſe, M. Scheele was the inventor of this 
ſubſtance z but M. Berthollet ſeems to have been the firſt who 
attempted to apply it to the practice of bleaching, In cove. 
quence of his obſervations, u treatiſe has appeared on the new 
method of bleaching, collected and tranſlated from his works 
by Mr, Kerr, ſurgeon in Edinburgh; of which the following is 
an abridgment. 

1. M. Berthollet having procured the dephlogiſticated ſpirit 
in as ſtrong and concentrated a ſtate as he could, immerſed into 
it thread and cloth; which, by that means, were conſiderably 
whitened. In a ſhort time the liquor ſeemed to loſe its 
ſtrength; upon which it was poured off, and more put in its place; 
and fo on until the ſubſtance immerſed became perfectly white, 
Thus, however, the proceſs was. not only very expenſive, but 
the ſtuff was conſiderably injured ; ſometimes even loſing its 


_ coheſion —_— ſo that there was a neceſſity for trying lome 


other meth 2. Uſing a diluted ſpirit, he ſucceeded perfetly 
in rendering the cloths completely White; but by keeping them 
for ſome time, or expoſing them for a little to the action of an 
alkaline lye, they became again brown or yellow. 3. On com. 
ſidering the proceſs of bleaching in the common methog, he 
found that the action of the ſun and air are ſubſervient to bleach- 
ing only as they prepared the colouring particles for beihy diſ- 
ſolved and ſeparated by alkaline lixivia, To inveſtigate this 
ſubject, he examined the nature of the dews, both ſuch as are 
precipitated from the atmoſphere and thoſe which tranſpire from 
vegetables. Both of theſe were found ſo ſtrongly impregnated 
with dephlogiſticated air, that they deſtroyed the colour of paper 
when faintly tinged with turnſole. Hence our author obſerves, 
that it is by no means improbable that the ancient prejudices 
concerning May dews might have ariſen from ſome obſervations 
analogous to this, more eſpecially as in that month the tranſpi- 
ration of plants is extremely copious. 4. By imitating with 
the dephlogiſticated marine cid and alkaline lye the common 
proceſs of bleaching, he ſucceeded in making a perfect and pci- 
manent white. For this purpoſe an alkaline lixivium was em- 

loyed alternately with the dephlogiſticated marine acid; the 
latter being no longer uſed in a concentrated ſtate, Thus he 
avoided both the inconvenience ariſing from the ſuffocating ſmell 
of the liquid, and that of its deſtroying the texture of the ſtu 
immerſed in it. 5. The cloth is prepared for bleaching in this 
manner by ſteeping it 24 hours in water, to extract the drel- 
ſing it receives from the weaver: a little old lye, which has 
already loſt the greateſt part of its ſtrength in other pon 
may be uſed with advantage. It is next to be expoſed once of 
twice to the action of ſome good Freſh alkaline lye t in order to 
ſeparate, by means of this cheaper liquid, all the colouring wat. 
ter which it can extract, and thereby ſave the dephlogiſticated 
geld. 6. The (tuff muſt now be carefully waſhed with water, 
to ſeparate any remains of the lye which might adhere to it, a9 
weaken the action of the liquor, It is then to be dijpoſed of 
in wooden troughs, fo that the W geld may pate 
freely through every part of itz to allow which, it muſt le 
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; iron, as that would eaſily be corroded, and ſtain the 
_ "4 The firſt immerſion in the dephlogiſticated acid is to 
"ontinue-three hours after which the cloth is to be removed, and 
the liquor wrung out of it. It muſt then be waſhed a ſecond 
time with alkaline lye z which being alſo waſhed out, it is to 
de again immerſed in dephlogiſticated acid. 8. The ſecond im- 
merſion in the acid is to continue only about half an hour ; after 
which it is to be taken out and wrung as before. The ſame 
liquor may ſerve for ſeveral immerſions z only when it appears 
to be much exhauſted, it is to be reſtored by an addition of freſh 
liquor. 9+ After the cloth ſeems to be ſufficiently whitened, 
excepting only ſome few black threads and the ſelvages, it is to 
he flled with black ſoap, and ſtrongly rubbed for ſome time 
aſter which it is to be again waſhed in alkaline lye, and receive 
another immerſion in the acid liquor. 10. It has not yet been 
determined what number of immerſions in the acid are neceſlary 
to whiten linen cloth, though our author 9 from ſix to 
echt to be ſufficient for the purpoſe. 11, To prepare the de- 

hlogiſticated acid, M. Berthollet recommends fix ounces of 

ack manganeſe finely powdered, 16 ounces of ſea-ſalt likewiſe 
in powder, and 12 ounces of concentrated vitriolic acid diluted 
with eight ounces of water 22 the quantity of this laſt 
muſt be variable according to the ſtrength of the acid and the 
dryneſs of the ſalt, If the manganeſe is impure, its quantity 
is to be augmented in proportion to the ſuppoſed impurity z and 
it is known whether a ſufficient quantity has been employed, 
by a portion remaining behind and retaining its black colour, 
When the materials are prepared, the manganeſe and common 
falt, both reduced to fine powder, muſt be mixed accurately to- 

ther, and put into the diſtilling veſſel placed in a ſand-bath ; 
the vitriolic acid diluted with water and allowed to cool is then 
to be poured upon them, and the junctures exactly luted. The 
receiver may be of wood covered in the inſide with wax, and 
of a very large ſize ] for the gas is abſorbed in proportion to 
the ſurface of the water it acts upon. Our author delcribes an 

paratus rather complicated, and which our limits will not 
> a us to deſcribe in this place, eſpecially as the preparation 
of this liquid is not as yet ſo generally practiſed that it can be 
determined how far one apparatus is preferable to another, The 
requilites are, that the receiver ſhould not only be capacious but 
broad, in order that the gas, Which is very volatile, may meet 
with a large ſurface of water to abſorb as much of it as poſſible, 
lt is very improbable, however, that all the gas can be abſorb. 
ed by a ſingle receiver let us make it as large as we will ; for 
which reaſon it will be proper to have ſeveral of them connect- 
ed with each other by glaſs tubes, ſo that what eſcapes from 
one may be abſorbed by another. Thus we are ſure of having 
the water fully impregnated with the gas; though we cannot 
by any means concentrate this liquid like the mineral acids. 

y means of condenſing engines, indeed, a greater quantity of 
it might be forced into the water than it can naturally contain; 
but this could anſwer no uſeful purpoſe ; for the moment that 
i bottle containing ſuch liquor was opened, the ſuperfluous gas 
would fly off with violence and danger to the perſon who open- 
ed it. The bottles themſelves would alſo be liable to burſt on 
every (light alteration of temperature in the atmoſphere. It is 
proper, therefore, not to attempt the preparation of the liquor 
in any great degree of ſtrength j though this is indeed attended 
with a very conſiderable . inconvenienee, viz. the difficulty of 
tranſporting it from the place where it is prepared to the bleach- 
held, vn account of the great bulk and weight of it. M. Ber- 
thollet propoſes to have it made at the place where the cloth is 
to be bleached; and ſo near, that the dephlogiſticated ſpirit of 
ſalt might be conveyed by ſpouts to the troughs which contain 
the cloth; This, however, muſt in many caſes, be impractica- 
dle, unleſs we ſuppoſe the generality of bleachers to be poſſeſſed 
of a kill in managing chemical operations which at preſent they 
have not, When great quantities of liquor are to be brought 
from diſtant places, however, it muſt undoubtedly be a great 
diſcouragement, eſpecially if the beſt methods have not been 
uled in the preparation, ſo that the liquor could not be afforded 
a a very low price. a 

It would add much to the importance of this new method if 
a comparative eſtimate of the expences of it and of the old one 
vere fairly laid before the public, and the preference in this re- 
ſpect appeared juſtly due to the former. This has not yet been 

ez nor even the firſt and moſt eſſential ſtep towards it taken, 
"ie, the determining how much ſtuff a certain quantity of de- 
phlogiſticated ſpirit of ſalt will whiten. From ſuch experiments 
s ve have made on the ſubject, it is probable that the, acid 
drawn from one pound of ſalt will whiten four of linen cloth, 
without any addition.—T his may ſeem a ſmall expence z but if 
ve conſider the vitriolic acid +6 be made uſe of, and that the 
reſiduvth is _vſeleſs, It would ſoon be found very conſiderable- 
Glauber's falt may lud ed be prepared from the reſiduuin of the 
Uſtillation ; but fo much of that article is prepared otherwiſe, 
tat at preſ*nt the making of it le no 6bjeRt, N. Berthollet 
wentſons the (eparation of the mineral alkali From the reſiduum 4 
K . he has received ſome inſtructions on this head from 
. Marveau and ethers, but conceals them on account of thelr 
Wing eommunicated as feerets, Under the artlele CHY MINT Y, 
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we have taken notice that ſome celebrated chymiſts aſſert that 
the calces of lead, or lead itſelf, will decompoſe ſea-ſalt, and 
thus afford an eaſy method of procuring the mineral alkali. On 
this principle indeed attempts have been made to procure it, 
but hitherto without ſucceſs ; and from ſuch experiments as we 
have made it ſeems to be totally impraRicable. The method 
of decompoſing Glauber's alt and other vitriolic ſalts by means 
of charcoal, deſcribed under the article CMYMISTR V, is the 
only one that ſeems to promiſe ſucceſs. The difficulty here 
is, that the ſalt is converted into an hepar ſulphuris, which 
cannot be decompounded but by means of an acid. A method 
of applying ſorrel for this purpoſe has lately been tried with 
great probability of ſucceſs. The particulars hitherto diſcover- 
ed concerning this method are, 1. Sea-ſalt yields one half its 
weight of pure alkali. 2. From 20 to 25 pounds of freſh ſorrel 
leaves are to be uſed for every pound of ſea-ſalt. 3. The plant 
is eaſily cultivated, yields three crops annually if properly ma- 
naged, and is ſuperior in acidity in its cultivated ſtate to the 
wild lorrel, The above calculation was made with wild 
ſorrel. 4. An acre of ground will produce as much forrel 
as is ſufficient for making from a ton to a ton and a half of 
alkali, It will not thrive except in moiſt ground. From theſe 
particulars it is probable, that, Dy combining the proceſs of 
making de hlogilficated ſpirit of ſalt with that of preparing the 
mineral alkali, bleaching might be performed at an eaſier and 
cheaper rate thun has yet been done tho' even here there is ſome 
doubt, that without an encouragement from government, by 
taking off the duties from ſalt and ſulphur uſed in the different 
operations, a project of this kind might miſcarry, to the great 
detriment of the individual who ſhould attempt it. The reaſon 
of ſuch difficulty in the new method of bleaching is, that little 
or none of the alkali commonly uſed can be ſaved. The air 
alſo and light of the ſun, which in the common way is had for 
nothing, muſt in the new way be bought at a certain price, 
The only advantage therefore is, that in the new method, a 
conſiderable portion of time is ſaved. Hence it is impoſſible to 
make an exact comparative calculation of the expence of both 
methods, without eſtimating how much labour is ſaved in the 
new way. If the price of the labour ſaved exceeds that of the 
dephlogiſticated (pirit of ſalt, there is no doubt that the uſe of 
it will be attended with protit, but not otherwiſe, It is aſſert. 
ed, by M. Berthollet, that in the new way of bleaching, the 
texture of the cloth is leſs hurt than in the old one: this too 
muſt be reckoned an advantage though by the bleachers, and 
indeed by the public in general, it will probably be overlooked, 
unleſs they are induced by the cheapneſs to prefer the new to the 
old method. 

With regard to the various methods of bleaching with lime, 
we cannot hel — that from the different experiments 
we have occaſionally made on the ſubject, this ſubſtance ſtems 
to poſſeſs no power whatever of whitening cloth ;,on the con- 
trary, in all caſes where we either tried it ourſelves, or ſaw it 
tried by others, it manifeſtly prevented the effect of the ſun and 
air in a remarkable degree. When alkali is mixed with it, we 
are not to aſcribe the effect to the lime, but to the alkali; for by 
the attraction of fixed air from the ſalt the lime is converted into 
chalk, and becomes wholly inert, while the alkali has its activity 
augmented by being rendered cauſtic. Lime-water is totally 
inſignificant, unleſs we put the cloth with it into a cloſe veſlel ; 
for — when expoſed to the atmoſphere inſtantly loſes its 
activity, the lime being converted into a mild calcareous earth, 
and falling in that ſtate to the bottom. The reaſon of its de- 
ſtroying the cloth is ſuppoſed to be its retaining a _ of 
moiſture among the threads, ſo that it never allows the cloth 
to dry thoroughly : to prevent which, it has been recommended 
to put the limed cloth through a weak ſolution of ſalt, which 
would no doubt anſwer the purpoſe of diſſolving the calcaceous 
earth ; but when we conſider that the lime is a ſubſtance, if not 
pernicious, at leaſt totally uſeleſs, it ought . to be diſ- 
couraged as much as poſſible in the practice of bleaching. 

We have been favoured with the following new mode of 
bleaching of muſlins, and fine cottons, &c. as practiſed by the 
whitſters in Lancaſhire, which we here preſent to our readers, 
in conformity to our plan of attending to every new improve- 
ment in the liberal and mechanical arts, 

After taking the muſlins, &c. from the looms, they are well 
mill-waſhed, to clear them of the ſoap, ſize, and dirt, then bucked 
in the common way afterwards waſhed and put into the ſowring 
ciſtern, filled with water, acidulated with oil of vitriol, in ye 
proportion of two ounces to a gallon, When the cloth is fun 
dry, it is put into a leaden ciſtern that contains ehymleal bleach= 
ing liquor, which has the ſingular property of imbibing all the 
oil particles left in the cloth, In a few hours it becomes per- 
fetly white, but muſt be ſouſed and well waſhed, and, when 
dry, R is finiſhed. The old mode of bleaching or whitening 
requires two weeks in performance, but It is effected in as many 
days by the new z conſequently the guods may be brought ſooner 
to market, which is one Important advantage and It may be 
obſerved, as another, no leſs kmportanty that they will net be ſo 
liable to damage either from the weather, cattle, or vermin. 

Explanation of the machine conſtructed for the ——_—_— 
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vf the chymical liquor uſed in the new mode of bleaching, as 
\xepraſented in Plate I. of miſcellaneous ſubjeAts, fig. 26, and 27. 
Ain fig. 26, is a tubulated glaſs matraſs which will hold 
Fix gallons. B, a glats tube, cr at both ends. C, a leaden 
ciſtern, which will hold one gallon. At D, there ſhould be a 
pipe to fix a receiver into the ciftern ; but, through the neglect 
.of the engraver, it was omitted in the engraving. E, a cucur- 


-bite, or common earthen bottle, containing about three gallons. 


Fig. 27, repreſents a plank of boards to fix the matraſs on, with 
the neck downward. 

The whitfters method of preparing their chymical liquor for 
bleaching, is as follows: They take a. cucurbite, or common 
earthen bottle, E, place it on a ſand bank, fill about one-third 
part of it with manganeſe and marine acid, in equal quantities, 
op the hole in the cucurbite with a cork, having a hole firſt 
bored through it to receive one end of a ſmall glaſs tube, and the 
other end to the tube of a matraſs, A, which being firſt filled 


With a cold lixivium, or lye of aſhes and water, with its neck 


bung downwards, into a ſmall ciſtern, C, filled with the ſame 
lixivium ; immediately ſmall bubbles of air will ariſe from the 
cucurbite along the tube, B, and up the tube of the matraſs, A, 
to the top : conſequently, it will drive the liquor downwards 
into a recciver fixed to the pipe, D, of the ſmall ciſtern below. 
As often as the matraſs, A, is emptied, it muſt be ſupplied with 
another ready filled. When the ebullition begins to abate, they 
apply a final] fire, till darkiſh fumes begin to ariſe along the 
tube; then it is neceſſary to ſtop it by plucking the tube out of 
the matraſs, or the liquor will be ſpoiled. 
„BEA NO of filk. While it is yet raw, it is put into a thin 
linen bag, and thrown into a veſſel of boiling river water, where- 
in ſoap been diflolved, then boiled two or three hours, and 
the bag being turned ſeveral times, it is taken out, beaten and 
waſhed in cold water, ſlightly wrung out, and thrown into a 
veſlel of cold water, mixed with ſoap and a little indigo: the 
indigo gives it the blueiſh caſt always obſerved in white ſilks. 
Aſter taking it out of the ſecond veſſel, it is wrung out, and all 
the water and ſoap expreſſed, ſhook out to untwiſt and ſeparate 
the thread, and hung up in the air, in a kind of ſtove made on 
purpoſe, wherein is burned ſulphur : the vapour whereof gives 
the laſt degree of whiteneſs to the ſilk, X 
BLEACHING or ſcouring of wovllen fluff. There are three 

ways of whitening woollens the firſt with water and ſoap the 
ſecond with vapour of ſulphur ; the third with chalk, indigo, 
and vapour of ſulphur, For the firſt, the ſtuffs being taken from 
the fulling-mill, are put into ſoaped water a little warm, and 
worked atreſh by force of arms over a bench, which finiſhes the 
whitening the fulling-mill had begun; and laſtly, waſhed out 
in clear water and dried this is called the natural way of bleach- 
ing. In the ſecond method, they begin with waſhing the ſtuff 
in river water; it is then laid to dry on poles, and, when half 
dry, ſpread out in a kind of ſtove well cloſed, wherein is burnt 
lch: the vapour whereof diffuſing itſelf, ſticks by little and 
little over all the tuff, and gives it a fine whitening : this is 
commonly called bleaching by the lower, In the third method, 
aftcr the ſtuffs have been waſhed, they are thrown into cold 
water, impregnated with chalk and indigo; after they have been 
well agitated here, they are waſhed afreſh in clear water, half 
dried on poles, and ſpread in a ſtove to receive the vapour of 
the ſulphur : which finiſhes the operation. This is not eſteem- 
ed the beſt method of bleaching, though agreeable enough to 
the ſight. It may be here obſerved, that when a ſtuff has once 
received the ſteam of ſulphur, it will ſcarce receive any beau- 
tiful dye but black or blue. 
_ BLEEDING, PaLEBoToOMY, an operation in Surgery; be- 
ing the opening of a vein with a lancet, for the evacuation of 
corrupt, or redundant blood. Some phyſicians extol bleeding as 
the ſureſt, and moſt efficacious ſpecies of evacuants. Yet it was 
very rare among the ancients, however frequent among the 
moderns. Bleeding is a ſpecies of evacuation of the utmoſt im- 
portance in medicine; an idea of its effects, with the reaſon of 
its uſe, may be conceived from what follows. It is evident that 
the blood thrown out of the heart, while it ſtrikes upon the an- 
tecedent blood, and drives it forwards, transfers to it part of its 


own motion, and it is therefore ſo much retarded in its own. 


motion. Hence, if blood be drawn out of the baſilic vein of the 
right arm; the ſucceeding blood, or that carried by the axillary 

artery, or right ſubclavian, will be leſs hindered in its motion 
than it was before that vein was —_— for part of the blood 
being taken away by the opening of that vein, there remains be- 
hind a leſſer quantity in the axillary vein, or leſs is contained 
between the farther extremity of the axillary artery and the 
heart, than was before: therefore the blood being let out of the 
vein, the remainder in the artery will be leſs impeded in its mo- 
tion than before, Hence the blood of that artery, which com- 
municates with the vein that is opened, will flow with a greater 
velocity after the aperture is made than before. Conſequently, 
while the blood is lowing out of the vein in the arm, that thrown 
out of the heart into the aorta, will find leſs reſiſtance in the 
aſcending trunk than in the deſcending ;z and will therefore flow 
faſter in the aſcending than in the deſcending trunk: and thence 
too it will find lefs reſiſtance in the right ſupclavian artery than 


* 


but moſt make it obliquely z and if the patient is to be blood 


B LE 


in the left, Laſtly, it hence appears, that the, blood bei, 
out of a vein in the tight arm, the remaining blood in the 5 
axillary artery runs with a greater velocity into the artet 
that arm that is contiguous to it, than through the thoraci. ' 
tery, or the right ſcapulary, which is likewiſe contiguous to By 
becauſe, when the blood is not ſuppoſed to be drawn out a 
= vein correſponding to the thoracic artery, or into which a 
diſcharges itſelf, there, is proportionably a greater impedime,, 
to the motion of the blood in the thoracic artery than in that 2 
the arm. But becauſe the velocity of the blood in the ſubc12y; 
artery, or the right axillary, is greater than in the left; the 4 
locity in the. right thoracic will alſo be greater than in the les 
thoracic artery. Hence it is manifeſt, that the blood being | 
out of a vein in the right arm; the greateſt velocity of the T 
maining blood will be in the artery of that arm, becauſe it im. 
mediately empties its blood into the vein that is opened]; and th» 
next greateſt velocity will be in the thoracic artery, or ſcapylary 
of the ſame ſide, going out from the axillary artery. But the 
velocity of the blood will be far leſs in the brachial, axillary, and 
thoracic artery on the left and oppoſite fide ; and leaſt of all in 
the arteries ariſing from the deſcending trunk of the aorta, 

On this view it may eaſily be gathered what is to be done in 
the ſeveral circumſtances of blood. letting: for inſtance, if we 
would prevent the increaſe of any humour from the blood ſtas. 
nating in the left leg, or bring it about, that as little blood 3 
poſſible ſhould flow to that leg in any given ſpace of time; 66 
blood is to be taken from the arm or leg of the right ſide: he. 
cauſe this is truly making what is called a revulſion, Again, if 
the blood be drawn away on the ſame fide, and from ſome ws 
that receives the blood from a branch of that trunk which tran. 
mits it to the ſwelled part; it will occafion a great derivation 
of blood to that limb for a few moments: and this is all that 
can make any difference between the different parts from which 
the blood is drawn. As to what relates to the whole habit; 
in all lentors and viſcidities, if there be a due firength any 
elaſticity remaining in the folids, phlebotomy will make the 
remaining blood circulate the fafter, and become thinner ard 
warmer ; but in a plethora, from a debauch, or too large quan. 
tities of ſpirituous nouriſhment, or from a diminution of per- 
ſpiration, where the blood yet retains its natural fluxility, phle. 
botomy will make the remaining maſs circulate flower, and 
become cooler, In the former cale, a diminution of the refift. 
ance in the blood-veſſels will increaſe the contractile powers of 
thoſe veſſels, and make them beat faſter, and circulate their con- 
tents with greater velocity z but in the latter caſe a diminution 
of the quantity of ſpirituous blood will leſſen the quantity of 

irit ſecreted in the brain, the conſequence of which will be, 
that the heart and arteries will not contract fo often and { 
ſtrongly as before, and therefore the blood will move ſlower, 
and become cooler. And on theſe things depends the whole 
doctrine of blood-letting, 

Bleeding, according to Dr. Pringle, is the moſt indiſpen- 
ſible of all remedies in inflammatory diſeaſes ; to the delaying 
of which too long, or not repeating it, are chiefly owing the 
bad conſequences of colds, as dangerous fevers, rheumatiſms, 
and conſumptions. He obſerves farther, that, in general, 
young practitioners are apt to be too ſparing in letting bloos, 

y which means many lives are loſt : for a ſurgeon may be al- 
ſured a ſoldier will never complain of a cough, or pains with 
inflammatory ſymptoms, wherein bleeding is not ncceſlary ; and 
from the fizineſs of the blood, and continuance of the complaints, 
he is to judge of the neceſſity of repeating it, which, in caſe of 
a ſtitch, or difficult breathing, is never to be delayed, In in- 
flammatory caſes, from twelve to fiſteen ounces may be taken 
for the firſt bleeding, and ſomewhat leſs for all the reſt; and 
when it is neceſſary to exceed this quantity, it may be proper to 
follow Celſus's rule, in minding the colour of the blood whilit 
it flows, and when it is of a blackiſh caſt, which is always the 


. caſe in difficult breathing and great inflammations, to let it run 


till it becomes more florid, In all cafes, where plentiful bleed- 
ing is indicated, it is beſt to do it in bed, to prevent fainting; 
and we may obſerve, that a perſon will bear the loſs of a much 
greater quantity of blood if the ſtream is ſmall, than by a large 
orifice, which ſome have thought neceflary for making a more 
ſpeedy revulſion. ; 
Bleeding is highly neceſſary in the phrenitis, ophthalmia, 
quinſey, rheumatiſm, cough, hectie fits, and, in general, in all 
inflammatory caſes, See Pringle's Obſervations on the Di 
eaſes of the Army, paſſim. It is to be obſerved, however, 
that, in malignant and putrid diſorders, bleeding frequently 
renders them more malignant; it is therefore to be omitted, ot 
at leaft not repeated, unleſs there appear evident marks of it- 
flammation. Por a further account of the reſpectiye maladics 
alluded to, with the advantages reſulting from the operation, 
as they occur under the ſeveral Genera, ſee the Syſtem of 
Mupicine. | | 
As to the method of the operation, the punQure ſhould nei 
ther be too ſmall nor too large. Different ſurgeons open the 
vein in three different directions; ſome make the orifice in 3 
ſtraight line with the courſe of the vein ;; others tranſverſely; 
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in the left arm, the ſur ſhould be able to uſe his left hand, 
inſtead of his right. If the blood ſtops after a ſhort time, looſen 
the bandage a little, to give — more blood's deſcending by 
the artery, and it will b eed freſhly again; and if the orifice be 
obſtructed by too great a tenſion of the ſkin, or an intruſion of 
the membrana adipoſa, the piece of fat ſhould be returned by 
of the finger, or a bit of fponge, and the ſkin relaxed 
—— the arm; and, laſtly, if the orifice be obſtructed by 
thick grumous blood, that impediment may be removed by 
wiping with a ſponge, dipped in warm water, 
hen a ſufficient quantity of blood is — the ligature 
muſt be immediately taken off, and the ſkin about the orifice 
gently ſtroaked or preſſed together by the two fore-fingers of 
the left hand; by which means, the lips of the divided vein are 
cloſed ; then the ſmaller of the two compreſſes is to be applied, 
firſt letting what little blood there may be between the orifice 
and the vein be diſcharged z the larger compreſs ſhould then be 
laid on the ſmaller, preſſed lightly down with the thumb; 
then wiping the blood from the arm, the bandage is to be ap- 
plied. — wet the compreſſes in vinegar, water, or ſpirit of 
wine; but it is not neceſſary, and they tit eaſieſt when applied 


% bleeding it ſometimes happens that an artery is opened 
either inſtead of, or together with, the vein : an accident of this 
kind is attended with the utmoſt danger. An _ is known 
to be wounded when the blood ſpins out very forcibly from the 
orifice, and that by ſtarts or leaps, not in an even ſtream, and 
extends itſelf in a greater arch from the orifice to the baſon. 
The colour of the Flood from an artery is alſo much more florid 
than from a vein z to which, add, that on preſſing the finger on 
the veſſel below the orifice, the blood ſtarts out more violently 
than before z and ſtops, or at leaſt abates, on preſſing above the 
orifice z quite the contrary of what happens on the opening of 
a vein. 

In an accident of this kind, the ſurgeon ſhould have preſence 
of mind not to betray the caſe, by his fears, to the patient, or 
attendants: he ſhould obſerve whether the blood flows' freely 
from the orifice, or whether it inſinuates itſelf in any conſider- 
able quantity between the lnteguments. If the firſt is the caſe, 
he muſt take a ug quantity of blood away, even till the pa- 
tient faints, perſuading the attendants that the heat of the blood 
requires itz and while the patient is in his fainting fits, as the 
flux then ceaſes, he may commodiouſly dreſs and bind up the 
wound; and by this precaution hinder a freſh haemorrhage, or 
an aneuriſm. The ſurgeon muſt place ſome ſmall piece of money 
detween the folds of the firſt compreſs j and on this place two, 
three, or more compreſſes, each larger than the other: and then, 
bending the cubitus, apply two bandages in this manner, as after 
bleeding in the vein, only alittle tighter ; and lay a thick, long, 
and narrow compreſs over the artery, from the cũbitus to the ax- 
illa: and the patient muſt be warned to wear his arm in a ling, 
pinned to his cloaths, for a fortnight, and refrain from all uſe of it, 

If the blood from the wounded artery is found to inſinuate it- 
ſelf between the integuments, the orifice muſt be immediately 
compreſſed, and tied up as before directed; and the arm often 
inſpected, to ſee whether a blecding within the integuments 
does not yet continue. The patient muſt be frequently bled in 
the other arm, and, if a large quantity of blood ſhould be lodged 
from the wounded artery under the integuments, it will be ne- 

to open the integuments to diſcharge it. 

It is too common an accident to find a nerve or tendon punc- 
tured in bleeding; and this is generally known to be the caſe 
by the 7 making a ſevere outcry at the time; and eſpe- 
cally if he complains afterwards of acute pains, and the limb 
begins to (well and be inflamed, convulſed, ſtiff, and extended as 
in the cramp : which ſymptoms, if not timely relieved, threaten 
convulſions of the whole body, a gangrene of the part, and even 
death in a ſhort time. The beſt method to be taken in theſe 
accidents is, to firſt bathe the part with a mixture of oil of 
turpentine and ſpirit of wine, and then inveſt the whole arm 
with the diachalcitis plaſter, melted down in oil of vinegar and 
roles, my on by the expulſive bandage ; which, begin- 
ning upon the hand, aſcends gradually by ſpiral turns to the top 


of the ſhoulder; by which means the impulſe of the blood on 


the part is not only much abated, but alſo the pain and inflam- 
mation much diminiſhed: and, laſtly, the following cataplaſm 
would be applied to the arm, to complete the cure: take of 
flour of barley and of bitter vetch, of each two ounces ; chamo- 
mile flowers and melilot flowers, of each two handfuls ; freſh 
butter, an ounce and half: boil theſe into a cataplaſm with ſoap 
ſuds, and apply them to the arm till the pain and other bad 
Jymptoms are removed. 


BLESENSIS bolus, bole of Bleis, in the Materia Medica, a 


ety valuable — earth dug about Saumur, Blois, and 


jurgoyne in France, and ſeeming tb poſſeſs all the virtues of 
ihe Armenian bole of Galen, which it alſo much reſembles in 
external appearance, It is a very valuable medicine in fluxes 
ad many other caſes, and might be had in any quantities, at a 
'mall price; but the common red French bole, or a counter- 
"n of it, or the ſubſtance called bole. armenic, is generally fold 
or it, , 


Ne 45, Vol. I. 
% Bix pA ir AH to obſerve, that this Sheet Ig M 21 it to be placed 


ile Work, to enlarge on the Articles Bix ru, Bistkor, BLEzbinc, BI icur, ond BLIND. 


| 


BLIGHT, a diſeaſe incident to plants, and affecting them 
variouſly ; the whole plant ſometimes perifhing by it, and ſome- 
times only the leaves and bloſſoms, which will be ſcorched and 
ſhrivelled up, the reſt remaining green and flouriſhing. This 
diſorder ſeldom happens but upon the blowing of ſharp eaſterly 
winds, which are moſt frequent with us about March; whence 
that month proves, of all others, the moſt fatal to plants: From 
this circumſtance, ſome imagine the colds that then reign, being 
exaſperated by the eaſtern winds, effect blights ; but Mr. Brad- 
ley furniſhes a more plauſible account: for on this principle it 
were hard to ſay why one plant, or one part of a plant, ſhould be 
blighted more than another. He obſerves then, that caterpillars 
and other inſets generally attend thoſe winds; and that they 
infect ſome kinds of trees more than others, and even ſome par- 
ticular branch more than others; and thence infers, either that 
the eggs of thoſe inſects, or the inſects themſelves, are brought 
to us by the eaſterly winds ; or that the temperature of the air, 
when the eaſtern winds blow, is neceſlary to hatch thoſe crea- 
tures, ſuppoſing the eggs to have been already laid on the in- 
fected parts. | Foo each of theſe cauſes ſeems to have its effect: 
thoſe blights attended with large worms, or caterpillars, ſeem 
hatched by the eaſtern winds ; and thoſe others, which only pro- 
duce the ſmall inſects, that occaſion the curling of the leaves of 


trees, may proceed from ſwarms of them, either ready hatched, . 


or in the egg, brought with the wind. The coldneſs of thoſe 
winds he ſhews to be no objection againſt their being fi:ted to 
hatch inſects; different inſects requiring vaſtly different degrees 
of heat. To this he adds, that every infect has its proper plant, 
or tribe of plants, which it naturally requires for its nouriſh- 
ment, and will feed on no other; and in which, therefore, it la 
its Ae: it is no wonder then, that one kind of tree ſhould = 
infected, and all the reſt eſcape. That wind, v. gr. which brings 
or hatches the caterpillars on the apple-tree, will not infect the 
pear, plum, or cherry; becauſe, were the ſhoals of inſets na- 
tural to the apple to light on thoſe other trees mentioned, they 
would either want their proper matrix to hatch in; or, were 
they ready hatched, would periſh for want of — r food, So 
that it is morally impoſſible all kinds of plants ſhould be blighted 
at the ſame time, unleſs the eggs of every kind of inſect natural 
to each tree could be brought at one time with the wind; or, 
that an eaſterly wind could contain in it, at once, as many dif- 
ferent degrees of cold, or heat, as would be required to hatch 
and maintain each different claſs of inſets, Nor is it any ob- 
jection, that in blights there are not frequently any animals im- 
mediately perceivable. By the microſcope, wediſcoveranimalcules 
a million of times Jeſs than the ſmalleſt which come under ordi- 
nary notice; theſe, the gentleſt air may be conceived capable 
of blowing from place to place; ſo that it is no wonder if they 
be brought to us from the remoteſt pm eſpecially the 
north-eait part of Great Tartary, &c. where the cold is in- 
tenſe enough to give them life z and from whence there is not 
ſea enough, by the warmth and ſaltneſs of whoſe vapours they 
might be ſuffocated. Thoſe brought trom the north-eaſt parts 
of America are A by paſſing the vaſt Atlantic 
ocean, which may be the reaſon why the north-weſt wind is 
not ſo infectious, 

Dr. Hales aſeribes blights to the obſtruction of perſpiration 
in bloſſoms and leaves, occaſioned by a continued dry eaſterly 
wind, without ſhowers or dew; in conſequence of which the 
perſpirable matter becomes glutinous, and adheres to the ſur- 
faces of leaves, hereby affording a proper nutriment for inſects, 
which prey on the leaves and tender branches of fruit trees, 
when the Blight happens, though they are not the firſt cauſe of 
it, To prevent blights, the more intelligent among country- 
people, while the eaſterly winds blow, are accuſtomed to guard 
againſt them by burning. heaps of weeds, chaff, and other com- 
buſtibles, on the wind-ſide of their orchards, that the ſmoak 
may either poiſon the inſets or their eggs, as they pals along. 
It may be added, that theſe fires are often made with good 
ſuccels, to deſtroy the caterpillars, even after they are hatched, 
and have begun to devour the trees.—Another method of pre- 
ſerving trees from blights is, by ſprinkling tobacco-duſt, or 
pepper-duſt, or waſbing the leaves with water wherein tobacco- 


ſtalks have been infuled ; which, it is ſaid, is preſent death - 


to all inſets and animalcules. Another is by pulling off the 
leaves when withered, and cutting off the er branches, 
when they produce crooked and unnatural ſhoots. Dr. Hales 
recommends waſhing and ſprinkling the trees occaſionally with 
fair water: and if their ſhoots ſeem to be much infected, waſh- 
ing them with a woollen cloth, ſo that their perſpiration 2 
not be obſtructed. But there is another ſort of blight, again 
which it is more difficult to guard fryit-trees ; that is occationed 
by ſharp, pinching, froſty mornings, which often happen at a 
time when the trees are in flower, or while the fruit is very 
young, and occaſion the bloſſoms or fruit to drop off; and 
ſometimes the tender parts of the ſhoots and leaves are greatly 
injured thereby, The 2 method yet found out to prevent 
this miſchief is, by catefully covering the walls, either with 
mats or canvas, &c. which being faſtened ſa as not to be 
diſturbed with the wind, and ſuffered to remain on during tbe 
night, are to be taken off every day, if the weather permits, 
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Another ſort of blight, which ſometimes happens in April or 
May, and which is often _y deſtructive to orchards and open 
lantations, and againſt which we know of no remedy, is what 
1s called a fice-blaſt, which in « few hours hath not only de- 
ſtroyed the fruit and leaves, but many times parts of the trees, 
nod ſometimes whole ones have been killed by it. "This more 
frequently happens in cloſe plantations, where the ſtagnating 
vapours from the earth, and the plentiful perſpitatious from the 
trees, are pent in, for want of a free air to diſſipate and diſpel 
them than in thoſe planted at a greater diſtance, or ſurroun 
with hills or woods, | 
Corn is liable to blights, like other ſorts of grain. Blight 
of corn is called SwuT. For the methods of preventing and 
I this diſcaſe, *ſce the Syſtem of Aukicur run, 


BLIND, an epithet applied to a perſon or ſenſitive creature 
deprived of the uſe of his eyes j or, in other words, to one from 
— light, colours, and all the glorious variety of the viſible 


. - creation, are intercepted by ſome natural or accidental diſeaſe, 


buch is the literal acceptation of the term: but it is likewiſe 
uſed in & metaphorical ſenſe, to ſignify mental or intellectual 
darkneſs ; and frequently implies, at the ſame time, ſome moral 
or ſpiritual depravity in the ſoul thus blinded, which is either 
the efficient or continuing cauſe of this internal malady, Yet, 
even in metaphor, the epithet of blind is ſometimes applied to 
a kind of ignorance, which neither involves the ideas of real 
guilt, nor of voluntary error. 

It is, . however, our preſent intention to conſider the word 
not in its figurative, but in its natural and primary ſenſe. Nor 
do we mean in this place to regard it as a ſubject of medical ſpe- 
culation, or to explore its cauſes and enumerate its cures, Theſe 
are in the department of another ſcience. It is rather our de- 
ſign to conſider by what means this inexpreſſible misfortune 
may be compenſated or alleviated to thoſe who ſuſtain itz what 
advantages and conſolations they may derive from it; of what 
acquiſitions they may be ſuſceptible ; what are the proper means 
ol their improvement; or by what culture they may become uſe- 
ful to themſelves, and important members of ſociety. 

There is not, perhaps, any ſenſe or faculty of the corporeal 
frame, which affords ſo many reſources of utility and entertain- 
ment as the power of viſion 3. nor is there any loſs or privation 
which can be productive of diſadvantages or calamities ſo multi- 
farm, fo various, and fo bitter, as the want of ſight. By no 
avenue of corporeal perception is knowledge in her full extent, 

and in all her forms, fo acceſſible to the rational and inquiring 
ſau}, as by the glorious and delightful medium of light. For 
this not only reveals external things in all their beauties, in all 
their changes, and in all their varieties ; but gives body, form, 
and colour, to intellectual ideas, and abſtract. eſſences; fo that 
the whole material and intelligent creation lie in open proſpect, 
and the majeſtic frame of nature in its whole extent, is, if we 
may ſpeak ſo, perceived at a ſingle glance. To the blind, on 
the contrary, the viſible univerſe is totally annihilated; he is 
perfectly conſcious of no ſpace but that in which he ſtands, or to 
which his extremities can reach. Sound, indeed, gives him 
ſome ideas of diſtant objects; but thoſe ideas are extremely ob- 
ſcure and indiſtinct. The living and comprehenſive eye darts 
its inſtantaneous view over expanſive valleys, lofty mountains, 
protracted rivers, illimitable oceans. It meaſures, in an indi- 
viſible point of time, the mighty ſpace from earth to heaven, or 
from one ſtar to another. By the aſſiſtance of teleſcopes, its 
horizon is almoſt indefinitely extended, its objects prodigiouſl 
multiplied, and the ſphere of . its obſervation nobly enlarged. 
By. theſe means, the imagination, inured to vaſt impreſſions of 
diſtance, can not only recall them in their greateſt extent with 
as much rapidity as they were at firſt imbibed j but can multi- 
ply them, and add one to another, till all particular boundaries 
and diſtances be loſt in immenſity, Thus nature, by profuſely 
irradiating the face of things, and clothing objects in a robe of 
diverſified ſplendour, not only invites the underſtanding to ex- 
patiate on u theatre ſo extenſive, ſo diverſified, and ſo attractive; 
but entertains and inflames the imagination with every poſlible 
exhibition of the ſublime or beautiful. The blind not only may 
be, but really are, during a conſiderable period, apprehenlive of 
danger in every motion towards any place from whence their 
contracted powers of perception can give them no intelligence, 
All the various modes of delicate proportion, all the beautiful 
varieties of light and colours, whether exhibited in the works of 
nature or art, are to. them irretrievably loſt. Dependent for 
every thing, but mere ſubſiſtence, on the good offices of others ; 
obnoxious to injury from ever "_ which they are neither 
capacitated to perceive nor qualified to reſiſt ; they are, during 
the preſent ſtate. of being, rather to be conſidered as priſoners 
at large, than citizens of nature, The ſedentary life, to which 
by privation of fight they are deftined, relaxes their frame, 
and ſubjects them to all the diſagreeable ſenſations which ariſe 
rom de jection of ſpirits. Hence the moſt feeble exertions 
create laſſitude and uncaſineſs. Hence the native tone of the 
nervous ſyſtem, which alone is compatible with health and 
picaſure, deſtroyed by inactivity, exaſperates and embitters every 


I 


. \ 
diſagreeable impreſſion, Natural evils, however, are al, 
lupportablez they not only ariſe from blind and undeſignin 
cauſes, but are either mild in their attacks, or ſhort in their dura 
tion: it is the miſeries which are inflited by conſcious and 8 
fleQing agents alone, that can deſerve the name of evils, Ihe 
excruciate the ſoul with ineffable poignancy, as expreſſive of in 
ditterence or malignity in thoſe by whom ſuch bitter portions — 
eruelly adminiſtered. Ihe negligence or wantonnels, therefore 
with which the blind are too frequently treated, is an enormity 
which God alone has juſtice to feel or power to puniſh, 7 
Thoſe amongſt them who have had ſenſibility to feel, 40 

capacity to expreſs, the effects of their misfortunes, have de. 
ſcribed them in a manner capable of penetrating the moſt cally, 
| heart, The venerable father of epic poetry, who in the 

of Demodocus, the Phaatian bard, is ſaid to have deſcribed his 

own ſituation, proceeds thus : 
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Dear to the muſe, who gave his days to flow 
With mighty bleſſings mix'd with mighty wo, 
In clouds and darkneſs quench'd his viſual ray, 
Yet gave him power to raiſe the lofty lay, 
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Milton, in his addreſs to light, after a ſublime deſcription of 
his arduous and gloomy journey from the regions of primera 
darkneſs to this our viſible diurnal ſphere, thus continues to 
apoſtrophiſe the celeſtial beam: | 


Taught by the heav'nly muſe to venture down 
The dark deſcent, and up to reaſcend, 
Though hard and rate; thee I reviſit fafe, 
And feel thy ſov'reign vital lamp: But thou 
Reviſie' not theſe eyes, that roll in vain 
To find thy piercing ray, and find no dawn; © 
So thick a drop ſerene hath quench'd their orbs, 
Or dim ſuffuſion veil'd. Yet not the more 
Ceaſe I to wander, where the muſes haunt 
Clear ſpring, or ſhady grove, or ſunny hill, 
Smit with the love of facred ſong : but chief 
Thee, Sion, and the flow'ry brooks beneath, 
That waſh thy hallow'd feet, and warbling flow, 
Nightly I vive; nor ſometimes forget 
'Thoſe other two equall'd with we 1n fate, 
were I equall'd with them in renown, 
lind Thamyris, and blind Mzonides, 
And Tirehas and Phineas prophets old: 
Then feed on thoughts, that voluntary move 
Harmonious nambers; as the wakeful bird 
Sings darkling, and in ſhadieſt covert hid 
Tunes het nocturnal note. Thus with the year 
Seaſons return; hut not to me returns 
Day, or the ſweet approach of ev'n or morn, 
Or sight of vernal bloom, or ſummer's roſe, 
Or flocks, or herds, or human face divine; 
But cloud inſtead, and ever during dark, 
Surrounds me, from the cheerful ways of men 
Cut off, and for the book of knowledge fair 
Preſented with a univerſal blank, 
Of nature's works to me expung'd and ras'd, 
And wiſdom at one eritrance quite ſhut out. 
Pax, Losr, Book III. 


The ſame inimitable author, in his tragedy of Sampſon Ago- 
niſtes, and in the perſon of his hero, deplores the misfortune 
of blindneſs with a pathos and energy ſufficient to extort the 
deepeſt ſighs from the moſt unfecling hearts: 


—— But chief of all, 
O loſs of ſight, of thee I muſt complain! 
Blind among enemies, O worſe than chains, 
Dungeon, or-beggary, decrepid age. 
Light, the prime work of God, to me is extinct, 
And all her various objects of delight 
Annull'd, which might inipart my grief have eas'd, 
Inferior to the vileſt now become 
Of man or worm. The vileſt here excel me: 
They creep, yet ſee; I dark in light expos'd 
To daily fraud, contempt, abuſe, and wrong, 
Within doots, or without, till as a fool, 
In power of others, never in my own; ; 
Scarce half I ſeem to live, dead more than halt. 
O dark, dark, dark, amid the blaze of noon, 
Irrecoverably dark, total eclipſe, 
Without all __ of day ! 
O firſt created Beam, and thou great Word 
Let there be light, and light was over all; 
Why am I thus bereav'd thy prime decree ? 
The ſun to me is dark, 
And filent, as the moon 
en ſhe deſerts the night, 
Hd in her vacant interlunar cave. 
Since light ſo neceſſary is to life, 
And almoft life itſelf, if it be troe 
That light is in the ſoul, 
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She all in eve rt z why was the ſight 

To ſuch a tender bal) as th' eye confin'd ? 

80 obvious, and ſo eaſy to be quench'd ? 

And not, as feeling, throughout all — diffus'd, 
That ſhe might look at will throug N 
Then had I not been thus exil/'d from light, 

As in the land of darkneſs, yet in light 

To live a life half dead, aliving death: 

And buried ; but yet more miſerable | 

Myſelf the ſepule re, a moving grave; 

Bury'd, yet not exempt 

By privilege of death and burial 

From worſt of other evils, pains and wrongs, 
But made hereby obnoxiaus more 

a all the miſeries of life, 


7 
Offian, the Caledonian bard, who lived before the authen- 
ticated hiſtory of his nation, dates its origin, who in his old age 
rticipated the ſame calamity, has in more than one paſſage 
of his works deſcribed his ſituation in a manner ſo delicate, yet 
ſo pathetic, that it pierces the inmoſt receſſes and excites the 
neſt ſeelings of the heart, Of theſe paſlages, take the follow- 


ng: O thou that rolleſt above, round as the ſhield of my fa- 
thers! whence are thy beams, O ſun! whence thy everlaſting 
light? Thou comeſt forth in thy awful beauty, and the ſtars 
hide themſelves in the ſky; the moon, cold and pale, ſinks in 
the weſtern wave. , But thou * moveſt alone: Who can 
de a companion of thy courſe ? he oaks of the mountains fall; 
the mountains "themſelves decay with years ; the ocean ſhrinks 
and grows again z the moon herſclf is loſt in heaven: but thou 
art for ever the ſame ; rejoicing in the brightneſs of thy courſe, 
When the world is dark with tempeſt ; when thunder rolls 
and lightning glances through the heavens; thou lookeſt in thy 
beauty from the clouds, and laugheſt at the ſtorm, But to 
Oſſian thou lookeſt in vain ; for he beholds thy beams no more; 
whether thy yellow hair flows on the eaſtern clouds, or thou 
trembleſt at the gates of the weſt, But thou art, perhaps, like 
me, for a ſeaſon and thy years will have an end: thou ſhalt ſleep 
in thy clouds, careleſs of the voice of the 5 then, 
O ſun, in the ſtrength of thy youth! age is dark and unlovely ; 
it is like the glimmering light of the moon, when it ſhines 
through broken clouds, and the miſt is on the hills, the howlin 
blaſt of the north is on the plain, the traveller ſhrinks in the mid 
of his journey.” 

Thus dependent on every creature, and paſſive to every ac- 
cident, can the world, the uncharitable world, be ſurpriſed to 
obſerve moments when the blind are at variance with themſelves 
and every thing elſe around them? With the ſme inſtincts of 
ſe]f-preſervation, the ſame iraſcible paſſions which are common 
to the ſpecies, and (exaſperated by a ſenſe of debility either for 
retaliation or defence; can the blind be real objects of reſent- 
ment or contempt, even When they ſeem pceviſh or vindictive ? 
This, however, is not always their character. Their behaviour 
is often highly expreſſive, not only of reſignation, but even of 
cheerfulneſs; and though they are often coldly, and even inhu- 
manly, treated by men, yet are they rarely, it ever, ſorſaken of 
heaven, The common Parent of nature, whoſe benignity is per- 
manent as his exiſtence, and boundleſs as his empire, has neither 
left his afflicted creatures without conſolation nor reſource. Even 
from their loſs, however oppreſſive and irretrievable, they derive 
advantages z not indeed adequate to recompenſe, but ſufficient to 
alleviate their miſery. A blind man, when walking ſwiftly, or 
running, is kindly and effectually checked by nature from 
rudely encountering ſuch hard and extended objects as might hurt 
or bruiſe him, When he approaches bodies of this kind, he feels 
the atmoſphere more ſenſibly reſiſt his progreſs ; and in propor- 
tion as his motion is accelerated, or his diſtance from the object 
diminiſhed, the reſiſtance is increaſed, He diſtinguiſhes the ap- 
proach of his friend from far by the ſound of his ſteps, by his 
manner of breathing, and almoſt by every audible token which 
he can exhibit, Prepared for the dangers which he may en- 
counter from the ſurface of the ground upon which he walks, 
his ſtep is habitually firm and cautious. Hence he not only 
awoids thoſe falls which might be occaſioned by its leſs formida- 
dle inequalities, but from its general bias he collect ſome ideas 
bow far his ſafety is immediately concerned ; and though theſe 
conjectures may be ſometimes fallacious, yet they are generally 
lo true, as to preſerve him from ſuch accidents as are not in- 
curred by his own temerity, The rapid torrent and the deep 
caſcade not only warn him to keep a proper diſtance, but inform 
tim in what direction he moves, and are a kind of audible ſyno- 
lures to regulate his courſe, In places to which he has been 
».cuſtomed, he as it were recogniſes his latitude and longitude 
rom every breath of varied fragrance that tinges the gale, from 
every aſcent or declivity in the road, from every natural or arti- 
bcial found that ſtrikes his ear, if theſe indications be ſtationary, 
and confined to particular places. Regulated by theſe ſigns, 


the blind have not only been known to perform long journeys - 


themſelves, but to conduct others through dangerous paths at the 


dark and filent hour of midnight, with the utmoſt ſecurity and 
txaaek, : 
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We have read, in authors of good credit, of a very ſurpriſing 
blind guide who uſed to conduct the merchants through the 
ſands and defarts of Arabia, Vide Leo Afric. Deſer. Alr. lib. 
vi. p. 246, and Caſaub. Treat. of Enthuf. g. ii. p. 43. An in- 
ſtance not leſs marvellous, exiſts at this preſent time, and in our 
own country, John Metcalf, a native of the N of 
Mancheſter, where he is well known, became blind - at a very 
early age, ſo as to be entirely unconſcious of light and its various 
effects. This man paſſed the younger part of his life as a wag- 
goner, and occaſionally as a guide in intricate roads during t 
night or when the tracks were covered with ſnow, Strange as 
this may appezr to thoſe who can ſee, the employment he has 
ſince undertaken is ſtill more any : it is one of the laſt to 
which we could ſuppoſe a blind inan would ever turn his atten- 
tion, His prefent occupation is that of a projector and ſurveyor 
of highways in difficult and mountainous parts. With the alſiſ. 
tance only of a long ſtaff, I have ſeveral times met this man 
traverſing the roads, aſcending precipices, exploring valleys, and 
inveſtigating their ſeveral extents, forms, and ſituations, ſo as to 
anſwer his deſigns in the beſt manner. The plans which he 
deſigns, and the eſtimates he makes, are dong in a method pocu- 
liar to himſelf; and which he cannot well convey the meanin 
of to others, His abilities in this reſpect are nevertheleſs ſo 
great, that he finds conſtant employment, Maſt of the roads over 
the Peak in Derbyſhire, have been altered by his directions; pat- 
ticularly thoſe in the vicinity of Buxton; and he is at this time 
conſtructing a new one betwixt Wilmflbw and Congleton, 
with a view to open a communication to the great Lyndon road, 
without being obliged to pals over the mountains. Vide account 
oy Dr, Bew, publiſhed in the TranſaRions of the Mancheſter 

aciety, A : 

F ow this extraordinary vivacity and agcu of external 
ſenſation, and from the aſſiduous and vigorous applications of 
a comprehenſive and attentive mind alone, we are able to ac- 
count for the rapid and aſtoniſhing progreſs which ſome of 
them have made, not only in thoſe departments of literature 
which were moſt obvious to their ſenſes and acceſſible to their 
underſtandlngs, but even in the moſt abſtract, and (if we may 
be allowed the expreſſion) in the moſt occult ſciences. What, 
for inſtance, can be more remote from the conceptions of a 
blind man than the abſtract relations and properties of ſpace 
and quantity ? yet the incomprehenſible attainments of Dr. 
Saunderſon in al the branches of mathematics are now full 
known and firmly believed by the whole literary world, both 


from the teſtimony of his pupils and the publication of his 


works. But ſhould the fact be ſtill uncertain, it might be 
ſufficiently verified by a living prodigy of this kind with which 
our country is at preſent honoured. The gentleman of whom 
we now ſpeak, though blind from his infancy, by the ardour 
and aſſiduity of his application, and by the force of a genius to 
which nothing is impenetrable, has not only made incredible 
advanccs in mechanical operations, in muſic, and in the 
languages; but is likewiſe profoundly ſkilled in geometry, in 
optics, in algebra, in aſtronomy, in chymiſtry, and in * the 
other branches of natural philoſophy, as taught by Newton, aud 
received by an admiring world. e are ſorry that neither the 
modeſty of this amiable philoſopher, nor the limits of this ar- 
ticle, will permit us to delineate his character in its full propor- 
tions. All we can do is to exhibit his example, that by it the 
vulgar prejudice, which preſumes to think blindneſs and learuin 
incompatible, may be 1 5 and that an inſtance of ſuc 

ſo noble and recent may inflame the emulation and encourage the 
efforts of ſuch as have genius and opportunity to purſue the ſamo 
laudable path. 

As particular anecdotes of this aſtoniſhing genius have been, 
ſince the former edition of the Encyclopzdia, delivered to the 
Mancheſter Society by G. Bew., M. D. and afterwards — 
liſned, we ſhall here take the liberty to tranſeribe chem from 
the original volume in which they are inſerted. © Dr. 
Henry Mayes who — read Lectures on Philoſophi- 
cal Chymiſtry at Mancheſter, like Dr. Saunderſon, the cele- 
brated profeſlor of Cambridge, loſt his fight by the ſmall-pox 
in his early infancy, He never pecollected to have ſeen : © bug 
the firſt traces of memory I have (ſays be) are in ſome can- 
ſuſed ideas of the ſolar ſyſtem.“ He bad the good factune to 
be born in a country where learning of every kind is highly 


meg and to be brought up in à family devated to learn - 


ing. Poſſeſſed of native genius, and ardent in his application, 
he made rapid advances in various depattments of ervditian z 
and not only acquired the fundamental pringiples of mecha» 
nics, muſic, and the languages, but likewiſe entered deeply 
into the inveſtigation of the profounder ſciences, and _ od 
an acute and general yan yy of geometry, optics, 95 
aſtronomy, pry and in ſnort of molt of the branches gf 
the Newtonian phi 
favourite employments of his infant years. At @ very earl 
he made himſelf acquainted with the uſe of tools FA 
perfe&tly, that notwithſtanding his entire blindneſs, he was 
able to make little windmills; and be even conſtructed a loom 
with his own hands, which ſtill ſhew the cicatrices of wounds 
he received in the execution of theſe juvenile exploits. 1 


oſophy. Mechanical exergiſes were the 


moſt agreeable inti and fi one intercourſe. which I en- 
Joyed with this accomp iſhed 2 whilſt he reſided 


in Mancheſter, I had an opportunity of repeatedly — 
the peculiar manner in which he arranged his ideas and acqui 
his information. Whenever he was introduced into r 
I remarked that he continued ſome time ſilent. The ſound di- 
rected him to judge of the dimenſions of the room, and the diſ- 
ſerent voices of the number of perſons that were preſent. His 
diſtinction in theſe reſpects was very accurate; and his memory 
ſo — that he ſeldom was — I — 
inſtantly recognize a perſon, on firſt hearing him , thoug 
more " — had elapſed ſince the time of their laſt 
meeting. He determined pretty nearly the ſtature of thoſe he 
was ſpeaking with by the direction of their voices; and he made 
tolerable conjectures reſpecting their tempers and diſpoſitions, 
by the manner in which they conducted their converſation, It 
muſt be obſerved, that this gentleman's eyes were not totally iv- 
ſenſible to intenſe light. The rays refracted through a priſm, 
when ſufficiently vivid, produced certain 3 effects 
on them. The red gave him a diſagreeable ſenſation, which he 
compared to the touch of a ſaw. As the colours declined in 
violence, the harſhneſs leſſened, until the green afforded a ſen- 
ſation that was highly pleaſing to him, and which he deſcribed 
as conveying an idea ſimilar to what he felt in running his hand 
over ſmooth poliſhed ſurfaces. Poliſhed ſurfaces, meandering 
ſtreams, and gentle declivities, were the figures by which he ex- 
preſſed his ideas of beauty : Rugged rocks, irregular points, and 
iſterous elements, furniſhed him with expreſſions for terror 
and diſguſt, He excelled in the charms of converſation ; was 
happy in his alluſions to viſual objects; and diſcourſed on the 
nature, compoſition, and beauty of colours, with pertinence and 
preciſion, « Dr. Moyes was a ſtriking inſtance of the power 
the human ſoul poſſeſſes of finding reſources of ſatisfaction, even 
under the moſt rigorous calamities. Though involved © in 
ever during darknels,” and excluded from the charming views 
of ſilent or animated nature; though dependent on an undertak- 
ing for the means of his ſubſiſtence, the ſucceſs of which was 
very precarious ; in ſhort, though deſtitute of other ſupport 
than his genius, and under the mercenary protection of a per- 
ſon whoſe integrity he ſuſpected, ſtill Dr. Moyes was general] 
'cheerful, and apparently happy. Indeed it muſt afford much 
pleaſure to the feeling Bw to obſerve this hilarity -of temper 
prevail almoſt univerſally with the blind. Though “ cut off 
from the ways of men, and the contemplation of the human 
face divine, they have this conſolation ; they are exempt from 
the diſcernment and contagious influence of thoſe painful 
emotions of the ſoul that are viſible on the countenance, and 
'which hypocriſy itſelf can ſcarcely conceal. This diſpoſition 
likewiſe may be conſidered as an internal evidence of the native 
worth of the human mind, that thus ſupports its dignity and 
cheerfulneſs under one of the ſevereſt — that can poſ- 
* befal us.“ 
If theſe glorious attempts ſhould neither be perceived nor re- 
warded by an unfeeling world, if human nature ſhould forget 
to recognize its own excellence ſo nobly diſplayed in inſtances 
_ of this kind; yet beſides the enjoyments reſulting from a ſub- 
lime and comprehenſive underſtanding, beſides the immortal 
and inexhauſtible ſources of delight which are the peculiar por- 
tion of a ſelf approving mind, theſe happy pupils and favou- 
rites of Nature are as it were indulged with her perloral inter- 
courſe, They become more intimately acquainted with her 
laws, till by exploring the beneficence of her cxconomy, the 
ſublimity of her ends, the regularity of her procedure, and the 
beauties of her frame, they imbibe the ſpirit, and feel the pre- 
ſence, of her glorious Author : | 


By ſwift degrees the love of nature works, 
And warms the boſom ; till at laſt ſublim'd 
To rapture and enthuſiaſtic heat, 
Mie feel the preſent deity, and taſte 
The joys of God to ſee a happy world, —Tr omso0N. 


Much labour has been beſtowed to inveſtigate, both from 
reaſon à priori and from experiment, what might be the pri- 
mary effects of light and luminous objects upon ſuch as have 
been born blind, or early deprived of ſight, if at a maturer 

riod they ſhould inſtantaneouſly recover their viſual powers. 

ut — — this topie there is much reaſon to fear, that nothing 
ſatisfactory has yet been ſaid. It is far from being certain, that 
trials of this kind have ever been fairly made. Such readers 
as may wiſh'to ſee a more minute detail of theſe queſtions, may 
. couſult M. Diderot's Lettre ſur les aveugles, a Þ 5 on de ceux qui 


voyent: uA letter concerning the blind for the uſe of thoſe who 


ſee.” To theſe may be added, Mr. Cheſelden's Anatomy, and 
Locke's Eſſay on the human underſtanding. | 

| ber we ruminate on the — vantages derived 
from the uſe of ſight, and its immenſe importance, in extend- 
ing the human capacity, or in improving and cultivating every 
faculty and every function of the mind, we might be R 
tempted to doubt the fidelity of thoſe reports Which we have 
heard concerning ſuch pe 


as, without the aſſiſtance of | 


= 


light, have arrived at high degrees of eminence even in thofs 
ſciences which appear abſolutely unattainable but by the inter 

poſition of external mediums. It has, however, been de. 
monſtrated by a late ingenious author, that blind men, 5 

proper inſtruction, are ſuſceptible almoſt of every idea, ws 
every truth which can be impreſſed on the mind by the media. 
tion of light and colours, except the ſenſations of light 4,4 
colours themſelves. It is bie for the blind, by a reter. 
tive memory, to tell you, That the ſky is an azure: that the 
ſun, moon, and ſtars, are bright; that the roſe is red, the lily 
white or yellow, and the tulip variegated. continuall 

hearing theſe ſubſtantives and adjectives joined, he may be me. 
chanically taught to join them in the ſame manner: but as be 
never had any ſenſation pf colour, however accurately he mz 

ſpeak of coloured objects, his language muſt be like that of 
parrot z without meaning, or without ideas. Homer, Milton 

and Oſſian, had been long acquainted with the viſible world be. 
fore they were ſurrounded with clouds and ever-during darkneg, 
They might, therefore, ſtill retain the warm and pleaſing in. 
preſſlons of what they had ſeen, Their deſcriptions might be 
animated with all the rapture and enthuſiaſm which originally 
fired their boſoms when the grand or delightful objects which 
they delineated were immediately beheld. Nay, that enthu. 
ſiaſm might {till be heightened by a bitter ſenſe of their lo, 
and by that regret which a ſituation [4 diſmal might naturally 
inſpire. But how ſhall we account for the ſame energy, the 
ſame tranſport of deſcription, exhibited by thoſe on whoſe 
minds viſible objects were either never impreſſed, or have been 
entirely obliterated. Yet, however unaccountable this fad 
may appear, it is no Jeſs certain than extraordinary, But de. 
licacy and other particular circumſtances forbid us to enter in- 
to this diſquiſition with that minuteneſs and preciſion which it 
requires, We only mention the fact as one amongſt the few 
reſources for entertainment, and avenues to reputation, which 
are ſtill reſerved for the blind, Whoever thinks the ſubje& of 
ſufficient conſequence to merit a nicer ſcrutiny, may conſult 
the Preface to Blacklock's Poems, written by G. G. Eſq. and 
printed at — 1754 ; or the account of his life and writ. 
ings by the Rev. Mr. Spence, prefixed to a quarto edition of his 
poems publiſhed at London in 1756. Blacklock will appear to 
poſterity a fabulous character: even now he is a prodigy, It will 
be thought a fiction and a paradox, that a man quite Blind ſince 
he was three years old, beſides having made himſelf ſo good a mal- 
ter of various languages, of Greek, Latin, Italian, and French, 
ſhould alſo be a great poet in his own; and without hardly ever 
having ſeen the light, ſhould beſo remarkably happy in deſcription. 

There is perhaps no rank of beings in the ſenſible univerſe, 
who have ſuffered from nature or accident, more meritorious of 
public compaſſion, or better qualified to repay its generous ex- 
ertions, than the blind. They ate meritorious of compaſſion; 
for their ſphere of action and obſervation is infinitely more limited 
than that of the deaf, the lame, or of thoſe who labour under any 
other corporeal infirmity conſiſtent with health. They are 
better qualified to repay any friendly interpoſition for their happi- 
neſs; becauſe free from the diſtraction wh.ch attends that 
multiplicity of objects and purſuits that are continually ob- 
vious to the ſight, they are more attentive to their own internal 
economy, to the particular notices of good and evil impreſſed on 
their hearts, and to that peculiar province in which they are cir- 
cumſcribed by the nature and cultivation of their powers. 

It will eaſily occur to the reader, that, if the pupil ſhould 
not be placed in eaſy circumſtances, muſic is his readieſt and 
moſt probable reſource. Civil and eccleſiaſtical employments 
have either ſomething in their own nature, or in the invincible 
prejudices of marikind, which renders them almoſt entirely in- 
acceſſible to thoſe who have loſt the uſe of ſight. No liberal 
and cultivated mind can entertain the leaſt heſitation in con- 
cluding, that there is nothing, either in the nature of things, 
or even in the poſitive inſtitutions of genuine religion, te. 
pugnant to the idea of a blind clergyman. But the novelty of 
the phenomenon, while it aſtoniſhes vulgar and contracted 
underſtandings, inflames their zeal to rage and madneſs. he- 
ſides, the adventitious trappings and ceremonies aſſumed by 
ſome churches as the drapery of religios, would, according to 
theſe ſyſtems, render the ſacerdotal office painful, if not im. 
practicable, to the blind. Dr. Nicholas- Bacon, deſcended 
from the. ſame family with the celebrated lord Verulam, was 
with high approbation created doctor of laws, in the city of 
Bruſſels. He was deprived of ſight at nine years of age by an 
arrow from a croſs-bow whilſt he was attempting to ſhoot . 
When he had recovered his health, which had ſuffered by the 
ſhock, he purſued the ſame plan of education in which he had 
been engaged: and having heard that one Nicaſius de Vourde, 
born blind, who lived towards the end of the 15th century, 
after having diſtinguiſhed himſelf by his ſtudies in the univer- 
ſity of Lovain, took his degree as doctor of divinity in the 


univerſity of Cologne; this motive prevailed with him to make 
the ſame attempt. 
which the meaneſt ſenſitive nature might blu 
equally beneath the brutality and ignorance of the lowelt aui 


mal - inſtinct, treated his intention with ridicule; even * . 
— } 


But the public, curſed with ey for 
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ſelſort were not far from being of that ſentiment; and they 
United him into their ſchools, rather from an impreſſion that | 
it might amuſe him, than become of any uſe to him, He had 
the good fortune, however, contrary to their expectations, to 
obtain the firſt places among his condiſciples. It was then 
aid, that ſuch rapid advances might be made in the preliminary 
branches of bis education; but would ſoon be effeQually 
checked by ſtudies of a more profound and abſtracted nature. 
This, it was r ed from ſchool to ſchool, t 
the whole climax of his purſuits ; and when, in the courſe of 
zcademical learning, it became neceſſary to ſtudy poetry, it 
was the voice that all was over, and that at engt he 
had reached his ne plus ultra. But here he likewiſe confronted 
their prepoſſeſſions, and taught them the immenſe difference 
between blindneſs of body and blindneſs of foul. After con- 
tinuing his Rudies in learning and philoſophy for two years 
more, he applied himſelf to law, took his degree in that ſcience, 
commenced pleading counſellor or advocate in the council of 
Brabant, — has had the pleaſure of terminating almoſt every 
ſuit in which he has been en to the ſatisfation of his 
clients. Had it not been for a ſo ſtriking and fo well au- 
thenticated, though there- could have been no doubt that a 
blind man might diſcharge the office of a chamber-counfel with 
ſucceſs; yet, as a barriſter, his difficulties muſt have appeared 
more formidable, if not abſolutely inſuperable. For he ſhould 
remember all the ſources, whether in natural equity or poſitive 
inſtitutions, whether in common or ſtatutory law, from whence 
his argurnent ought to be drawn. He mult be able to ſpecify, 
and to arrange in their proper order, all the material objections 
of his antagoniſts: theſe he muſt likewiſe anſwer as they were 
propoſed, extempore. a 6b 

When, therefore, it is conſidered how difficult it is to tem- 
per the natural < — — — — — ar- 

ts of ju nt, the deſultory flights of imagination 

with the calm — — deductions of — the — and 
perturbation of paſſions with the coolneſs and tranquillity of de- 
liberation ; ſome idea may be formed of the arduous taſk which 
every blind man muſt achieve, who undertakes to purſue the 
hw as a profeſſion, Perhaps affiltances might be drawn from 
Cicero's treatiſe on Topics and on Invention z which if hap- 
pily applied and improved, might lefſen the diſparity of a blind 
man to others, but could 2 place him on an equal footing 
with his brethren. And it ought to be fixed as an inviolable 
maxim, that no blind man ought ever to engage in any PRI 
in which it is not in his power to excel. is may at firſt ſight 
zpear paradoxical ; but it is eaſily explained. For the conſci- 
oulneſs of the obvious advantages poſſeſſed by others, habitually 
prediſpoſes a blind man to deſpondency : and if he ever 7 way 
to deſpair, adieu, for ever adieu, to all proficiency, In this te- 
capitulation of the learned profeſſions, we have intentionally 
emitted phyſic ; becauſe the obſtacles which a blind man muſt en- 
counter, whether in the theory or practice of that art, will be 
more eaſily conceived by our readers than deſcribed in detail. 

The moſt important view which we can entertain in the edu- 
cation of a perſon deprived of ſight, is to redreſs as effectually as 
poſſible the natural diſadvantages with which he is emcumbered ; 
, in other words, to enlarge as far as poffible the ſphere of his 
tnowledge and activity. This can only be done by the improve- 
ment of his intellectual, imaginative, or mechanical, powers; 
and which of theſe ought to be moſt affiduoufly cultivated, the 
genius of every individual alone can determine. Were men to 
judge of things by their intrinſic natures, leſs would be expected 
hom the blind than others. But by fome pernicious and unac- 
countable prejudice, le rally hope to find them either 
lleſſed of preternatural talents, or more attentive to thoſe 
oy have than others : For it was not R 


ocheſter's opinion 
, 
That if one ſenſe ſhould be ſuppreſsd, 
It but retires into the reſt. 

From the original drawing, therefore, of reafon and fpirit, the 
parents and tutors of the blind ought to inculcate this maxim, 
That it is their indiſpenſible duty to excel, and that it is abſo- 
utely in their power to attain a high d of eminence. To 
upreſs this notion on their minds, the firſt objects preſented to 
their obſervation, and the firſt methods of improvement applied 
vo their underſtanding, ought, with no great difficulty, to 
te comprehenſible by thoſe internal powers and external ſenſes 
Which they poſſeſs, Not that improvement ſhould be rendered 
{ute eaſy to them, if ſuch a plan were poſſible: For all dificul- 
ues, which are not really or apparently infuperable, heighten the 
Carms and enhance the value of thoſe acquiſitions which they 
dem to retard, But care ſhould de taken that theſe difficulties 
be not magnifed or exaggerated by imagination ; for it has before 
= —_ that the blind have a painful ſenſe of their own 
"apacity, conſequently a ſtrong propenſity to deſpair con- 
ually awake in their — 5 : X 

There are few ſciences in which the blind have not diſtin- 
ited themſelves : even thoſe whoſe acquifition ſeemed eſ- 

"ally to depend upon viſion, have at aft yielded to genius | 
ud induſtry, though deprived of that Mr. San- 

"ron, has left behind him the moſt ftriking evidences of | 
No, 35. Vor. I, . * 


aſtoniſhing proficiency in thoſe retired and abſtract branches of 

mathematics which a teaft acceſſible to perſons of his in- 

firmity. For Sanderſon's method of calculation, both in arith- 

— 2 the account prefixed to his own treatiſe on 
u . 0 

Sculpture and painting are not, perhaps, the molt practicable 
arts for a blind man ; yet he is not excluded from the pleating 
creation and extenſive regions of fancy. However unaccount- 
able it may appear to the philoſopher, yet nothing is more 
certain in fact, than that a blind man may, by the iaſpiration of 
the muſes, or, to ſtrip the figure of its ological dreſs, may, 
by the efforts of a cultivated genius, exhibit in poetry the moſt 
natural i and animated deſcriptions, even of viſible odj 
without either incurring or deſerving the imputation of pla- 
giariſm; In the ſiſter art of muſic, there are, at preſent, living 
and noble inftances how far the blind may proceed. If we look 
into former periods, we ſhall find illuſtrious and pregnant ex- 
amples, how amply nature has capacitated the blind to excel 
both in the ſcientific and practical departments of muſic. In the 
16th century, when the progreſs of improvemeat both in melody 
and harmony was rapid and conſpicuous, Franciſcus Salinas was 
eminently diſtinguiſhed. He was born A. D. 1513, at Burgos 
in Spain; and was ſon to the treaſurer of that city. Though 
afflicted with incurable blindneſs, he was profoundly ſkilled both 
in the theory and practice of muſic. As a performer, he is ce- 
lebrated by his cotemporaries with the higheſt encomiums. As 
a theoriſt, his book, if we may believe Sir John Hawkins, is 
equal in value to any now extant in any language. Though he 
was deprived of ſight in his earlieſt infancy, he not content 
himſelf to gelineate the various phenomena in muſic, but the 
principles from whence they reſult, the relations of ſound, the 
nature of arithmetic, geometrical, and barmonical ratios, which 
at that period were eſteemed eſſential to the theory of muſic, with 
a degree of intelligence which would have deſerved admiration 
though he had been in full poſſeſſion of every ſenſe requiſite for 
theſe diſquiſitions. 

In the ſame period flouriſhed Caſpar Crumbhorn, blind from 
the third year of his age: yet he compoſed ſeveral pieces in 
many parts with ſo ſucceſs, and performed both upon the 
flute and violin ſo exquiſitely, that he was diſtinguiſhed by Au- 
guſtus elector of Saxony. But preferring his native Sileſia to 
every other country, he returned thither, and was appointed or- 
ganiſt of the church of St. Peter and Paul in the city of Lignitz, 
where he likewiſe had often the direction of the muſical college, 
and died June r'1th, 1621. 

To theſe might be added Martini Peſenti, of Venice, a com- 

of vocal and inſtrumental muſic almoſt of all kinds, though 
lind from his nativity ; with other examples equally worthy of 
the public attention. But if vulgar prejudice is capable of bluſh- 
ing at is own contemptible character, or of yielding to convic- 
tion, thoſe already quoted are more than ſufficient to ſhew the 
muſical jugglers of our time, who are generally as abſolute 
ſtrangers to learning and taſte as to virtue, that their art is no 
monopoly with which thoſe alone who fee are inveſted by the 
irreverſible decree of heaven. : 

A work publiſhed at Paris, a little prior to the revolution, ſu- 

rſedes every former attempt to promote or facilitate the im- 
— of the blind. The invention of a plan ſo arduous in 
its appearance and ſo practicable in its execution, demanded the 
higheſt exertions of the nobleſt genius to produce it, and the moſt 
ſtrenuous efforts of indefatigable humanity to render it eſfectual. 
It is intitled, * An Eſſay on the Education of the Blind.” Its 
object is to teach them, by palpable characters impreſſed on pa- 
per, not only the liberal arts and ſciences, but likewiſe the prin- 
ciples of mechanical operation, in ſuch a manner, that thoſe who 
have no genius for literary improvement may yet become re- 
ſpectable, uſeful, and independent members of ſociety, in the ca- 
pacity of common artiſans. By theſe tangible fignatures they are 
taught to read, to write, and to print; they are likewiſe inſtruct. 
ed in geometry, in algebra, in raphy, and, in ſhort, in every 
branch of nktural philoſophy. Nor are their efforts circumferit. 
ed by mere utility: a taſte for the fine arts has likewiſe deen cul- 
tivated among them. They have been taught to read muſie with 
their fingers as others do with their eyes ; and though they cars. 


not at once feel the notes and perform them upon am iaft 


are the ble of acquiring any leſſon with as much exact. 
— — as thoſe who Fowl all the advaneages of light. 
But we ſhall give à more particulat account of the wonderful 
ics contained in this effay. Ia his firſt chapter the author 
diſcovers the end pr by that delineation of culture which 
he offers to the Mind; it is to —4 their ſphere of know. 

ledge, and of eonſequence to inereaſe their capacities and im- 
prove their powers of action, ſo that they may become happy 
22 


and in dent in themſelves, and ufefut and 

others. The 2d e contains an anſwer to the objecti 

0 againſt the general utility of this inftitution. Theſe ob- 
ons are candidly ſtared, and anſwered in the moſt ſatisſuc- 


tory manner]; but were we ts recapitulate them in detail, it 
would protract this article to a length much its due pro- 
portion, even upo the N plan of the many additional 
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ſheets introduced in this edition of the work. The 3d my | 


treats of reading as adapted to the practice of the blind, 
4th chapter conliſts of anſwers to various objections 22 the 
method of reading propoſed for the blind ; but theſe, for reaſons 
formerly given, we cannot with propriety delineate in this ar- 
ticle. In the.5th chapter is ſhewn the art of printing as prac- 
tiſed by the blind for their peculiar. uſe. In the 6th chapter is 
deſcribed the manner of teaching the blind the art of printing for 
thoſe that ſee, In the 7th is repreſented the manner of teaching 
the blind to write. The Sch chapter explains the method of 
reaching the blind .arithmetic z the gth geography 3 the 10th 
muſic. The 11th, contains an account of the mechanic arts in 
which the blind are employed, and of the way by which they 
are formed for ſuch occupations. The 12th ſhews in general 
the proper manner of inſtruQing the blind, and draws a parallel 
between their education and that of the deaf and dumb, Chap. 
ter 13th treats of the method of inſtruding them in languages, 
mathematics, hiſtory, &c. What remains of the book is taken 
up with notes which illuſtrate each particular chapter; a ſhort 
hiſtorical arcount of the riſe, the progreſs, and the preſent ſtate, 
of the academy for the formation of the blind ; an ode on the 
cultivation of the blind, by one that laboured under that afflic- 
tion; an extract from the regiſter of the royal academy of 
ſciences; opinion of the printers ; models of the various pieces 
which blind children are capable of printing ; and an account of 
the exerciſes performed by blind children in preſence of the 
king, queen, and royal family, during the Chriſtmas ſolemnities 
1786. If this account ſhould appear incredible to any of gur 
readers, let him be informed, that the author of this article has 
converſed with two gentlemen of learning and veracity, who 
ſaw the blind perform all the wonders here recapitulated with 
aſtoniſhing ſucceſs, to the univerſal ſatisfaction of numberleſs 
ſpectators whom curioſity and compaſſion impelled to viſit the 
academy, that they might behold with their own eyes a ſpec- 
tacle ſo intereſting to humanity. Let the incredulous be alſo 
informed, that the compoſer of the article has in his own hands 
a copy of this work now reviewed, which is printed and bound 
by the blind themſelves. They uſed before the revolution to ex- 
hibit.at their own academy every Wedneſday and Saturday 
between one and two o'clock at noon, to crowds of charitable 
admirers, by whoſe liberal donations the inſtitutioũ was chiefly 
ſupported. 4 
The knowledge of aſtronomy might likewiſe be of infinite 
uſe, both by enlarging the blind perſon's ideas of the univerſe, 
and by giving him higher and more confirmed impreſſions of that 
energy by which the ſtars are moved, and of that. deſign by 
which their motions are regulated. But theſe objects are too 
vaſt; their diſtances, their magnitudes, their periods of revolu- 
tion, are too complex to be comprehended in the mind, or im- 
preſſed in the memory, without ſenſible mediums, For this 
purpoſe, an orrery, or ſome machine of a ſimilar conſtruction, 
will be indiſpenſibly requiſite, 
The ſcience of cauſes and effects might likewiſe yield him the 
moſt ſublime and rational entertainment of which an intelligent 
being, in his preſent ſtate, is ſuſceptible. By this he might enter 
into the laws, the viciſſitudes, the ceconomy, of nature. Nor is 
it abſolutely neceſſary that he ſhould be an ocular witneſs of the 
experiments by which theſe laws are detected and explained. 
He may ſafely take them for granted; and if, at any time, a 
particular experiment ſhould prove faithleſs, he may, from ge- 
neral principles, be able to diſcover its fallacy, whether in the 
nature of the ſubject, the inaptitude of the inſtruments, or the 
proceſs of the execution. The laws of motion, the various ratios 
or proportions of forces whether ſimple or compound, he may 
calculate and aſcertain by the ſame means andin the ſame method 
ſo happily uſed by Sanderſon, 

Moral and theglogical knowledge he may eaſily obtain, ei- 
ther from books, ot inſtructions delivered viva voce, The laſt, 
if communicated by one that underſtands and feels the ſubject, 
with a proper degree of perſpicuity and ſenſibility, are in- 


finitely the moſt eligible. By morals, we would not merely 


be underſtood to mean a regular and inculpable ſeries of action, 
but the proper exertion and habitual arrangement of the whole 
internal — of which external actions are no more 
than mere expreſſions, and from which the higheſt and moſt 
permanent happineſs alone can proceed. By theology, we do 
not mea that ſyſtematic or ſcholaſtic jargon, which too fre- 
quently uſurps its venerable name; but thoſe ſublime and 
liberal ideas of the nature and government of a Supreme Being, 
whether diſcoverable by nature or revealed in Scripture, which 
enforce every moral obligation, which teach us what is the ulti- 
mate good of our nature, which determine our efforts and ani- 
mate our hopes in purſuing this moſt important of all objects. 
What Cicero ſays of the arts and ſciences may with great propriety 
be applied to religion: Nam cetera neque temporum ſunt, negue 
etatum omnium, neque locorum; et ftudia adaleſcentiam 
alunt, ſenectutem oblectant, ſecundas res ornant, adverſis per- 
Fugium ac ſolatium prebent : deleftant demi, non impediunt forts ; 
' pernotant nobiſcum, een —— Tranſlated 
thus: For other ſtudies are not ſuited to every time, to every 


Lage, and to every place: but theſe give ſtrength in youth, 


© and joy in old age: adorn proſperity, and are the ſupport 

0 — of r at home they are delightful — 
© abroad they are eaſy; at night they are company to us; when 
© we travel, they attend us; and in our rural retirements, they 
© do not forſake us.” | | 

To this may be added, that the joys of religion are for eyer 
adequate to the largeſt capacity of a finite and progreſſiye in. 
telligence; and as they are boundleſs in — they are 
endleſs in duration. e have already, more than once, ob. 
ſerved, that the ſoul of a blind man is extremely obnoxious to 
melancholy and dejection. Where, therefore, can he find 3 
more copious, intimate, permanent, and efficacious ſource gf 
comfort than in religion? Let this then be inculcated with the 
utmoſt care and aſſiduity. Let the whole force of the ſoul be 
exerted in ſhowing him that it is reaſonable. Let all the nobleſt 
affections of the heart be employed in recommending it as ami. 
able; for we will venture to aſſert, that the votary of religion 
alone is the man,— 

. Whom, though with nature's wreck oppreſs d, 
| Unmanly fears could ne'er infeſt. 

When the ſituation of the blind, and its natural effetg' upon 
their characters, are conſidered ; when we reflect how exquiſite 
their, diſtreſſes, how pungent their diſappointments, how ſen. 
ſible their regrets, how tedious and gloomy their periods of 
ſolitude z we muſt be wretches indeed, if we can grudge either 
labour or expence in procuring them every ſource of entertain. 
ment, which, when procured, remains in their own power, and 

ields what may be in ſome meaſure termed ſelf-derived en- 
joyment. Theile amuſements are prolific of numberle(s a4van. 
tages: they afford us at once entertainment and exertion; they 
teach us to explore a thouſand reſources for preſervation and im- 
provement, which would otherwiſe have eſcaped our attention; 
they render us awake and ſenſible to a thouſand notices both of 
external and intellectual objects, which would otherwiſe haye 
paſſed unobſerved, ; 

If the blind muſt depend upon the exerciſe of their own powers 
for bread, we have already pointed out muſic as their eaſieſt 
and moſt obvious province; but let it at the ſame time be te- 
membered, that mediocrity in this art may prove the bittereſt and 
molt effectual curſe which a parent can inflict upon his offspring, 
as it ſubjects them to every vicious impreſſion or habit which 


may be imbibed or contracted from the loweſt and moſt aban- 


doned of mankind, If your pupil, therefore, be not endowed with 
natural talents exquiſitely proper both for the theory and prac- 
tice of this art, ſufter him by no means to be initiated in it. If 
his natural genius favours your attempts, the ſpinet, harp, or or- 
gan are the moſt proper inſtruments for him to begin; becauſe 
by thele inſtruments he may be made more eaſily acquainted with 
the extent of mulical ſcales, with the powers of harmony, with 
the relations of which it is conſtituted, and of courſe with the 
theory of his art. It would be not only unneceſſary, but imprac- 
ticable, to carry him deep into the theory, before he has attained 
ſome facility in the practice. Let, therefore, his head and his 
hands (it we may uſe the expreſſion), be taught to go pari paſu, 
Let the one be inſtructed in the ſimpleſt elements, and the other 
conducted in the eaſieſt operations, firſt ; contemplation and ex- 
erciſe will produce light in the one and promptitude in the 
other, But as his capacity of ſpeculation and powers of action 
become more and more mature, diſcoveries more abſtract and re- 
tired, talks more arduous and difficult, may be aſſigned him. He 
ſhould be taught the names and gradations of the d/a:onic (cale, 
the nature and ule of time, the diverſity of its modes whether 
ſimple or mixed. He ſhould be taught the quantity or value 
of notes, not only with reſpe& to their pitch, but to their 
duration. Yet, let him be inſtructed not to conſider theſe 
durations as abſolutely fixed, but variable according to the ve- 
locity of the movements in which they are placed, Thus we 
reckon a ſemibreve equal to 4 vibrations of a pendulum: a mi- 
nim to a3 a erotchet to 1, &c, But if the number of aliquot parts 
into which a ſemibreve is divided, be great, and conlequently 
the value of each particular part, ſmall, the minim, crotchey, 
quaver, &c. will increaſe in their intrinſic durations, though 
they muſt always preſerve the ſame proportions relatively one 
to another. He ſhould never be habituated to take a piece of 
mulic, either from the ſound of a voice or an inſtrument. His 
companion ought to read the muſic by the names and values of 
its characters, with the ſame exactneſs as the words in any 
other language. When he becomes a conſiderable adept in 
the art, tangible ſigns may be invented, by which he may 
not * be enabled to read, but even to ſet, muſic for bim- 
ſelf. Such exerciſes will render him infinitely more accurate, 
both in his principles and practice, than he would otherwile 
be. There is a hint of ſuch tangible ſigns given in Tanſure's 
muſical grammar, p. 93. and = though (like the reſt of 
the book) obſcure and indigeſted, may be improved and 1. 
plied with advantage. For the ſake of thoſe in whoſe hands 
may not be, we quote the paſſage at length. „ As it is tit 
pleaſure of the Almighty, that ſome perſons are deſtitute of =/ 
fight; in like manner it is his infinite goodneſs to make them 
a double amends another way, by giving them a greater ſhare 
of memory, &c. whereby they become very dexterous n 
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laying on muſical inſtruments, mathematics, &c. as we may 
5 — by Dr. Stanley, organiſt of St. Andrew's Holborn, in 
London, the blind profeſſor of mathematics in the univerſity of 
Cambridge, and many others too tedious hete to mention, who 
were born blind, and never ſaw the leaſt glance of light: yet 
God gave them ſuch a light in #nowledge, that they became the 
wonder of all ſuch. as had- the benefit of ſeeing, &. And as 
blind perſons, at firſt, cannot poſſibly have ſo clear an idea of 
utes and muſical characters as they that ſee them, until they are 
zught by a maſter or tutor; I have (for the\good-will I bear to 
{ach unfortunate perſons) contrived the following table ; that, b 
teling, they may underſtand notes, and learn any tune that ſhall 
be ſer them, in their maſter's abſence, 


A New Muſical Table for ſuch as are Blind. 
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; EXPLANATION, 

« Let A be a ſmooth board, 3 or 4 feet long, 1 inch thick, 
and ginches wide, with 5 ſquare ledges glued thereon, each being 
half an inch aſunder, half an inch wide, and half an inch high, 
which riſing ledges repreſent our 5 lines of muſic, and their 
ſpaces : and the two outward lines, being made a little lower, 
may ſerve as leger lines, on occaſion, The cyphers repreſent ſo 
many holes bored into every line and ſpace, half an inch aſunder ; 
wherein pegs of different ſhapes are to be ſet, to repreſent the 
ſeveral ſorts of notes and characters of the tune: which pegs the 
blind perſon may know by 2 as well as he does his keys 
of the organ or harpſichord: ſo that, by keeping his fingers on 
the 5 lines, he feels the ſeveral pegs as they come on, and are 
ſet to repreſent the ſeveral ſorts of notes, on both line and ſpace ; 
whilſt his right hand ſtrikes the reſpective key, &c. he firſt know- 
ing the names of all his keys, his lines, ſpaces, and the mark of 
every peg. Let each pes be about half an inch high, when ſet 
in very aſt N. B. The blind perſon muſt firſt be taught the 
names of the above lines and ſpaces in both the treble and baſs 
cls; and that he muſt feel his treble with his right hand, and 
his baſs with the left hand; each being contrary, as you may ſee 
by the letters of the above table, A and B; and muſt learn each 

rt ſeparate.) Of pegs, he muſt have a great number of every 
et, to ſet his tune with, which he may mark as follows: 


For a Semibreve, 4 top- notches. 

.- AMinim, 2 top-notches. 
Crotchet, x top-notch. 
raver, one corner cut off. 
Semiquaver, 2 corners cut off, 
Demiſemiquaver, all 4 corners cut off. 
Reſts, a notch in the corner. 
A Flat, 1 notch on the fide: 
Sharp, 2 notches on the ſide, 
Paint, 3 notches on the ſide, 
Bar, a flat thin top. 


Rypeat, a (harp pointed top, &c. &c. tee. 


« But it is beſt for every performer to make and mark his 
own pegs z and deliver them one by one as they are called for 
by the perſon that ſets his ene.” © 

Thus far our author. But it appears to us, that Tanſure's 
Muſical Notation is imperfeR ; and perhaps every table or in- 
ſtrument of the ſame kind may be liable to the ſame cenſure, as 
not being comprehenſive of all the characters in the written 
language of muſie, ſo that the blind reader may find no deficiency 
n acquiring any leſſon : the cuſhion of Mr. Cheeſe appears to 

ve more powers than Tanſure's inſtrument; but as this alſo is 
attended with many powerful objections, we ſhall not deſcribe 
it, It may, poſſibſy, however, be beſt for every blind adept in 
the muſical art, after being ſufficiently inſtructed in its theo- 
retieal and practical principles, to invent for himſelf a table, by 
which may be expreſſed all the various phenomena of muſic, in 
which, by 'varying the forms and poſitions of his pegs, he may 
habitually aſſociate them with ſounds, durations, reſts, intervals, 
chords, cadences, da capos, repeats, and all the various graces 

dich give animation and expreſſion to muſical ſounds : for thus, 
g the immediate creatures of his own imagination, they will 
more eaſily become familiar to his memory, — de more frongly 
and readily aſſociated with the phenomena which they are intended 
to ſignify, than if he had afſumed the inventions of any other. 
t is certain, that when playing concertos, or, if you pleaſe, 
when performing in ſcore, the blind muſt depend upon memory, 
upon memory alone: but happily their retentiye powers 
ve remarkably ſtrong ; and there are few pieces in muſic which 
vill be found either too intricate to be acquired, or too long to 
be remembered, by a perſon deprived of ſight. Mr. Stanley, the 
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— formerly mentioned by Tanſure, performs what is 
ill more-aſtoniſhing. If our information, which we cannot 
doubt, be true, he accompanies any leſſon with a thorough baſs, 
though he never has heard it before. We have never yet heard 
of any perſon, though bleſſed with the full uſe of ſight, and with 


all the advantages accruing from it, who could thus anticipate 


harmony before the chords were ſounded, and accompany it in 
a manner ſuitable to its nature, When he becomes a more pro- 
found theoriſt, if he has adopted the notion that muſic and geo- 
metry are congenial and inſeparable (which, however, in our 
judgment is frivolous), he may peruſe Malcom's Eſſay on Muſic, 
and Treydell's Theory and Practice of Muſic. But if he chooſes 


to hear the ſame principles delivered without that unneceſſary 


arade and oſtentation of profundity, let him be inſtructed b 

Alembert; by Rameau, in his Principles of Compoſition; and 
by Rouſſeau's Muſical Dictionary. It is true, that the forms 
and proportions of inſtruments, the thickneſs, length, and tenſion 
of mulical ſtrings, may be mathematically adjuſted ; their rela- 
tions one to another may be determined by the coincidence of 
their vibrations, or by the number and velocity of theſe vi- 
brations when diſſonant; but experience and a good ear are 
amply ſufficient for theſe purpoſes. Yet, if the neceſlity of 
geometry in muſic ſhould ſtill remain an indelible article in his 
creed, he may peruſe Dr. Smith's Philoſophical Principles of 
Harmony. There has alſo lately been publiſhed, an explication 
of Tartini's theory, intitled, The Principles and Power of Har- 
mony ; which, after he has made conſiderable progreſs, may be 
read to him with ſenſible improvement. 

It now remains to demand an anſwer from ſociety, Whether 
it is more humane and eligible, that ſuch unhappy perſons 
ſhould be ſuffered to languiſh out their lives in torpid and 
miſerable obſcurity, wretched in themſelves and burdenſome to 
others; or to * and improve their powers in ſuch a 
manner, as that they may be qualified for internal enjoyment 
and public utility? Surely there is not a human being, who 
does not diſgrace the works of God, that can be at any loſs in 
anſwering this queſtion. Have we not then a right to call the 
world to an account ? have we not a right to demand, why ra- 
tional beings, ſuſceptible of felicity in themſelves, and capable of 
transfuſing bappineſs through the ſocieties with whom they are 
connected, ſhould be . to a ſtate of inſignificance and 
miſery? Is it poſſible that men who are every moment ſub- 
jected to the ſame contingencies with which they behold: their 
fellow-creatures afflicted, ſhould not with all their fouls en- 
deavour to alleviate the misfortunes of their ſuffering brethren ? 
Is the native and hereditary portion of human woe ſo light and 


ſupportable in itſelf, that we ſhould neglect and deſpiſe thoſe 


to whom it is embittered by accidental circumſtances of horror 
and diſtreſs? You who, are parents, who feel the ſtrong and 
powerful pleadings of nature, do not, by a brutal negligence 
and inſenſibility, render the exiſtence which you have given a 
curſe, to its poſſeſſors. Do not give them reaſon to upbraid 
your memory; and to anſwer thoſe who aſk what patrimony 

ou have left them, that their ſole inheritance was ignorance, 
incapacity, and indigence. You men of wealth and eminence, 
you whom Providence has rendered conſpicuous on the theatre 
of nature, to whom it has given the nobleſt opportunities of 
an, the divine beatitude by the exerciſe of univerſal 

nevolence and genuine patriotiſm; yours is the glorious pro- 
vince of bringing neglected merit from obſcurity, ot healing the 
wounds inflitted by adverſe fortune, and of cultivating thoſe 
talents which may be exerted for your own advantage, and the 
honour of your ſpecies. Thus you ſhall riſe in the heraldry of 
heaven, and your names diffuſe luſtre through the extent of 
ſpace and the archives of eternity, Otherwile the * 
glare and parade of your ſituation can produce nothing elſe but 
a deſpicable mimicry of real and intrinſie greatneſs, and are no 
more than a ſplendid maſk to cover what in itſelf is infamous or 
deteſtable. 

BLINDNESS, a privation of the ſenſe of ſight, ariſing from 
a total deprayation of its organs, or an involuntary obſtruction 
of their functions. Partial blindneſs, is that wherein ſome 
faint glimmering is left, as is 1 the caſe in people who 
have ripe cataracts, who are never fo blind, but they can diſ- 
cern day from night ; and, for the moſt part, in a ſtrong light, 
diſtinguiſh black, white, and ſcarlet, though they cannot per- 
ceive the ſhape of any thing. The reaſon is, that the light by 
which thoſe perceptions are made, being let in obliquely 
through the aqueous humour, or the anterior ſurface of the 
cryſtalline (by which the rays cannot be brought into a focus 
upon the retina), they can diſcern in no other manner than a 
ſound eye can through a glaſs of hroken jelly, where a great 
variety of ſurfaces ſo differently refract the light, that the 
ſeveral diſtinct pencils of rays cannot be collected by the eye 
into their proper foci; wherefore the ſhape of an object in ſuch 
a caſe cannot be at all diſcerned, though the colour may. Phil. 
Tranſ. No. 402. p. 447. The cauſes of blindneſs are either 
ordinary, as a decay of the optic nerve (an inſtance whereof 
we have in the Academy of Sciences, where, upon opening 
the eye of a perſon long blind, the optic nerve was found ex- 
tremely ſhrunk and decayed, and having no medulla in it) 2 
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ſome external violence, vicious conformation, th of a cata- 
rat, gytta ſerena, ſmall-pox, or the like, Hift. Acad. Scienc. 
ann. 1713 and 1721. For the r methods of treat- 
ing theſe difeaſes, ſee the SYsTE M, —_ 

LISTER, in the Animal Oeconomy, denotes a thin bladder 
raiſed on the ſkin, and full of a watery or other humour.- 
Bliſters are ſymptoms uſually enſuing on burns, ſcalds, and cau- 
ſtie matters applied to the ſkin. It is diſputed among ſurgeons, 
whether bliſters, in cafes of burns, are to be opened, or not. 
Some adviſe it, to prevent further ulcerations underneath z others, 
unleſs they be large, diſſuade it, as creating the patient needleſs 


n. | 
* Buiorzn, Epipaſtic, or Veſicatory, an external medicine, 
ſerving to raife a þliſt:r ; whence alſo it is itſelf, though impro- 
perly, called à bliſter. Of bliſters there are ſome which act 
very gently, and others with great violence. Bliſters are un- 
guents, cataplaſms, or plaſters made of ſharp, irritating medi- 
caments, which have a faculty of drawing the humours from 
within, outwards; inflaming and ulcerating the ſkin, and raiſin 
veficz, or bladder ; whence their denomination, veſicatory. We 
have veſicatories made of cantharides, of euphorbium, figs, ſub- 
limate of mercury, lapis infernalis, muſtard, anacardium, ſquills, 
briony, vinegar, pepper, leayen, leffer ſpurge, &c. which are 


incorporated and made up with honey, gums, reſins, &c. to bring 


them to the confiſtence required, 

Bliſtering chiefly takes place in the dropſy, delirious and 
feveriſh diſorders, apoplexies, pleuriſies, and the like. Some alſo 
preſcrihe jt in the hydrocephalus 1076-7060 catarrhs, 
cephalza, &c. Some ſay, that bli ering is generally found hurt- 
ful in dropſies. In the Phil Tranf. vol. I. part ii. No. 75. an. 
1758, there is a paper by Dr. Whytt, containing caſes of the 
remarkable effects of bliſters in leffening the quicknefs of the 
pulſe in coughs, attended with infarction of the lungs, and fever. 
See alſo ſeveral papers concerning bliſters in the Lond. Medic. 
Obſery. &c. vol. ii. p. 311. ibid. p. 382, and vol. iii. p. 102, 
where they are recommended as efficacious in curing an incon- 
tinence of urine. | 

The operation and effect of bliſters in curing fevers, are by 
ſome reſolved into the ingreſs of the particles o the cantharides 
into the blood; by others, into the quantity of hot, ſharp, and 
talt lymph diſcharged ; by others, into the condenſation of the 
blood, and ſtoppage of the rarefaction, whereby the ſpitits are. 
diſpoſed to be plentifully ſeparated. Dr. Cockburn, who refutes 
all theſe ſyſtems, accounts for it from the cantharides wounding 
the nerves or canals whereby the ſpirits are conveyed to the 
heart; Dr. Morgan from the ſubtile, hot, active ſalts gf the flies, 
ſtrongly Aras by the ſerum, and carried with it through the 
ſeveral glands and ſecretory ducts of the body, where they A by 
diſſolving, attenuating, and rarefying the viſcid coheſions of the 


h and ſerum, and ſtimulating the nervous coats of the veſ- 


els, whereby they are induced to throw off their ſtagnating 
viſcidities, and reſtore the free drain of the lymph from the ar- 
teries to the veins ; and at the ſame time, by ſcouting and cleanſ- 
ing the expurgatory glands, 4g critical ſweats and urines. 
Phil. Tranſ. No. 252, p. 1 3 r. Morgan endegyours to diſ- 
card the method of drefling bliſters, by which nothing is gained, 
but the plaguing and tormeuting the patient, and deptiving him 
of the benefit of a much greater diſcharge, which would be at 
leaſt three to one, were the ſave prophet ft on for four or five 
days, or as long as it will draw off any thing; and then, when 
it has done running, taking it off and applying a plaſter of me- 
lilot, or rather of diachylum, once, for all, till the part is quite 
well and healed. Indeed, when a bliſter is firſt raid, if it doth 
not break and run of itſelf, it may be 2 to raiſe the lower 
end of the plaſter a little, to ſnip the bladder, and let out the 
water; but if the ſurgeon has made the plaſter ſtrong enough, 
this is commonly done of itſelf, without help. It is uſually ob- 
jected, that a ſtrong epiſpaſtic left on five or ſix days, muſt deep- 
ly corroge the fleſh under it, and thereby 72 a mortifica- 
tion. But this, according to the author laſt cited, is ſo far from 
being true, that, on the contrary, it prevents the worſt accidents 
uſually happening in bliſtering, which are what they call ſloughs, 
or deep ſtrong incruſtations of a ſharp ſalt and adheſive matter, 
covering the whole ſurface of the fleſh where the plaſter had been 
applied. Now, this is always occaſioned by an unſeaſonable 
removal of the epiſpaſtic, while the humour is in full gw, and 
ſtrongly feeding to the part; and the humour, thus, ſuddenly 
checked and thrown back for want of a ſufficient drain, forms 
this lough. Morg. Mech. Pract. of Phyſ. p. 176. 
BLOOD, a warm, red liquor in moſt animals, circulating, 
by means of arteries, and veins, through every part of the body, 
during their life, and the common ſource whence all the neceſ- 
fary and ſuperfluous animal liquids are derived. 
Circulation of the BLooD, denotes a natural motion of the 
blood in every living animal; whereby that fluid is alternate] 
conveyed from the heart to every part of the body, by the ar- 
teries, and returned from the ſame parts to the heart by the 
veins. Tho circulation of the blood has been generally allow- 


ed to have been firſt diſcovered in England, in the year 1628, 


by Harvey a phyſician of our own country ; though there are 
ſeveral authors who difpute it with him. The circulation of 


d 


of the heart, through 


the blood through the lun the major circuitys 
edly the 9 of Hare 7 Manda the —— r 1 
knowledge of the motion of the blood; but they were igno 
of its regular circulation. | 1 
The circulation of the blood is evinced, from the follow; 
r 1 1 | | ng 
I. All the blood of a living animal, upon woundi 
of the larger arteries, is ſoon — e with — 
force: as in the operation of butchers, &c. Hence, it follon 
that the blood has a paſlage from every part of the animal bog 
into every artery: and if the whole mal of blood be found 4 
move on this occaſion, it is evident it muſt have moved before * 
2. The great quantity of blood driven out of the heart into 
the arteries of eyery pulſe, makes a circulation neceſlary ; ſin 
without it, an infinitely greater ſtock of blood muſt be dp 
in the body of a man, than any obſervation or experiment will 
allow of. For though the ancients, who knew not this circ, 
lation, imagined that only u Se or two was expelled at each 
ſyſtole; which they were neceſſitated to ſuppoſe, to avoid the 
too great diſtenſion of the arteries, from a more confiderable in. 
flux: yet it is certain, and eyen demonſtrable, that there mug 
needs bean ounce, or more, driven into them at each time; and yer 
ſome compute that there are 3000 or 6009 pulſations in an hour. 
3. Any one of the arteries, being tied with-a thread, will 
ſwell, and beat, between the bandage and the heart; but they 
grow. flaccid between the — and the extremities of the 
body. If now the artery be cut between the bandage and the 
heart, blood ſtreams out, even to death; if it be cut between the 
bandage and the extremity of the body, the quantity of blood it 
yields is very ſmall. The vital blood, theretare, flows through 
the arteries; and its courſe is from the heart towards the ex. 
tremes of the : and this it does in every part of the body 
internal and external ; ſtill out of a wider part into a narrower, 
out of the trunk into the branches, And it is on this principle 
alone, that all the blood may be derived into any artery, aud 
W at it. che largeſt a * 
4. Any one of the largeſt veins being bound up with a thr 
ſwells between the extremes af the body and the bandage, * 
without beatipg ; and between the bandage and heart it becomes 
flaccid. If opened in the farmer part, it bleeds largely; if in the 
latter, ſcarcely at all. The blond, therefore, flaws briſkly from 
every part of the body into this vein; and its courſe is from the 
extremities towards the heart ; from the narrower parts of the vein 
towards the wider parts; from the branches to the trunk, 
From the whole it is clearly evident, that all the arteries of 
the body are continually bringing the blood from the left part 
the trunks of the arteries, into the branches 
and from thoſe to all parts of the body, internal and external ; 
and on the contrary, that all the veins, excepting the porta, are 
perpetually bringing back the blood fram the extreme parts into 
the ſinaller branches; from thoſe it paſſes into the larger, at 
length into the trunks, and thenee into the cava; and through 
the ſinus venoſus, or trunk of that vein (which ends in the ca- 
vity of the right auricle) into the heart. 

The blood being arrived here, its circulation is continued 23 
follows : The auricles of the heart being large hollow muſcles, 
are furniſhed with a double ſeries of ſtrong fibres proceeding 
with a contrary direction to two oppoſite tendans, the one ac- 
hering to the right ventricle, the other to the ſinus venoſus ; 2 
alſo with innumerable veins and arteries; by the contractile 
force of theſe aurictes, the blood wilt be vigorouſly expreſſed, 
and drove into the tight ventricle ; which, upon this contraion 
is rendered flaccid, empty, and diſpoſed to admit it. 

If the right ventricle, thus full of blood, by the contraction 
of its fibres, pteis the blood towards the aperture again, venous 
blood at the {ame time pouring in, will drive it back again into 
the cavity, and mix it more intimately z tall riſing up againſt the 
parietes, it raiſes the valvala tricuſpides, which are ſo connect: 
ed to the fleſhy columns extended on the oppolite fide, as that 
when laid quite down. they cannot cloſe the parietes of the right 
ventricle ; theſe it thruſts towards the right auricle, till being 
there joined, they ſtop the pallage vecy clolely, and prevent any 

turn, By the . ame blood riſes up into the 
three ſemilunar valves, placed bn the exipemity of the = 
mouth, and lying open to the pulmonary artery: thele it 
cloſe againſt ny of the artery, 2 es a paſſage into the 
artery alone. The venous, blood, refore, that is the blood 
of the body, continually moves. out of the figus, or trunk of 
the vena cava, through the right auzicle, and right ventricle, 
into the pulmonary artery, in, à continued and forcible ſtream. 
The blood carried by this artery into the lunga: f and diſtributed 
by its branches through the whole ſubſtance thereof, is firk ac 
mitted into the extremities of the pulmonary vein, called arte 
ria venoſa; whence g into four large veſſels, which unte 
together, it is brought to che left, Gpus venoſus, or trunk of the 
pu ry vein; by the force of whoſe mulculous ſtructure 
it is driven. into the left ventricle, which, on this occalien, » 
relaxed, and by that means prepared to receive it. Hence, # 
before, it is drives, into the left ventricle, which is relaxed b) 
the ſame means; and the valvulz mitrales opening, admit it 1n'9 
the left ventricle, and hinder its reflux into the pulmonary hen 
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From hence it is forced into the aorta > at whoſe orifice 
there are three ſemilunar valves, which alſo prevent a reflux, by 
cloling the ſame. And thus is circulation effected; all the blood 
ſent into the lungs, and received in the arteria vengſa, finus ve- 
no/us, left auricle and ventricle, being here continually propelled' 
into the aorta, whoſe ramifications ate ſpread throughout all the 
rell of the body, with a violent motion. 

This motion, in living animals, is attended with the following 
phenomena: 

1. Both the venous ſinuſes are filled, and grow turgid at the 
ſame time. 2. Both auricles grow flaccid at the ſame time, and 
both are filled at the ſame time with blood, impelled by the con- 


, tratile force of its-*correſpondent muſcular venous ſinus. 


Each ventricle contrafts, and empties itfelt of blood, at the ſame 
time, and the two great arteries are filled and dilated at the ſame 
time. 4. As ſoon as the blood, by this contraction, is expelled, 
both veytricles being emptied, the heart grows longer and broader, 
and conſequently more flaccid- and capacious. 5. Upon which 
the hes fibres of both venous ſinuſes contratt, and expreſs 
the blood contained in them into the ventricles of the heart. 6. 
In the mean time, the venous ſinuſes are again filled, as before ; 
and the auricles, &c. return into their former habitude. 7. And 
this alteration continues till the animal begins to languiſh, under 
the approach of death; at which time the auricles and venous 
finuſes make ſeveral palpitations, for one contraction of the ven- 
tricle. Thus is all the blood, in its return from every part of 
the body, internal and external, and from every part of the heart 
and its auricles, impelled into the right ventricle, out of that into 
the lungs, thence into the left ventricle, and thence through the 
whole extent of the body, and thence again brought back to the 
heart. ö g 

As to the manner of the blood's paſſing out of the arteries into 
the veins, in order to its being returned to the heart, there are 
two opinions. a 

In the firſt, the veins and arteries are ſuppoſed to open into 
each other, or to be cutinucd from each other, by anaſtomoſes, 
or inoſculation of their extremities. 

In the, latter, the extreme capillary arteries are ſuppoſed to let 
out their blood into the pores of the ſubſtances of the parts, on 


- whole nutrition part 1s ipent, aud the reſt is received in at the 


mouths of the capillary veins. 

Each of thefe opinions muſt be allowed to- have its reaſon : 
for, without the firſt, it were difficult to account for ſo quick a 
return of the blood to the heart, as in effect we find ;. beſides, that 
in ſome of the larger veſſels there is a contefled anaſtomolis, v. g. 
in the ſplenic artery with the ſplenic vein, &c. whence authors 
conclude the ſame contrivance to hold in the leſſer veſſels, even 
in the,ſmalleſt twigs in the extreme parts of the body, though not 
diſcovered by the eye; nature being ordinarily found very uni- 
torm, and conſiſtent with herſelf. 

- Riolanus, however, who will allow of no circulation but by 
anaſtomoſis, allows of none, neither, but by the larger veſſels. 

The reaſon of the latter opinion is deduced hence, that if part 
of the arterial blood did not ooze out into the ſubſtance of the 
parts, they could not be nouriſhed thereby : for the blood, while 
contained in the veſlels, may indeed convey warmth thereto, but 
no nutriment ; the very veſlels themſelves being not nouriſhed 
by the fluid running imtheir cavity, but by capillaries paſſing their 
coats, : 


It then the blood be driven out of the veſſels in a greater quan- 


tity than is required for nutrition, the redundancy muſt be im- | 


bibed by the capillary veins. — 
M. Lewenhoeck ſeemed to have put this matter out of doubt, 
by his microſcopes, with which he diſcovered the inoſculations, 
or continuations of the extremities of the veins and arteries, in 
hes, frogs, &c. See ANASTOMOSIS. But doubts ariſing 
whether the veins and arteries in human bodies and quadrupeds 
were of ſimilar ſtructure, Mr. Cowper made experiments, which 
evinced the inoſculation in the omentum of a cat, and alſo in the 
meſentery of a He found that the extremities of the veſſels 
«e not equally leſſened, in the inoſculations, in different animals. 
In the tail of the tadpole, he frequently obſerved ſeveral .com- 
munications between the veins and the arteries, through each of 
which two globules of blood might paſs together. In young fiſh, 
particularly grigs, the communicant branch is ſo ſmall, that one 
globule ot blood can ſcarcely paſs in the ſpace of three ſeconds. 
The tail of a newt, or water-lizard, affords alſo a very enter- 
tanning 1 of the circulation of the blood, through almoſt 
number leſs ſmall veſſels; but no object ſhews it ſo agreeably as 
one of theſe animals while ſo young as ndt to be above an inch 
long; for then the whole body is ſo very tranſparent, that the 
circulation may be ſeen in every part of it, as well as in the tail; 
and, in theſe objefts, nothing is more beautiful than the courſe 
ol the blood into the toes, and back again, where it may be traced 
all the =. with great caſe. Near the head there are alſo found 
three ſmall fins, whieh afford a very delightful proſpect. Theſe 
ae all divided like the leaves of polypody, and, in every one 
of the branches of theſe, the blood may be very accurately traced, 
unning to the end through the artery, and there returning back 
Oe / a vein of the ſame ſize, and laid in the ſame diretlion; 
va. 


and as the voſſels are very numerous and large in this part, and 
the third or fourth magnifier may be uſed. there are — 
ſeen thirty or — channels of the running blood at once; and 
this the more as the globules of blood iti the newt are large, and 
are fewer in number, in proportion to the quantity of ſerum, than 
in any other animal, and their figure, as they are protruded through 
the veſſels, changes in a very ſurpriſing manner. | 

In a fetus, the apparatus for the circulation is ſomewhat dif- 
ferent from that above deſcribed. The 1 which ſeparates 
the two auricles of the heart, is pierced through with an aperture, 
called the foramgn ovale ; and the trunk of the pulmonary artery, 
a little after it has left the heart, ſends out a tube in the deſcend- 
ing aorta, called the communicating canal. | 

he foetus being born, the foramen ovale cloſes, by degrees, 
and the canal of communication dries up, and becomes a imple 
ligament. Though, in ſome inſtances, it has been known to re- 
main open, 

This mechaniſm once known, it was eaſy to perceive its uſe. 
For while the fetus is incloſed in the uterus, it receives no air, 
but that little furniſhed it by the umbilical vein. Its lungs, 
theretore, cannot ſwell and ſubſide, as they do after the birth, 
and after the free admiſſion of the air. They continue almoſt at 
reſt, and without any motion: their veſſels are, as it were, full 
of themfelves, and do not allow the blood to circulate, either in 
abundance or with eaſe. Nature, therefore, has excuſed the 
lungs from the paſſage of the greateſt part of the blood, and has 
contrived the foramen ovale, by which part of the blood of the 
vena cava, received into the right auricle, paſſes into the left au- 
ricle, at the mouth of the pulmonary veins; and by this means it 
is found as far in its journey as if it had paſſed the lungs. But 
thiy is not, all: for the blood of the cava, which, miſling the 

foramen ovale, paſſes from the right auricle into the right ven- 
tricle, being ſtil] in too great quantity to paſs by the lungs, whi- 
ther it is driven through the pulmonary artery, is partly inter- 
cepted in the way by the communicant canal, and poured imme- 
diately into the deſcending aorta. ' 

This is the doctrine of Harvey, Lower, and moſt other ana- 
tomiſts; but M. Mery, of the Royal Academy, has made an 
innovation in it. He afligns another uſe for the foramen ovale, 
and maintains that the whole maſs of blood brought from the 
cava to the right ventricle, paſſes, as in adults, into the pulmo- 
nary artery ; whence part of it is conveyed by the communicant 
canal into the aorta, and the reſt brought from the lungs by the 
pulmonary vein into the left auricle, where it is divided into-two 
parts, the one paſſing through the foramen ovale, into the right 
ventricle, without circulating through the aorta, and the reſt of 
the body: the other part puſhed, as in adults, by the contraction 
of the left ventricle, into the aorta, and the whole body of the 
foetus. The whole queſtion then turns upon this, viz. whether 
the blood paſſes through the foramen ovale from the right to the 
left ventricle, or from the left to the right ? 

M. du Verney aſſerts the ancient opinion, againſt M. Mery, 
and maintains that the foramen ovale has a valve ſo diſpoſed as 
to be opened by the blood driving into the right ventricle ; but 
ſhut the more firmly by its puſhing towards the left. But M. 
Mery denies the exiſtence of any ſuch valve. Again, in an adult, 
the, aorta, being to receive all the blood of the pulmonary artery, 
is found of the ſame bigneſs. In a fetus, the two arteries are 
to receive unequal quantities, which of the two ſyſtems ſoe ver 
be followed. According to the comman opinion, the aorta, re- 
ceiving more blood than the pulmonary, ſhould be bigger: ac- 
cording to the opinion of M. Mery, the pulmonary artery ſhould 
be the bigger, as being eſteemed to receive a greater quantity of. 


To judge of the two ſyſtems, therefore, it ſhould ſeem there 
needed nothing but to detexmine which of the two veſſels were 
largeſt in a fetus. ; 
M. Mery always found the 1 artery half as big again 
as the aorta: and, on the other hand, M. Tauvry, who ſeconded 
M. du Verney, produces caſes where the pulmonary is leſs than 
the aorta: the facts on both ſides being examined by the French 
Royal Academy. 
M. Tauvry adds, that though the pulmonary artery ſhould be 
greater than the aorta, yet this does not prove, that more blood 

aſſes the firſt than the ſecond; fince it may be accounted for 
—— the blood's preſſing more flowly towards the lungs, which it 
finds ſome difficulty to penetrate, and accordingly ſwells, and is 
driven back. f 

M. Littre, upon diſſecting an adult, in whom the foramen ovale 
was ſtill open, and meaſuring the capacities of the veſſels on each 
ſide, declares for M. Mery. J 

As to the force of the circulation in the foetus, anatomiſts are 
again divided, The popular opinion is, that, during geſtation, 
the arteries of the uterus convey their blood into the placenta, 
which is nouriſhed by it, and that the ſurplus is conveyed into 
the roots of the umbilical vein, which makes part of the navel- 
ſtring: thence it is carried to the liver of the fcetus, where it 
enters the vena cava, and is thence conveyed to the right ventricle 
of the heart, and diſtributed as before. Again, the blood, 
brought from the iliac arteries 1 * fetus, enters the — 
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by the umbilical arteries; then paſſes into the — where 
© is reſumed by the veins of the uterus, which carry it — 
again to the mother: and perhaps alſo by the rovis of the um- 
bilical vein, which mix it afreſh with the blood of the mother. 
| According to this ſyſtem, therefore, it is the blood of the mother 
that ſupplies the child; which is here only regarded as a diſlintt 
member, or part, of her frame. See the Syſtem of MiDWIFE&RY, 
Part I. Sect. 1. | 

The beating of her heart ſends to it a portion of her blood: 
and ſo much of the impulſe is preſerved, as ſuffices to maintain 
that languid circulation which a foetus enjoys; and in all proba- 
bility, gives that feeble pulſation obſerved in the heart. | 

. Mery diſſected a woman big with child, killed by. a fall 
in the cavity of her belly were found ſeven or eight pints of 
blood: all the blood-veſſels being emptied: the child too was 
found dead, but without the leaft appearance of any wound os 
contuſion, all its blood · veſſels being empty of blood, like thoſe of 
the mother. The body of the placenta ſtill adhered to the whole 
inner ſurface of the uterus; nor was there any extravaſated blood 
there. Now the blood here had no other way to diſcharge itſelf, 
but by the veins of the uterus : whence it follows, that thoſe 
veins bring back to the mother the blood of the fartus ; which, 
alone, eſtabliſhes the whole ſyſtem. If the eirculation were only 
"from the foetus to the placenta, and net alſo to the mother, the 
dead child would have had all its blood. 

Upon the whole, the blood in the lungs of the fetus has none 
of the advantages of air, or reſpiration z which yet being neceſſary, 
nature, it is ſuppoſed, takes care that it receives @ portion of air, 
mixed her with its mother's blood, and tranſmitted to ut by 


the umbilical veſſels, to be diffuſed through the body. This 1s | 


confirmed henee ; that, by conſtringing the navel-ſtring very tight 
the child dies like a man ſtrangled; which appears to be owing to 
nothing but the want of air. Add to this, that as ſoon as the 
mother ceaſes to reſpize, the fœtus expires. 

As to the velocity of the circulating blood, and the time wherein 
the circulation is completed, ſeveral computations have been made. 
By Dr. Keill's account, the blood is driven out of the heart into 
the aorta, with a velocity which would carry it g2 feet in a mi- 
nute ; but this velocity is continually abated by, the progreſs of 
the blood through the numerous ſettions or branches of the arte - 
ries;. ſo that before it arrives at the extremities of the body, its 
motion is infinitely diminiſhed, | 

Dr. Keill, upon « moderate ratio of the branches of the arteries 
to the trunk, ſhews, that the greateſt velocity of the blood is to 
che leaſt, in à greater proportion than that of 10000,00000,00000 

©0000, 00000,00000,00000,00000 to one. 

The ſpace of time wherein the whole maſs of blood may ordi- 
narily circulate, is variouſly determined. Some of the lateſt wri- 
ters it thus: ſuppoſing the heart to make 2600 pulſes in an 
hour, and that at every pulſe there is expelled an ounce of blood, 
as the whole maſs is not ordinarily computed to exceed a4 pounds, 

It muſt be circulated ſeven or eight times over, in the ſpace of an 

ur. See the article PULS E. 

The impetus, occaſioning the circulation, is great enough in 
ſome animals to raiſe the blood fix, ſeven, or eight feet high 
from the orifice it ſpins out at, which, however, is tar exceeded 
by that of the ſap of a vine in bleeding time, which will ſome- 
times riſe upwards of forty feet high. Phil. Tranſ. No. gos, 
P. B74» 

The heat and motion of the blood are always greater, from a 
greater activity, in the day than in the night; and they are like- 
wiſe ever greater from the food taken in the day-time; for the 
pulſe is always quicker after eating than before it; after a full 
meal, than after a ſpare one; and after a meal of drier and ſtronger 
food, than after a meal of fuod that is moiſter and weaker, See 
the article Foop, 

It now remains to give ſome further account of the means by 
which the circulation of the blood is carried on, in the living body, 
From the time of Harvey till very lately, this was ſuppoſed to be 
chiefly the muſcular power of the heart and arteries, which by 
ſome phyſiologifls have been thought to be prodigioully great; 
and accordingly many calculations, requiring no {mall degree of 
mathematical knowledge to unde: ſtand them, have been made, of 
the forces requiſite to. perform this circulation. Other phy ſiolo- 
gifts however, have thought proper to take in ſeveral auxiliary 

elps, as the motion of the muſcles, reſpiration, &c. and from Dr. 
Hale's experiment, it appears that reſpiration hath a conſiderable 
influence in this matter. It cannot, however, be the ſole cauſe, 
ſeeing the circulation is carried on in animals which do not refpire, 


New Hypotheſes by Dr. Wilſon. . ; 


In 1773. Dr. Wilſon, in his ſecture ſuggeſted a new prin- 
eiple of motion, which, we believe, was never uſed before, to 
account fus the circulation. of animal fluids. It is briefly this: 
. - x _ _ ot = —— body do all of them ſuffer a conti- 

nual waſte, and con ſequen uirea conſtant ſupply in or- 
tion ; we muſt look — — out of the boch 9 
end of the motion, and on their entering into the body to be the 
beginning of it; and hence we are to look for the origin of all 


new ſupplies are taken in. This is the prime vie, where the 
lacteals abſorb a fluid from digeſted aliment, and convey it into 
the blood, The power by which this is accompliſhed, is neceſ- 
ſarily independent of the heart, as having not the leaſt connettion 
with it. has been ſaid to be the ſame with that which caulcs 
fluids to riſe in capillary tubes: but though very probably the 
powers in both caſes may be the ſame, there is this remarkable 
difference between them, that in the capillary tubes the fluids 
only riſe to a certain height; and will not riſe at all unleſs the 
tubes are empty. 
tull, and continue to do fo. Neither is the force whereby 
this abſorption is performed to be accounted little ; ſceing 
the ſupply by the — muſt conſtamly be equal to the wake 
which is continually taking place in the fluids already contained 
im the veſſels. e ſee alſo with what force an abſorption of 
this kind ſometimes takes place in other caſes ; thus ropes will 
abſorb water with ſuch as to raiſe immenſe weights 
ſaſlened to them; and which no mechanical injettion of water 
into ſmall tubes could poſſibly accompliſh. What is already ſaid 
of the lafteals applies alſo to the lymphatics ; and from thence 
we are almot te to conclude, that the caſe is the ſame witl; 
the ſanguiferous veins alſoz that though there may be a comi. 
nuation of fome arteries into the veins correſponding with them, 
yet that for the moſt theſe veſſels extravaſate the blood into 
' {mall cavities, which is then taken up by the abſorbent power of 
the veins, and returned to the heart. For a copious account 
| of the lymphatic and abſorbent ſyſtem, fee the Syſtem g 
| — 7 Part III. Sect. 21. For repreſentation, ſee Plates 

and 7. | 

„ It, however, the veſſels continued abſolutely full, it would 
| be impoſlible that any motion could be carried on in them; and 
to continue and regulate the circulation, the heart with its cavitics 
is provided. Let us ſuppoſe, that by the abovementioned power 
the veins are full, and — auricles or chambers into which the 
veins empty themſelves are full alſo: where is the colletied 
ſireams in the veins to go next? There is no room for more iu the 
auricle, What muſt be done ? The auricle contratts and empticy 
nell. The conſequence is @ ſudden vacuum, equal to what the 
auricle could contain; the turgid veins, urged by the abſorbing 
power abovementioned, ruſh their contents into the auricle, to (ill 
up the vacuum again ; and all behind movingin the venous direc- 
Mon, advances forward with fo much force, that the veins near 
the heart ſuſtain a pulſation from the regurgitatiog of this impe- 
tuous ſtream, when the auricle {huts upon it to empty itſelf, In 
ſhort, the ſull auricle occupies a determinate quantity of ſpace in 
the breaſt :. when it is emptied, there it a nonreſiſting vacuum of 
fo much ſpace as was full before, and thither there 1 a mechani- 
cal niſus from the remoteſt filament of a vein over the whole 
body, which becomes conſpicuous in the torrent that ruſhes 
every. other moment from the mouth of the vena cava into this 
vacuum,” | 

This is a ſhort abſtract of Dr. Wilſon's new theory of the 
circulation, According to him, this abſorbing power of the 
veins is the principal agent, while the heart and arteries do no 
more than empty themſelves of the blood with which they arc 


not be lufficient to carry on the circulation for a 5 moment, 


not conſider as abſolutely unmechanical, though we cannot reduce 
it either to mechanical rules or ideas. But as we apprehend all 
ſpeculations concerning ſuch cauſes muſt be arbitrary, and without 
ſoundation, we forbear to give auy account of the Doctor's opi- 
nions on this ſubject. s 

Blood contains no Air while in the Bodies of Animals. 

It hath been a general opinion, that blood, as it exiſts in the 
| bodies of animals, contains a conſiderable quantity of common 
air; and indeed it is certain, that blood, after it has been drawn 
from the veins of any animal, and afterwards placed under the 
receiver of an air-pump, yields a very conſiderable quantity of air 
upon exhauſting the receiver: but if a portion of any blood- 
veſſel is tied up, ſo as to prevent the eſcape of its contents, and 
then cut out of the body and placed under a receiver, it will not 
tel or ſhew the leaſt ſign of its containing any quantity of ate 
. whatever, | 
Though there is no living creature as yet known whoſe liſe 
does not immediately depend upon the circulation of ſome kind 
of fluid through its veſſels, yet unleſs ſuch fluid is of a red colou!, 
it does not obtain the name of blood; and, therefore, ſuch crea- 
tures as have a colourleſs or milky liquor circulating through then 
vellels, are called ex/anguincous animals. | 

Appearance of the Blood when\drawn from a Jein. 


vein in the human y, is well known. It firſt ſeems an ho- 
mogeneous red liquor ; then it conſolidates into dne uniform 
mals; in a little time, a yellowiſh watery liquor begins to ſepa- 
rate from it, which is more or leſs in quantity, according to the 
ite in which the blood happens to be; the red maſs, in the men 
time, contrabts greatly in its dimenſions, and increaſes in ſolt- 
dity, But this increaſe of ſolidity is likewiſe 4 to the 
ate of the blood at the tinie. In flrong people, if attacked wi 
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the motions of the fluids in that part of the ſyſtem where the 
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In the latteals they riſe in veſlels already 


filled by the veins. Even this cauſe, however, he ſays, would. 


without the preſence of another, which ae calls He, and does 


The common appearance of the blood, when drawn from @ 
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violent inflammatory diſeaſe, the ſolid part is exceedi h, 
mach that Dr. Huxham ſays be has —— — 1 An 
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like a piece of fleſh ĩtſelf: whereas, in other diſcaſes, the ſolid part 
is very {oft and tender, breaking in pieces with the (lighteſt touch. 
The ſapontaneous ſeparation of the blood into craſſamentum, 
ſerum, and coagulable r hath been voticed in the Syſtem of 
AvAronux, Part V. Sekt. 5. 

Dr. Lewis's Account of the Blood. | 

In Dr. Lewis's notes on Newman's Chymiltry, we have the 
ſollowing account of the blood, and the parts into which it may 
be reſolved : Recent blood is equally fluid, and in taſte ſome- 
what ſaline. Viewed by a microſcope, # appears compoſed of 
numerous red globules, ſwimming in a traniparent fluid. On 
landing for a little time, it ſeparates into a thick craſſamentum 
and fluid ſerum. By agitation it continues fluid. A conſiſtent 

matter adheres to the ſtirrer, which, by repeated ablution 
with water, becomes white. Received from the vein in warm 
water, it depoſits a quantity of tranſparent filamentous matter, the 
red portion continuing diſſolved in the water. On evaporating 
the lud. a red powdery ſubſtance is left. It conyeals - troſt, 
and becomes fluid again by warmth: after liquefaction it quickly 
putrifies. Fluid and florid blood, expoſed to a temperate air, 
putrifies ſooner than ſuch as is more denſe. Inſpilſated to dryneſs, 
it leaves a dark-coloured maſs, amounting, at a medium, to about 
one-fourth of the weight of the blood, of a bitter, faline taſte, 
ealily inſlammable, burning with a blueiſh flame. The exſiccated 
blood is not ſoluble in acid or alkaline liquors; but gives ſome 
tincture to water and to ſpirit of wine, and is more powerfully 
ed upon by dulcified ſpirit of nitre. Recent blood is coagu- 
laed by the mineral acids, and by moſt of the combinations of 
them with earthy and metallic bodies. With vegetable acids, and 
with ſolutions of neutral ſalts, it mingles-equally without coagu- 
lation, Alkalis, both fixed and volatile, render it more fluid, and 

reſerve it from coagulating, . 

„The ſerum; of blood is more ſaline than the craſſamentum 
and does not ſo ſpeedily putrify. It freezes ſomewhat more difh- 
cultly than pure water; and its aqueous part evaporates, by kl 
gentle warmth, ſomewhat more readily, leaving about one- twelſth 
of the weight of the ſerum of a ſolid yellowiſh —.— matter. 
Expoſed to heat a little greater than that of the human body, it 
coagulates into a ſolid maſs, without any conſiderable evaporation. 
Both this coagulum and the inſpiſſated ſerum are readily influn- 
mable in the fire, not diſſoluble in water, or in ſpirit of wine, in, 
acid, or in alkaline liquors. 

| Colour of Blood, - 

Dr. Cullen, in his phyſiological part of the Inſtitutions of 
Medicine, acknowledges that we know but little of the formation 
of any of the animal fluids; and concerning the microſcopical 
obſervations, &c, on the blood, gives his opinion in the follow- 
ing words: „ The red globules have been conſidered as an oily 
matter, and from thence their diſtin and globular appearance 
has been accounted for; but there is no dirett proof of their oily 
nature; and their ready union with, and — in water, 
renders it very improbable. As being microſcopical objetts only, 
they have been repreſented by different perſons very differently. 
dome have thought them ſpherical bodies, but diviſible into fix 
— each of which, in its ſeparate ſtate, was alſo ſpherical ; 
ut other perſons have not obſerved them to be thus diviſible. 
To many obſervers they have appeared as perfectly ſpherical ; 
while many judge them to be oblate ſpheroids, or lenticular. 
To ſome they have appeared as annular, and to others as con- 
lninga hollow. veſicle. All this, with ſeveral other circumſtances 
relating to them, very variouſly repreſented, ſhew ſome uncer- 
unty in microſcopical obſervations ; and it leaves me, who am 
not converſant in ſuch obſervations, altogether uncertain with 
relpeft to the preciſe nature of this part of the» blood. The 
chymical hiſtory of it is equally precarious ; and therefore what 
bis been hitherto ſaid of the — and changes happening to 
theſe red . we chooſe to leave untouched, We ſuppoſe 
lat the red globules, when viewed ſingly, have very little colour; 
nd that it is only when a certain number of them are laid upon 
"me another, that the colour appears of a bright red: but this alſo 
ab its limits; ſo that when a number ok globules, laid one on 
"her, is conliderable, the colour becomes of a darker red. 
bon this ſuppoſition, the colour of the maſs of blood will be 
"nghter or darker, as the colouring part is more or leſs dilfuſed 
wong the other parts of the maſs; and we think this appears 
be truly the cale, from every circumſtance that attends the 
1 . which have been at any time obſerved in the colour of 
the h 00d,” 4 
Colour of the Blood accounted for from the Aflion of the Air. 
,-ncerning the uncertainty of microſcopical as well as chy- 
mica] experiments, we ſhall not diſpute ; though the concluſion 
yan them ſeems carried too far. But with regard to the colour 
0 the blood, we apprehend it hath been known almoſt, if not alto- 
her, lince the diſcovery of the circulation, that the florid or 
u colour depends on the preſence or abſence of air, and nat 
my number of globules. Thus the blood, returning from the 
au 8 of a dark colour. Though diluted with the treſh chyle 
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tilt it paſſes through the lungs, upon which it iaſlantly aſſumes a 
very florid red: but it can never be proved that the globules in 
the pulmonary vein are at all leſs numerous than in the pulmo- 
nary artery. That this — of colour may be eſſecled by the 
air, through membranes much thicker than we can ſuppole the 
veſſels of the lungs to be, bath been demonſtrated by Dr. Prieſt- 
ley's experiments, mentioned under the article DEPHLOG1ST1- 
CATED AIR, and in the Syſtem of AgroLoGy, Set. g: but 
whether the change is occalioned by the mere ſeparation ot phlo- 
giſton from the blood, or by the abtoxption of ſome other princi- 
ple in its head, is not yet determined, though the latter is indeed 
acknowledged by. Dr. Prieltley himſelf to be the more probable 

inion. He even ſuppoſes the redneſs to be owing to a portion 
ot dephlogiſticated air, abſorbed in the lungs; but, in the Syſtem 
and Section laſt referred to, it is ſhewn that this fluid cannot be 
abſorbed by any liquid without decompolition. It mult therefore 
be the elallic principle of this air which is ablorbed, while the 
other, combined with part of the phlogiſlou, emitted by the blood, 
is converted into fixed air. ; 

Uſes of the Blood in Animals. 

This leads us to conſider the uſes to which the blood is ſub- 
ſervient in the animal economy, and the changes that happen to 
it in reſpiration. The uſes of this fluid are ſo various, and of 
luch an 1 ot nature, that ſome have not ſcrupled to affirm 
the blood tobe actually poſſeſſed of a livigg principle, and that 
the lite of the whole body is derived from it, This opinion was 
firſt broached by the celebrated Harvey, the diſcoverer of the cix= 
culation; but in this he was never much followed; and the hypo- 
theſis itſelf, indeed, has been much laid aſide, till of late it was 
revived by the late Mr. J. Hunter, profeſſor of anatomy. He 
[upparts his opinion by the following arguments: 

Mr. Ilunter's — in Favour of this Opimon, 

1. The blood unites living parts, in {ome circumſtances, as 

certainly as the yet recent juices of the branch of one tree unite 
it with that of another. ere either of theſe fluids to be con- 
ſidered as extraneous, or dead matters, he thinks, they would abt 
as ſtimuli, and no union would take place in the animal or v 
table kingdom. This argument Mr. Hunter imagines is ſtill tar- 
ther eſtabliſhed by the following experiment : Having taken off 
the teſticle from a living cock, he introduced it into the belly of a 
living hen. Many weeks afterwards, upon injecting the liver gf 
the hen, he injected the teſticle of the cock, which had come in 
contatt with the liver, and adhered to it. He glleges, that, in 
the nature of things, there is nat a more intimate cannettion 
between life and d ſolid, than hetwgen life and a fluid. For, 
although we are more accuſtomed ta connett it with the one than 
the other, yet the only real difference which can be ſhown between 
a ſolid and a fluid is, that the particles of the one aro leſs moveable 
among themſelves than thoſe of the other. Beſides, wo often fee 
the ſame body fluid in one caſe, and ſolid in another. 
a, The blond becomes vaſcular, like other living parts. Mr, 
Hunter affirms, that, aher amputations, the coagula in the extre« 
mities of arteries may be injected, by injecting thele arteries ; and 
he hes @ preparation in which he thinks he can demonſtrate vellels 
riſing from the centre of what had been a coagulum of blood, and 
pony into the ſtream of the circulating blood. 

3. Blood taken from the arm in the molt intenſe cold which 
the human body can bear, raiſes the thermometer to the ſame 
height as blood taken in the molt ſultry heat. This he conſiders 
as a ſtrong proof of the blood being alive; as living bodies 
alone have the power of reſiſting great degrees both of heat and 
cold, and of maintaining, in almoſt every ſityation, while in 
health, 1hat temperature which we diltiaguiſh by the name of 
animal heat. . 

4. Blood is capable of being acted upon by a ſtimulus. In 
proof of this he obſerves, that it coagulates from —— as cer - 
tainly as the cavities of the abdomen and thorax jnflame from the 
ſame cauſe, The more it is alive, that is, the more the animal 
is in health, it coagulates the ſaoner on expoſure ; and the more 
it has loſt of its living principle, as in the caſe of violent inſlam- 
mations, the leſs it is ſenſible to the ſtimulus produced from us 
being expoſed, and it coagulates the later, 
+ The blood preſerves life in different parts of the body. 
When the nerves going to a part are tied or cut, the part becomes 
ralytic, and loſes all power of motion; but it does not mortiſy. 
Ff che artery be cut; the part dics, and mortification enſues. What 
keeps it alive in the firſt caſe? Mr. Hunter believes it is the 
living principle which alone can keep it alive; and he thinks that 
this phenomenon is inexplicable on any «ther ſuppoſition than 
that life is ſupported by the blood. 
6. Another argument he draws from a caſe of a fraftured os 
humeri he had occaſion to obſerve. A man was brought into St. 
George's hoſpital tor a {imple fracture of the 0s Aumert, and died 
about a month after the accident. As the bones had nat united, 
Mr. Hunter injetted the arm after death. He found that the 
cavity between the extremities ot the bones was filled with 
blood which had coagulated. This blood was become valcular. 
In ſame places it was very much ſo. He does not maintain that 
all coagulated blood becomes vaſcular : and indeed the realon js 


the ſubclavian vein, it continues of the ſame dark colour | 


obvious; for it is often thrown out, and coagulated in parts where 
its 
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ir beeoming vaſeular can anſwer no end in the ſylem | av, fut 
example, In the cavities of aneuriſinal ſacs; If {+ be ſuppoſed, that 
in (eh caſes an that jul now mentioned, the veſſels are not erm 
in the coagulum, but come from the neighbouring arteries, hy 
thinks it equally an argument that the bluod (4 lives for the 
ſubltance into which vellels ſhoot muſt be o. The very iden that 
ſuch a quantity of dead matter as the whole mals of blood, vlreu- 
lates in a living body, appears to him abſurd, | 
Nervous y”=_ alone thought by ſome to conte the ay „ 

The lyllem which at preſent ſtands oppoſed to that of Mr, 
Hunter, conſiders the brain and nervous lyſtem as the fountain 
of life, and that, ſo far from receiving its life from the blood. 
the nervous ſyſtem is capable of inſlantaneouſly changing the 
eraſis of the blood, or any other animal fluid and though the 
nervous ſyſtem cannot continue its action for any length of time, if 
the action of the blood-vellels is ſuſpended, yet the heart and blood. 
vellels- cannot att for a ſingle moment without the influence of 
the nervous fluid, Henee, ſay they, it is plain we muſt ſuppoſe 
the nervous ſyſtem, and not the blood, to contain properly the 
life of the animal, and conſequently to be the 121 vital 
organ. The ſecretion of the vital fluid from the blood, by means 
of the brain, is, by the ſupporters of this hypotheſis, denied, 


They fay, that any fluid feereted from the blood inuſt be aqueous, 


inelaſtic, and inaktive: whereas the nervous fluid is full of 
vigour, elaſtic, and volatile to the _— _ The great 
neceſſity for the circulation of the blood through all parts of the 
body, notwithſtanding the preſence of the nervous fluid in the ſame 

arts, they ſay, is becauſe ſome degree of tenſion is neceſlary to 

e given to the fibres, in order to fit them for the influx of the 
nervous fluid; and this tenſion they receive from the repletion of 
the blood - veſſels, which are every where diſperſed along with the 
nerves, 

To follow this diſpute through every argument that hath been, 
or that may be, uſed by both parties, would prove tedious, and 
to us appears, in a great meaſure, unneceſſary, as the followin 
ſhort conſiderations ſeem to decide the matter abſolutely again 
the patrons of the nervous ſyſtem : | 

— Arguments in — of Mr. Hunter's Opinion. 

In the firſt place, then, if we can prove the life of the human 
body to have exiſted in, or to have been communicated from 
a fluid to the nervous ſyſtem, the analogical argument will be 
very ſtrongly in favour of the ſuppoſition that the caſe is ſo ſtill, 
Now, that the caſe once was ſo, is moſt evident; for the human 
body, as well as the body of every other living creature, in its 
firſt late, is well known to be a gelatinous maſs, without muſcles, 
nerves, or blood-veſſels. Nevertheleſs, this gelatinous matter, 
even at that time, contained the nervous fluid. Of this there can 
be no doubt, becauſe the nerves were formed out of it, and 

had their power originally from it; and, what is remarkable, the 
brain is ob 
Of this gelatinous fluid we can give no other account, than that it 
was the nutritious matter from which the whole body appeared to 
be formed. At the original formation of man, and other animals, 
theretore, the nutritious matter was the ſubſtratum of the whole 
body, conſiſting of muſcles, nerves, blood-veſſels, &c.: nay more, 
it was the immediate efficient cauſe of the nervous power itſelf. 
Why ſhould it not be ſo now, as well as then? 

Again, in the formation of the embryo, we ſee a vital prin- 

ciple exiſting, as it were, at large, and forming to itſelf a kind of 
lator to its own motions, or a habitation in which it chooſes 
to reſide, rather than to act at random in the fluid. This habi- 
tation, or regulator, was undoubtedly the nervous ſyſtem, and 
continues ſo to this moment. But, at the ſame time, it is no 
leſs evident that a nutritious fluid was the immediate origin of 
theſe ſame nerves, and of that very nervous fluid. Now, we 
know, that the fluid which in the womb nouriſhes the bodies of 
all embryo animals, is neceſſarily equivalent to the blood which 
nouriſhes the bodies of adult ones; and, conſequently, as ſoon as 
the blood became the only nutritious juice of the body, at that 
ſame time the vital or nervous fluid took up its reſidence there, 
and from the blood diffuſed itſelt along the nerves, where it was 
regulated exattly according to the model originally formed in the 
embryo. Perhaps it may be ſaid, that the vital power, when 
once it hath taken poſſeſſion of the human or any other body, 
requires no addition or 1. PR but continues there, in the fame 
quantity, from firſt to laſt, If we ſuppoſe the nervous power to 
be immaterial, this will indeed be the caſe, and there is un end of 
reaſoning upon the ſubject: but if we call this power a volatile and 
elaſtic fluid, it is plain that there will be more occaſion for recruits 
to ſuch a power than to any other fluid of the body, as its vola- 
tility and elaſticity will promote its eſcape in great quamitics 
through every . of the body. 

It may alſo be objected, that it is abſurd to ſuppoſe any fluid 

or mechanical cauſe capable of putting matter in ſuch a form as 
to direct its own motions in a particular way: but even of this 
we have a poſitive prof, in the caſe of the elettric fluid. For if 
any quantity of this matter has a tendency to go from one place 
to another, where it meets with diſhculty, through the air, for 
inſtance, it will throw ſmall conducting ſubſtances before it, in 
order to facilitate its progreſs. Alſo, if a number ol ſmall and 


ſerved to be that part of the animal which is firſt formed. 
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but being obliged: to ceaſe ſor a while from prelſing the ! | 
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light eondufting (ubNances are laid between two metallic hace 
ſv av t6 form « elrele, for example, a ſhock of elettiichy will 
deſtroy that elyels, and place the#fmall eondutting (übten 
nearer tw a fralght line between the two metals; as If the nag 
knew there was a ſhorter paſſage, and reſolved to take that, « © 
ſhould have vecaſion to return, , Laſtly, it is univerſally alle 
that the brain is a (ecretory organ, male up of an inte nun, 
ber uf ſmall glands, -which have no vther exeretories than ty 
medullary fibres and nerves, As a conſiderable quantity of big 
ls carried to the brain, and the minute arteries end in thele (al 
* It fyllows that the fluid, whatever it is, muſt come lin 
the blood, Now there is no gland whateyer in the human on 
any other body, but will diſcharge the Huid Jt is appointed t, 
ſecrete, in very conſiderable quantity, it its exeretory be cl. 
Upon the cutting of a nerve, therefore, the fluid feeretcd by i), 
brain ought to be diſcharged ; but no ſuch diſcharge is wih 
A ſmall quantity of glairy matter is indeed diſehargod from ie 
large nerves ; but this can be no other than the nutritious juice 
neceſſary tor their ſupport, This makes it plain, even to deny, 
ration, that the fluid feereted in the brain is inm/b/e in n 
nature: and as we know the nervous fluid hath its reſidence in he 
brain, it is very probable, to uſe no ſtronger expreſſion, that it 1; 
the peculiar province of the brain to ſeerete this fluid from he 
blood, and conſequently that the blood originally contains dn 
vital principle, | 

Alter it is allowed that the blood contains the vital principle, 
it becomes another queſtion, not very eaſily ſolved, Whence js the 
vital principle derived? 

wfhying Spirit ſuppoſed to be derived from the Air, 

For this we can only diſcover two ſources; namely, the chyle, 
or aliment from which the blood is prepared, aud reſpiration.— 
The latter hath been commonly held as the principal ſouice of 
the vital principle; and, for a long time it was generally thought 
that there was a kind of vivifying ſpirit in the air, which beug 
abſorbed by the blood at each inſpiration, communicated to tl 
fluid the quality neceſſary for preſerving animal life. As a prodf 
of this, it was urged, that life cannot be ſupported without reſpi. 
ration; and that air which hath been often breathed ceaſes to be 
capable of ſupporting lite ; becauſe when once it has been totally 
deprived of its vivifying ſpirit, it can communicate none to the 
blood in any ſubſequent reſpirations. This dottrine, however, 
hath been denied, and generally thought to be exploded by modern 
diſcoveries. Dr. Hales brings ſeveral experiments againlt it; of 
which the following may ſerve for a ſpecimen, and which we 
ſhall give 3 _ words: 1 

r. Hales's Experiment againſt a vionfying Spirit. 

« I tied a middle-fibed dog = on a — 2 ova laid 
bare his wind- pipe, I cut it aſunder juſt below the laryn:, and 
fixed faſt to it the ſmall end of a common foſſet: the other end 
of the foſſet had a large bladder tied to it, which contained 162 
cubic inches; and to the other end of the bladder was tied the 
great end of another foſſet, whoſe orifice was covered with a valve, 
which opened inwards, ſo as to admit any air that was blown into 
the bladder, but none could return that way; yet, for further lecu- 
rity, that paſſage was alſo ſtopped by a (pigot. 

„As ſoon as the firſt foſſet was tied faſt to the wind- pipe, the 
bladder was blown full of air, through the other ſoſſet; when the 
dog had breathed the air in the bladder to and fro for a minute ot 
two, he then breathed very faſt, and ſhewed great uncaſinels, a 
being almoſt ſuffocated. 

Then with my hand I preſſed the bladder hard, ſo 3s ' 
drive the air into his lungs with ſome force; and thereby make 
his abdomen riſe by the preſſure of the diaphragm, as it ua 
breathings ; then taking alternately my hand off the bladder, de 
lungs with the abdomen ſubſided : I continued in this manner ts 
make the dog breathe for an hour; during which time, I» 
obliged to blow freſh air into the bladder every five minutes, te 
parts out of four of that air being either abſorbed by the vapours '! 
the lungs, or eſcaping through the ligatures, upon wy previy 
hard on the bladder. . 

« During this hour, the dog was frequently near exp, 
whenever I preſſed the air but weakly into his lungs ; as I tous 
by his pulſe, which was very plainly to be felt in the great cr 
artery near the groin, which place an aſſiſtant held his finger 0 
moſt part of the time; but the languid pulſe was accelerated 
as to taſt, ſoon aſter I dilated the — much, by pie 
hard upon the bladder: eſpecially when the motion of the 117% 
was promoted by preſſing alternately the abdomen and the bla 
whereby both the contraction and dilatation ot the lungs = 
increaſed, HR | 

„And I could by this means rouſe the languid pulſe whe | 
I pleaſed, not only at the end of every ive minutes, whe ms 
air was blown into the bladder {rom a man's Jungs, Vit © 
towards the end of the five minutes, when the air was fulle** 
fumes. | 

At the end of the hour, I intended to try whether 1 ch 
have by the ſame means kept the dog alive fome tne longe 
when the bladder was filled with the fumes of burning bim ess 


nerch 
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his lungs, while matters were prepating Jur this additional ee 
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iment, In the mean time the dog died; which mi ht eher wife have 
lived longer, If 1 Natl eontinued tv force the air Into the lungs. 

„ Now, though this experiment was fo er diſturbed, 
by being obliged to blow more alr Into the bladder twelve times 
during the hours vet nee he was almoſt (yffucated In leſs than 
two minutes, by breathing of himſelf ts and Fro the firſt air In the 
bladder, he would have died in leſs than two minutes, when one. 
fourth of the old ar remained in the bladder, Er to dali 
the new alt admitted from a man's lungs; fo that his cuntinuing to 
live through the whole hour muſt be owing to the fureible dilata- 
tion of the lungs, by evmpreſſing the bladder, and not to the vivi- 
lying ſpirit of the air, | 

Dr, Hales's N inconclyfive. 

Theſe theories were oppuled in the former edition of this Work, 
With regard to Dr, Hales's opinion, that the want of elaſticity, 
of prellure, is the reaſon why phlugilticated air cannot ſupport 
anlinal life, we (cm it to bo totally inconcluſive, becauſe 
it doch not at all appear that phlugillicated air wants elallicity 
on the contrary, from Dr. Prieltley's experiments, it appears tv 
de more vlaſtie than common air, Beſides, we know that the 
elaſticity of every aid mult always be in proportion to the preſ- 
ſure upon it, as fe. action 1s always equal ty action, Suppoſing, 
therefore, the elaſticity of any portion of air to be deſtroyed, the 
preſſure of the er atmolphere will reduce it into a 
proportionably leſs bulk, and then it is equally elaſtic with the 
reſt; for if it was not, it would behove it {till to yield under the 
relſure, Hence we may lee, that as the bladder made uſe of 
in Dr. Hales's experiment was by no means ſufficient to kee 
off the preſſure of the external atmoſphere, the death of the do 
could not be fairly aſcribed to want of elaſticity in the wi 
air, When he applied more force than the natural elaſticity of 
the air, he kept the dog alive, as he calls it, for an hour; but 
we can by no means allow a mechanical circulation of the blood 
to be life, m more than we can allow a dead body to be alive 
on account of the motion of its arm, or any other member, b 
mechanical means. The experiment, however, is valuable, becaule 
it ſhews that reſpiration is one of the immediate mechanical agents 
by which the circulation of the blood is carried on; but in order 
to prove that the dog was really kept alive by this means, he ought 
to have recovered trom the effects of the experiment. Had Dr. 
Hales tried a ſimilar experiment on himſelf, by taking the foſſet 
in his mouth, cloling his noſtrils, and cauſing another perſon to 
compreſs the bladder, we have not the leaſt doubt but he would 
then have felt ſuch a method of breathing not to be a way of 
preſerving life, but of deſtroying it. | 

Dr. Prieſtley's Opinion. 

Dr. Prieſtley at firſt concluded from his own obſervations, 
and no doubt very juſtly, that air which hath been often breathed 
becomes pernicious by its accumulated phlogiſton, ſtimulating 
the lungs, and making the animal fall into convulſions. Reſpi- 
ration, therefore, he ſuppoſed to be a phlogiſtic proceſs, in which 
the blood parts with its ſuperfluous A xo He did not ſay, 
that the blood receives nothing in exchange; but rather, that it 
may receive {ome nitrous principle, which gives it the red colour: 
but as to a vivifying ſpirit, he doth not appear to have the leaſt 
idea of any ſuch thing being received at that time. Nay, in his 
firſt volume, p. 277, he expreſsly adopts the other hypotheſis, 
namely, that the vital principle is received from the chyle. 
My conjefture (ſays he) is, that animals have a power of 


converting phlogiſton, from the ſtate in which they receive it 


in their nutriment, into that ſtate in which it is called the elec- 


-trical fluid; that the btain, beſides its other _ uſes, is the 


great laboratory, and repoſitory for this purpoſe ; that, by means 
of the nerves, this great — thus 3 is diretted into 
the muſcles, and forces them to act in the Tame manner as t 
- forced into action when the electric fluid is thrown into them 
ab extra.“ 
Proof of a Reception of the vivifying Principle from the Air. 
Now, to apply this reaſoning to the point in queſtion : The 


dlood is found to emit phlogiſton from the lungs at every expi- 
ration; therefore we at 


| rm that it hath received a proportional 
quantity of elaſtic vapour, which it had not before. Again, The 
air expelled from the lungs is found to contain much of the 
hxable part floating looſe; and capable of being attrafted by lime- 
water, &c, ; therefore we ſay, this elaſtic principle hath come 
rom that part of the atmoſphere, But, to put the matter be- 
yond doubt, the very inſpection of arterial and venous blood will 
thew, that the firſt hath a quantity of elaſtic matter in it, which 
the laſt wants: and as the brain, as well as all other parts of the 
body, are ſupplied with arterial blood, we think it abundantly evi- 
dent, that this elaſtic principle is abſolutely and eſſentially necel- 

to life; that it is continually expended thereon; and that it 
may be ſaid, with the utmoſt propriety, that every time we draw 
tne air into our lungs, we receive a portion of vivifying or vital 
ſpirit from it into our blood. Add to all this, that many ſubſtances, 
Which are commonly obſerved to phlogiſticate air, appear to 
receive an elaſtic pa by ſo doing. Putrifying bodies ſwell : 

would not do ſo in vacuo ; and therefore we muſt conclude, 
that op receive this elaſtic principle which ſwells them from the 
external air, and experience ſhews that it is communicated by this 
xable * of the aĩmoſphe re. 
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The foregoing reaſoning, which to us appeared ſulflelently 
eoneluſlye, leads ty a very linportant difeavery in natural phils- 
fuphy, via: That | is tv the atmoſphere, and to that particular 
part uf l which guss by the name of fixed air, that we are every 
moment Indebted for that vital Apel whieh antmates our bodies, 
and ie the {Immediate bond of unſon betwixt ove (Immaterlal (pirit 
and this viſible world, It may be alked; indeed, If fixed alr fy 
capable of ſupplying this (plrit in ſuch plenty, how comes It 40 
be ſv inſtantaneouſly fatal, when breathed ? The reply to this, 
however, Is obvious 1 it communicates two great a degree of elaſti- 
elty to the bluod, whence the circulation is Ntupped, and Inſtant 
death enſues, That this de really the cale, appears From the fol- 
lowing account of the ſymptoms obſerved vn the diffettion of 
perſons who have been ſ\i[Fucated by this kind of alr, 

Appearances on the Diffettion of theſe ſuffocated by Fixed Air, 

"1, The veſſels of the brain are gorged with blood, and the 
ventrleles of that viſeus are filled fometimes with a frothy, ſome- 
times With a bloody, ſerofity, a, The trunk of the pulmonary 
artery is much diſtended, aud the lungs appear nearly in a natural 
ſtate, g., The right ventricle and auriele of the heart, the 
venw cave, and [gular veins, are full of frothy blood, 4. Bloody 
ſeroſſty is often found in the bronehie, 4g. The trunk of the 
pulmonary veins, and the lett auricle, are either empty, or almoſt 
empty, of blood. 6, The blood found in the places that have 
been mentioned, is generally fluid, and, as it were, in a diſſolved 
ſlate, It is eaſily extravalated into the cellular texture, of the 
head particularly, becauſe it is in this part that it abounds moſt, 
7. The epiglotiis in ſuffocated perſons is raiſed, and the glottis 
open and free, 8, The tongue 1s much ſwelled, and can hardly 
be contained within the mouth, g. The eyes protrude, and pre- 
ſerve their luſtre to the ſecond or third day; they are often even 
brighter than natural. 10. The body preſerves its heat for a long 
time; nay, the heat is ſometimes greater than it is during life, or, 
at leaſt, conſiſtently with health, 11. The limbs are flexible for a 
long time after death. 12. The face is more ſwelled, and often 
more red, than uſual. 13. The neck, and upper extremities, are 
ſometimes ſo much ſwelled, that they appear to be inflamed. Theſe 
ſwellings, however, do not, like œdematous ones, preſerve the 
impreſſions of the finger. | 

Fixed Air ſuppoſed the Cauſe of Animal Heat. 

This account ſeemed ſo much in tavour of what we had really 
advanced concerning the aftion of fixed air, that no obſervation 
was made upon it, farther than that this elaſtic principle would ſeem 
alſo to be the cauſe of animal heat; for, as the blood evidently 
received a yaſt quantity of elaſtic fluid, it alſo received a much 
greater proportion of heat than uſual.” | 

Such was the mode of reaſoning adopted at that time, derived 
from the diſcoveries which had been made in A#rology. Succeed- 
ing diſcoveries, however, have made it evident, that fixed air 
is not one of the natural component parts of our atmoſphere, 
but that it conſiſts of two different fluids; one of which is com- 
monly called phlogrſticated, the other dephlogi/iicated, air. It 
is the latter which ſupplics the vital principle; and the above 
reaſoning ſtill holds good, only ſubſtituting the words dephlogiſli- 
cated arr for fixed air. See each, with their reſpettive properties, 
in the Syſtem of AzroLoOGY, Sett. 3 and 5. The poiſonous 

uality of the latter ſeems alſo ſtill to depend on its too eaſ. 
; 1a he Prog by which means the elaſtic principle is diſcharged 
into the blood in ſuch quantity as to burſt the ſmall veſſels, as 
has alrcady been obſerved. This is ſhewn, indeed, by the remedies 
moſt proper for the recovery of thoſe who have ſuffered from the 
noxious qualities of fixed air; theſe conſiſt in evacuation, and 
eſpecially ſprinkling the body with cold water, in order to take 
off the ſuperfluous heat, and produce an univerſal contraction of 
the veſſels, | 

As to the heat of the blood, authors are exceedingly divided 
about the cauſe thereof. The ancients aſcribe it to a vital flame, 
or innate heat, lodged in the heart, and thence communicated to 
the blood. Dr. Willis imagines a kind of actenſion in the blood; 
and thinks its heat reſults from its being, as it were, ſet on fire, 
and perſevering in that ſlate, Dr. Henſhaw ſolves it from an 
ebullition, conlequent on the mixture of two fluids, ſo diſſimilar 
as the chyle and blobd. Others have recourſe to the chymical 
principles of alkali and acid; others to the mutual action of the 
principles, or component parts of the blood, by means whereof 
an inteſtine motion, and by that means an inteſtine heat, or inca- 
leſcence, is effetted, | 

Dr. Boerhaave accounts for the heat of the blood from the 
action of the heatt, and the re-aftion of the aorta: for, the 
blood driven by the heart obliquely againſt the ſides of the aorta, 
preſſes them, and ſpends almoſt its whole momentum againſt 
the curvity thereof, and is, by the figure and elaſticity of this veſ- 
ſel, preſſed back again. Every moment, of time, therefore, each 
particle of blood acquires a new motion, a new niſus, and rota- 
tion, Hence follows a perpetual attrition, attenuation, rubbing 
off of angles, and a ſimilitude and homogeneity of all the parts; 
and hence the maſs derives its fluidity, heat, diviſion into particles 
accommodated to all veſſels, preſſure into the lateral tubes, &c. 

| Quantity of Blood. | 
The Quantity of BLOOD in a human body has been variouſly 


* eſtimated by various authors. Dr. Lower computes it, in an 
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ordinary man, at about twenty nds. Dr. Moulin, dy ob- 
ſerving the proportion of the weight of ſeveral animals to their 
blood,” eftimates it at about one-twentieth of the weight of the 
whole man, which may amount to eight or ten pounds. Dr. Keill, 
from a calculation tounded on a proportian of the coats to the 
diameters of the veffels, ſhews; that, in a body weighing 160 

unds, 100 pounds thereof are blood; but then, under lood, 
fe includes the juices of the lymphe-dutts, nerves, and other veſſels, 
which are ſecreted from it. | 

In reality, it is very difficult to determine the quantity of blood 
in the body, Bleeding to death, the method uſed by Dr. Moulin 
and others, can never give the eſtimste of its true quantity; 
becauſe no animal can bleed longer than while the great artery 
is full, the continuance of which will be | r or ſhorter, as the 
wounded artery is ſmaller or greater; and the aorta muſt always 
be the firſt veſſel that empties: The moſt certain way, in Dr, 
Keill's opinion, is, by finding what proportion the cavities of the 
veſſels, of which the whole body is compoſed, bear to the thick- 

els of the coat. This, in the veins and arteries, may be exactly 

ound; but, in other veflels, we only know the quantity of fluid 
they contain, by carefully evaporating as much as pollibſe. 

Some think it probable, that at leaſt two- thirds of the quantity 
of blooy contained in an animal body is continually paſſing the 
capillaries and ſmall velſels in the glandular and muſcular parts, 
Which can never be taken off by any thick diſcharge, from cutting 
the large veſſels; ſince, in that caſe, the larger veſſels, being 
emptied much faſter than they can be ſupplied again from the 

illaries, a delett ot blood will ſoon enlue at the heart, upon 
which the animal falls into convulſions, and the circulation tops, 
while far the greater part of the blood muſt be ſuppoſed flagnating 
in the ſmaller and remater veſſels. 

Chagges and Diſorders of the Blood. 

From the principles, or conſtituent parts, of the blood, above 
recited, variouſly combined and diſtributed by the circulatory 
motion impreſſed by the heart, and by the ' oſcillatory expanſive 
motion of the interſperſed air, and the re- action of the contrac- 
tile veſſels, flow all the properties and operations of the blood. 
From this mixture of elements, and their Jax compoſition, it 
becomes ſuſceptible of various alterations and impreſſions ; the 

rincipal whereof are, coagulation, which uſually attends it out 
of the body, ſometimes in it, and ſcarce ever without an artificial 
procurement, but always mortal; and 41ſ/olxtzon, which is juſt 
oppoſite to the former, and conſills in fuch a comminution of the 

brous parts of the blood, as indiſpoſes it for a ſeparation of the 
cruor from the ſerum. This is frequently the conſequence of 
maliguant and peſtilential fevers, &c. and is likewiſe occaſioned 
2. ome 1 of poiſons. See the Syſtem of Mzvicins, 

nus VI. ö 

Theſe two contrary aſſetlions of the blood Dr. Drake aſcribes 
to the oppoſite kinds of ſalts, acids, and volatile alkalis. Far 
though, adds he, in a human body no pure acid is found, nor 
could it, indeed, be couſiltent with life; yet it may, and does 
often, enter the blood, ſo en as to bridle the volatile 
alkalious ſalt of the blood, and lo hinder the due attenuation and 
mixture of the feveral parts; as is the caſe in a diabetes, and 
perhaps in a chloroſis, where the blood is thick and torpid: on 
the ather hand, where the alkalious ſalts are too redundant, the 
bload is rendered too thin aud fluid, fo that the difference of its 
conſtituent parts is loſt, 

Another affeftion _ in the blood is, @ too great abun- 
dance of gelatinous ſubltance, by means whereof the aftive parts 
of the blood are too much clugged, aud thoſe parts which ſhould 
be ſecrcted, tor peculiar uſes in the body, are detained; and 
perhaps the ſolids, through which it — too much lubricated, 
their tune vitiated, ſhrunk, relaxed, &c. whence the fluggiſhneſe 
and inattivity of 2 fat pop. See CORPULKNCY, 

The contrary affettion to this is, the detett of this gelatinous 
conſiſtence in the blood; which being, as it were, its balſum, 
lines and preſerves the parts from being fretted and corroded by 
the ſalts, whole ſpiculs, or edges, are, as it were, ſheathed into 
this ſoft balſamic matter, and their uttrition againſt the ſolid parts 
prevented, This ſlate of the blood is uſually attended with a 

general atrophy, and a fretting and corroſion of ſome particular 

arts; whence ſerous defluttions, apoſthumations, and ulcers, 
eſpecially in the lungs, whoſe tender veſiculous ſubſtance is more 
ealily annoyed than any other, by the acrimony of the ſaline 
ferum, Sce Syſtem of Mzbicixns, Genus Ll, 
There are other affettions of the blood, reſulting from its 
inordinate temperature and mixture, With regard to the earthy 
parts ; the conſequences af, which are, the None, &c. ; and others 
that do nat originally ſpring from any.dycraſy, or undue mix- 
ture of the elements, but from an alteration in its motion ; ſuch 
as an entation or diminution of its progreſſive motion, or 
the like changes in its inteſtine motion; dane ſupernatural fer- 
mentations are induced. The occaſions. here may. be variaus ; 
ſometimes ſevers, and other diſorders, Gehlen by ſurfeite, 
debauches, catching cold, violent exerciſe, &c, whence atonias ; 
at other times, ſome latent malignity 4 the air, whence epide- 
., mical diſcaſes, To which may be added divers other. mor- 
bifie conſtitutions, depending on the diſſerent ſtates 8 diſpoſi- 
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| diffuſion of it thraugh all the parts of the body. 


ae the natural heat eſther r high, or 
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tions of the blood, in reſpeft of quantity, velocity, fluidity, den. 


ly, ferofity, &c. An exceſs in the quantity of blood conftings, 
what we call a plenizude, or plethora ; a deteft, or want of a com. 
petent 3 leiphæmia. . | 

The fymptoms of excefs or defect, of an over repletion or d. 
pletion, in the blood-veffets, are obvious; but caution muſt h.. 
ufed not to miſtake every occafional fluſhing or tide of the blog 


to the head, for à general plethora of the blood-veffels, ſuch tide, 


and fluſhings being very common in caſes where there is yet ne 
blood to fpare. 

The eguilibrium of the BLOOD, is an uniform and proportional 
Any conliderahle 
ſtimulus, it is known, will drive the blood in large quantities lo 
the ſtimulated part, which muſt neceſſarily break the equilibrium 
and uniformity of its circulation; whence congeſlions, flagra. 
tions, concretions, &c. of the blood; and hence it is, that a great 
part of regular 1 confiſts in driving, revulſing, diſcuſſing, 
and variouſly direfting and determining the blood, in order 1» 
recover its equilibrium. The equilibrium of the blood again} 
any occaſional affluxes and refluxes af this fluid, is preſerved or 
reſtared, either by raifing and —_ when too weak and lan. 

uid, by candiacs ; as ſaffron, opium, Virginia ſngke-root, &c. or 

y depreflivg and repelling it, when too much raiſed and diffuſed; 
which is done by the ablorbents, coolers, pyrgatives, acids of all 
ſorts, eſpecia'}y apples. 

The morbihe excefs or defect of the blood's velocity is as fe- 
markable as that of its 1 — 14 but this cannot be judged irom 
the natural ſtate of the * n heulth, which is Aiglren in dit. 
ferent conſtitutions, he ordinary number of pulſations in a 
minute is from 70 to 80 under u flate of waking and moderate 
— and from 80 to go during the time of lleep. See the article 

U LSE, 

The too great heat and viſcidity of the blood, are ſome of it: 
moſt generally prevailing morbific conſtitutions, efpecially in a 
country like gur's, abounding, with all the temptations to, and 
proviſions for, eaſe and luxury. This ſtate of the bluod is braun, 
on generally by 2 too freely, hot, ſpirituous, influnmab!. 
liquors, and teeding plentifully on things which comain a lg 
propprtion of volatile oily ſalts ; as fle lh weats,half boiled orroallc/, 
eaten in their bloody vy. and all hot, ſpicy, and high-ſcaln:{ 
broths, ſauces, and he like, The blood being by thele ove: 
heated and rarefied, the ſerum is, in conſequence, thickened 
into a kind of jelly, by which means it is —— unſit tor mo- 
tion, coheres too ſtrongly with the craſlamentum, and paſſes but 
ſlowly through the lymphatics and ſecretory glands, In this 
ſtate, the thicker and more viſcid parts of the ſerum, lodging on 
the lymphatics and receptacles of the glands, gradually obſtru't 
or fi | * up. From which obſtrutton and diminiſhed or in- 
tercepted circulation of the animal fluids, the heat and viſcidity 
of the blood ſtill increafe, till a vital flame, raifed too high, pro- 
duces a fever. See the article EVER, and Syſtem of Megbicixr, 
Genus VIII. This flate of the blood, and its ſymptoms, ate 

ravated by a ſedentary life, or the want of due motion or ex. 
erciſe ; for while the natural motion of the muſcular fbr1/l; 
is either not all, or but little, promoted by voluntary action, 
the glands, and their receptacles, muſt be the ſooner (tuſſed uy, 
and the circulation of the lymph, that powerful means by which 
nature continually cools and dilutes the blood, ſooner be ſul- 


nded. 
"r he blood is cooled, diluted, an- attenuated, by temperance, 
exerciſe, the uſe of water as beverage or otherwiſe, and by 
deobltruents, eſpecially mercury, in the gentler preparations of 
it ; as e/Atops, or cinnabar, given in moderate doſes, ſo as nt 
ſeyſibly to affet the flomach ; nor excite ſalivation for a long 
time, . | : 
As tothe greater or leſs degree of fluidity and viſcidity of the 
blood, it is mopiteſt, that this bumgyr may either have its puts 
too intimately divided and 5 or, un the contrary, the!” 
may be too cloſe a coheſion between its parts, ſo ws to render the 
ma too thick and viſcous, The firlt of theſe ates dilpoſes the 
blood to g too quick, wk 1 rapid motion; aud ſometimes dil- 
ſolves and fuſes it to ſuch a degree, that the * of eraſlamen. 
tum paft, together with the ferm, through the K. ſtrainers, 
and occaſion bloody ſecretions ; us ip malignant and peltilent'»! 
fevers, bloody ſweats, and other preternatural hemorrhage 
The lauer or viſeid (late renders the blood unapt for motion, 2nd 
15 lt 0 ſlick and lodge in the enp'llaribs dd lymphatic 
( ae gravity of the Boop, or the various degree 0 
elattion and eqbdenſation, depend on the degrees of heat ; 
Anka too ow, the bloc 
will of conſequence be either too much — 44 or too much 
condenſed. In the former caſe, where the bloo s overheated and 
rarefied, the expanſive force of the elementary fire and air con. 
ained in the maſs prevails over the corppſcular attraction: a 
10 the coagulating power of heat Upon the ſerum, and its 
ate mixture and We with the craſſamentium, 1 
lymph Which ſhould orm the ſecretions, cannot be ſeparates, 
but the ſerum ie, 88 it were, abſorbed in the _craſſamentuw; 
conſequence of which, the ſecretions myſt be diminiſhed, or 900 
fuſpented, and a fever enſue, more or lels inflammatory, 1 
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ing to the degrees of heat in the blood, and the conſequent Tuſ- 
or interruption of the lymphatic ſecretions. | 
Qn the other hand, when the blood is immoderately cooled and 
rondenſed, the corpuſcular attraction prevuiling over the expan- 
five force, the ſerum will be over thinned and dilmed, and con- 
ſequently ſeparated 400 faſt; and thrown off too plentifully on 
the glands ard lymphatics, fo that if the urinary drains happen to 
be obRrufted, a ſurcharge of ferum muſt enſue, and in conſequence 
of this a dropfy ; and iu caſe the fluid parts of the urine paſs freely 
enough, and only the groſler recrements, ſalts, and ſabula, or fine 
lands, be kept back, theſe being thrownon the ſeveral organs, will 
produce the ſymptoms of the — 8 | 
| There are bo uent inſtances of the tawney colour of the ſerum, 
the reſolution ot the craſſamentum, and even of the oſkenſive 
ſmell of blood recently drawn. And, indeed, if we reflect how 


reſcent blood is in a heat equal to that of the human body, 


we may be convinced that no ſooner is the refpiration of the 
lungs impeded, than a corruption begins in the whole maſs ; 
which, if not timely prevented, __—_ on ſome putrid diſeaſe. 
If the acrimony is great and ſudden, a fever or flux will enſue; 
but if the accumulation is fo flow that the body grows habitu- 
ated to the putrefaftion, a ſcurvy 8 This is the caſe in 
long voyages, on board unventilated ſhips; in wmarſhy coun. 
tries ; and, in a leſſer degree, in all northerly climates, in moiſt 
fituations. ; 

Thickneſs of the BLOOD, is alſo a pretermatural coneretion, fol. 
lowing on a plethora, or diminution ot ns motion, from which 

ions and other diſorders draw their riſe, This is either ge- 
neral throughout the whole body ; or ſpecial, confined to ſome 
nicular part; as in hypochondriac aud hyſteric caſes, where 
the blood, by tea ſon of the ſlow neſi ol its 2 —— acquires u 
lentor in the region of the abdomen. To the tame cauſe are alſo 
oving polypuſes, apoplexies, pleurifies, intrattions of the viſcera, 
palpitations of the heart, ſuppreſſions of the menſes, &. See the 
yyltem of MsD1CINE, under the reſpettive genera. 

Excretions or evacuations of the BLOOD, arg either ſpontane- 
ous, as in the hemorrhoids, hamoptoe, hemorrhages at the noſe, 
the lochia, and menſtrual flux: or artificially produced by medi- 
cines, emmenagogues, veneſettions, [carifications, leeches, &c, 
Tue want of dye evacuations ot the blood produces — In 
hypochondriacal caſes, the natural excretions by the anus, men- 
firaal flux, &c, are by all means to be promoted, as the ſureſt 
means of cure. See the Syſtem of Manicixkz, under the re- 

Give genera. 

ting of BLOOD. Spirit ot plaintain-jyice, comfrey-roots, 
4225 40 are recommended 11 Mr. Boyle as an approved re- 
medy againit ſpitting and vomitting of blood. Tar-water is ſaid. 
to be a very good remedy in this cate. | 

Orgaſm of the BLooD, denotes an extraordinary efflatus or 
ebullition obſerved in fevers, frenſies, hamoptoes, palpitations of 
the heart, and even by ſome ſuppoſed in cephalagias, ſcurvies, 
arthritic pains, &c, It is to be compoſed or allayed by calmers, 
nitrous preparations, &c. rather than by upigtes. 

Flux of Buoop, is called an Hemorrhage. Fhe periodical 
ones of women, Men/ets. Thoſe alter childbirth, Loca. That 
ordinarily happening on the firſt coition is by fome called and 
conſidered as the teſt of virginity. In the Bhiloſophical Tranf- 
Actions we have ſeveral very uncommon inſtances of ſpontaneous 
hemorrhages, or effuſions of blood z particularly of a child that 
bled at the noſe, ears, and hind part of the head, for three days; 
from that to the ſixth, ſhe {weat blvod Frum the head ; on the fixth, 
bled at the head, ſhoulders, and waiſt ; and for three days more 
continued to bleed at the toes, bend of the arms, joints of the 
lingers of each hand,. and at the fingers end, till the died: ater 
leath were found, in the places where the blood iſſued, little holes, 
like the . of a needle, 

wiruious Principles of the Blood. 
About the matter of nutrition, or the ſource whenee the nou- 
nſkment is derived, great conte(ts have ariſen among phlylicians 
and unatomiſts ; ſome contending for « nutritious —— cunveyed 
through the lungs, foe _ up the lymph, others the chyle, 
ſome the lerum blood, lome the eruvr, as tho univerſal 
(uceus alibilia, &e. However, all thele, A N who bring 
the nutriment thraugh the nerves, make the bloud thu vehicle that 
convoys the alimentary parts through the body, whatever they be, 
ud whencefoever derived. See NUTRITION, and the Syſtery of 
ANATOMY, Part V. aw | 
jſes Ad. 
The prinelpal uſe of blood in the arts is, for making Pruſſian 
blue, or ſometimes lor clariſying certain liquors ; it is alta recum- 
mended in agriculture, as an excellent manure for ſruit - trees. 


A mixture of blood with lime makes an exceediugly firong ce» | 


went and hence it is of uſe in the — ot ſame chymical 
lues, the making uf floors, &c. See Sytem of ARCHITECTURE, 
Pat II. Sett, a, Article 7. As 4 food, it bath been diſputed 
Vhether blood really affords any nauridkment/ or not. The baſk 
Judges now, however, are generally agreed that it is very nutri - 
nous; and though out of the body, like the white of an egg, it 
400 inſoluble, yet, like that too, in the body it is commonly. 
« caly digelliom. It is, however, highly cent in hot cli- 


mates: on which account the prohibition of it to the Iſraelites 
was very Even in this country, when blood was uſed 


as food in great quantity; the ſcurvy was more frequent than at 
other times; but to a moderate uſe of it here nv ſuch objection 


takes place. 
Religious Uſes of Blood. 

Among the ancients, blood was uſed for the ſealing and ratifying 
coyenants and alliances, which was done by tlic contracting par- 
ties drinking a little of each &ther's blood; and for appealirig the 
manes of the dead, in order to which the blood was offered on 
their tombs as part of the funeral ceremony. Thus we read that 
twelve youths were ſacrificed at the funeral of Patroculus ; and 
eight at that of Paris. Homer, II. P. ver. 27. Virgil, An. lib. x: 

r. 318. 

The blood of victims was anciently the portion of the gods ; 
and accordingly was poured or ſprinkled on the altars in oblation 
to them. The prieſts made another uſe of blood, vie. for divi- 
nation: the ſtreaming of blood from the earth, fire, and the like, 
was held a prodigy or omen ot evil. 

The. Roman priefts were not unacquainted with the uſe of 
blood in miracles; they had their fluxes of blobd from images 
ready to ferve a turn; witneſs that ſaid to have ſtreamed fro 
the ſtatue of Minerva at Modena, before the battle at that place, 
But we know not whether in this their ſuccellors have not gone 
beyond them. How many relations in ecclcliaſtical writers of 
Madonas, crucifixes, and watery, bleeding | At leaſt, the lique- 
faction of the blood of St. Januarius at Naples, repeated annually 
for ſo many ages, leems to tranſcend by tar all the frauds of the 
Grecian or Roman prieſthood, But the chymilts at laſt into 
the ſecret ; and we find M. Neumann at Berlin to have rmed 
the miracle of the liquetattion of dried. bloud, with all the cir« 
cumitances of the Neapolitan experiment. 

Among the ſchoolmen we find a famous diſpute, under Pope 
Pius II. Whether the blood ot Chrifh, which fell from him in 
the three days paſſion, retained or loſt the hypoſtatie union; and 
conſequently Whether it was the proper objett of adoration; 
The inicaus maintained the former, the — the lat 
ter. It ſeems the Dominican doftrine gained the aſcendant, as 
being fitted to favour the profits of the monks; who becoming 
poſſe lled, ſume way or other, of a few drops of this precious liquor, 
were ſecured of ample ings from the deluded laity, who 
flocked to pay their homage to the ſacred relic. Joſeph of Ari- 
naathea is laid to have firſt brought into Britain two ſilver veſſels 
filled with the blood of Chriſt, which, hy his orders, were buried 
in his tomb. Kin * III. dal a cryſtal, containing a 
portion of the ſame blood, ſent him by the maſter of the temple 
at Jeruſalem, atteſted with the ſeals of the patriarch ; which 
treaſure the king committed to the church of St. Peter's, Weſt- 
minſter, and obtained from the biſhops av indulgence of 6 years 
and 116 days to all that ſhould viſit it; Matt. Paris, even aſſures 
us, that the king ſummoning his nobles and prelates to celebrate 
the feaſt of St. Edward in St. Peter's church, was chiefly, pro 
vencratzone ſancti ſang uni Chriſti, nuper ade, in veneration 
of the holy blood of Chriſt, lately acquired.“ Divers others of 
our monaſteries were poſſeſſed of this profitable relic; as the 
college of Bous Hommes at Aſhbridge, and the abbey of Hales, 
to whom it was given by Henry, on of Richard duke of Corn- 
wall, aud king ot the Romans. To it reſorted a great concourſe 
of people for devotion and adoration z till, in 1589, as the refor- 
mation took place, it was to be only honey clarified 
and colaured with ſaffron, as was ſhewn at St Paul's croſs by 
the bilbop of Rocheſter, The like diſcovery was made of the 
blood of Chrilt, found — relies in the abbey of Fef. 
camp, in Normandy, pre to have been preſerved by Nico- 
demus, when he took the body from the croſs, and given to 
that abbey by William duke of Normundy ; it was buried by 
his ſon Richard, and again diſcovered in 1171, and attended 
with different miracles; but the cheut, which had beon long 
winked at, was at length expoſed; the relation of which is given 


BLood, in the A Church, is uſvd in ſpeaking of the 
wine in the euchariſt ; which they ſuppoſe miracu 14 
od, by the prieſt s conſecration, into the real blood of Chriſt, Sev 
FTRANSUBSTANTIATION, &e. 

Buoopdetting. See BLEEDING, 

Brood. gelt, in anatomy, . includes the veins and arteries, 
For a 2 — deleription of the Valeular Syſtem, including the 
vein and arteries, and denominated \ 4 yur Angiology, ſeo 
\ the Syſlem, Part V. throughout, and Places & and g. | 
BLoopy,flux, For the cauſes and methods of treating this 
diſorder, ſee the Syſteny of Mipreiws, Genus 44. For a very 
ious account, ſee the article DYSBNTERY: 

LOODY une, a diſorder wherein the urine comes away 
mixed with blood, in greater or leſs quantity: ; 
The blood here voided uſually comes from the k though 
ſometimes from the bladder or ureters It is ſometimes occa* 
ſioned by violent motion, or a fall og the back, cauſing a-rupture 
af ſome of the blood-veſſels of the urinary parts: ſometimes it 
ſucceeds ſudden ſuppreſſions of the he morrhoſ a or menſes, The 


1 


— 


ſtone, eſpecially in the kidneys, will allo occalion frequent pa- 
| roxy m 


BLO 


roxyſins of this diſeaſe; and cantherider taken internally, or 
even applied externally, without acids, will ſumetimes have the 
lame elle, Bloody urine is a terrible ſymptom in the ſmall-pox 
and malignant fevers; though on ſome vecalions it has prov 
critical, and carried alf the diltemper, | 
Buuop-Hou ND, the cans /agax of Linnwus, % cen CON» 
rant of Buffon, the /euthounde of the Scots, The hound or 
dog, with long, {mooth, and pendulous ears, It was a dog of 
great ule, and in high elteem of our anceſtors, Its employ was 
Was o recover any game that had eſcaped wounded from the 
hunter, or been killed and ftulen out of the foreſt, It was re» 
markable for the acuteneſs of its ſmell, tracing the loſt beaſt by 
| the blood it had ſpilt ; from whence the name is derived. This 
ſpecies could, with the utmoſt certainty, diſcover the thief, b 
tollowing his footſteps, let the diſtance of his flight be ever fo 
great, and through the moſt ſecret and thickeſt coverts : nor 
would it ceaſe its purſuit till it had taken the felon. They were 
likewiſe uſed by Wallace and Bruce during the civil wars. The 
poetical hiſtorians of the two heroes frequently relate very curious 
pailages on this ſubjett ; of the ſervice thele dogs were of to their 
maſters, and the eſcapes they had from thole of the enemy. The 
blood-hound was. in great requeſt on the confines of England 
and Scotland ; where the borders were continually preying on 
the herds and flocks of their neighbours. The true blood-hound 
was large, ſtrong, muſcular, broad- breaſted, of a ftern countenance, 
of a deep tan- colour, and generally marked with a black ſpot above 
each eye. | 
- BLOSSOM, in a general ſenſe, denotes che flower of any 
lant. In a'more proper ſenſe, the word is reſtrained to the 
— of teees, which they put forth in the ſpring, as the fore- 
runners of their fruit, otherwiſe called their bloom. The office 
of the bloſſom is partly to protect, and partly to draw nouriſh- 
ment to, the embryo fruit, or ſeed. Phil. Tranf. No. 399, 
p- 329. As eſſential as bloſſom: may ſeem to be to fruits, being, 
according to Malpighi, both the uterus and the eggs, or fetus of 
the plant, yet we are told of trees bearing fruit without bloſſoms, 
as was done by the maple-tree, in New England, mentioned 
by Mr. Dudley, and is always done by the polonic-tree, in 
China, which, according to Kircher's relation, produces its fruit 
immediately from the ſtock, without the intervention of any 
bloſſoms. Phil. Tranſ. No. 117, No. 385, p. 199. No. 26, 
486. „1: | 
ö In ſome plants the male and female parts of generation are re- 
mote from each other, e. gr. in the gourd,. pumplin, melon, cu- 
cumber, and all that race; to which may be added, the nut- 
bearing, and perhaps moſt bearing trees, which have all bloſſoms 
diſtinctly, male and female, on the ſame plant. The male blo/- 
omg, called alſo cathins, may be diſtinguith 
that they have not any piſtil or rudiment of fruit about them, but 
have only a large thrum, covered with duſt, in the middle, 

The female bloſſom has a piſtil within the petala, or flower- 
leaves, and the rudiment of their fruit is always apparent at the 
bottom of the flower before it opens. See further particulars on 
this ſubjett in the Syſtem of Botaxy, Set. III. 

BLOW-PIPE, among jewellers and other artificers, is a glaſs 
tube, of a length and thickneſs at diſcretion, wherewith the 
quicken the flame of their lamp, by blowing through it with their 

mouth. It is uſed in works of quicker dilpatch, which do not 
need the bellows, for concentrating flame, and various uſes. It 
may be made to melt ſilver, or even copper itſelf, which yet may 
be kept for many hours unmelted in a red-hot crucible, or the 
flame of the lamp or candle unaſſiſted by the blaſt. The ena- 
mellers have alſo tubes, of divers ſizes, wherewith to blow their 
enamel, anſwering to the ſame. purpoſe as the pontegto, or blow- 
pipe of glaſſmen. | 

The power of this inſtrument is ſo great, that by the blaſt of 
the breath diretted upon the flame of a lamp or candle, it vitrifies 
any ſmall portion of mineral ſubſtance ; and thus the proceſs of 
allaying in the dry way may be performed in a very ſhort time, 
where cither want of inſtruments or opportunity prevent other 
methods from being uſed. M. Bergman obſerves that this in- 
ſtrument is extremely uſeful to chymilts, as many experiments are 
daily negletted, either becauſe they require furnaces and a lar 
apparatus of veſſels; from the want of time to examine them in 
the ordinary way ; or from the quantity required in the common 
way for examination, when the matter may be too ſcarce or too 
dear. In all theſe caſes the blow-pipe may be advantageouſly 
uſed, For the ules of the blow-pipe in he experiments on 
metallic ſubſtances, ſee the Syſtem of CuzmisTxryY, Part III. 
Introduttion. | | 

BLOWING of gla/s. One of the methods of forming the 
divers kinds of works in the glaſs manufacture. It is performed 
by dipping the end of an iron ponteglio, or blowing-pipe, in the 
melted glats, and blowing through it with the mouth, according to 
the circumſtances of the glaſs to. be blown. See a copious ac- 
count of this operation, under the article GLAss. 

BLrowlNG, in medicine. One method of adminiſtring medi- 

eines is by inflation, or blowing them into the part by a tube: 
thus it is, they ſometimes convey powders into the eye, and ſome- 
times up the nole, for the cure of a polypus. ; 


ed from the others, in. 


— 
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BLUBBER, die fat which inveſts the bodies of all large tei. 
clous filth, ſerving to Furniſh an oil, The 6{«dber is proper! 
the «dept of the animal : it lies immediately under the (kin, a, 
over the muſcular flelh, In the porpolſe, it is firm and full of 
fibres, and inveſts the body about an inch thick. In the whale, 
its thickneſs js ordinarily fix inches but about the under lip, i 
is found two or thren feet thick. The whole quantity yielded by 
one of theſe animals ordinarily amounts to tonty or Hy, fometimes 
to eighty or more, hundred weight, Phil, Tranf, No, 5, 

573. 
F Tho uſe of the blubber to the animal. ſeems to be panty 0 


poiſe the body, and render it equipunderant to the water; partly 


to keep off the water at ſome dillance from the blood, the imme. 
diate contact whereot would be apt to chill it; and partly alſo fur 
the ſame uſe that clothes ſerve us, to keep the filh warm, by te- 
fleting or reverberating the hot ſteams of the body, and ſo re. 
doubling the heat; ſince all fat bodies are, by experience, found 
leſs ſenſible of the impreflion of cold than lean ones. 

BLUE, one of the ſeven colours into which the rays of light 
divide themſelves when refratted through a glaſs priſm. For an 
account of the particular ſtrutture of bodies by which they appear 
of a blue colour, ſee the Syſlem of Or rics, Part I. Set, g. Prob. 
lem 8 to 22, See alſo the Syſtem of CuyMisTay, Part IV. 
Chap. 1, Sect. 10. | a 

Dyers' BLUE, is one of their ſimple or mother colours, uſed in 
the compoſition of others; it is given chiefly with woad and in- 
digo. See the Treatiſe on DYE1NG, Sett. 2. 


Pruſſian, or Berlin BLUE, is a modern invention, — 
1 


in uſe among painters, though inferior to ultramarine blue. 

was diſcovered, by accident, about the beginning of this century, 
A chymilt of Berlin, having ſucceſſively thrown upon the ground 
ſeveral liquors from his laboratory, was ſurpriſed to ſee it ſudden. 
ly ſtained with a moſt beautiful colour. Recolletting the liquors 
he had thrown on each other, he made a fimilar mixture in a 
veſſel, and produced the ſame colour. He did not publiſh his 
8 but prepared and fold his blue, which was ſubſtituted 


for ultramarine, The account of it was firſt publiſhed in the 


Berlin Memoirs, 1710; but without the deſcription of its pro- 
ceſs, - 

The method of making this Pruſſian blue, in perfection, has 
been purchaſed as a very valuable ſecret. Its proceſs is very ex- 
traordinary, and could ſcarcely be derived à priori from any rea- 
ſoning about the nature of colours. It is allowed to be an ex- 
cellent blue pigment, and is by ſome preferred to ultramarine, 
though its durability might have been ſuſpetted, from the vege- 
table and animal matters uſed in its preparation, if the colour did 
not ſeem extraordinarily fixed by the operation. The 2 
of Pruſſian blue muſt be diſtinguiſhed by its brightneſs, deepnels, 
and coolneſs, _ 

There are four different proceſſes given for woo. the finelt 
ſort of Pruſſian blue, with quick-lime, given in the Hiſt. of the 
Acad. of Scienc. at Paris, for the year 1756. | 

Proceſs I. Take glb. of ox's blood, dried and reduced into 
a kind of ſmall ſcales: an equal quantity of quick-lime, newly 
baked ; alb. of red tartar, and 11b, 80z. of ſaltpetre : pulverie 
the whole groſsly, and put it into a crucible, placed in the midi 
of a great furnace, and give it a gradual fire, After four hours, 
when the matter is reduced into a kind of paſte, which emits no 
more ſmoke, and is equally red,.throw it by ſpoonfuls into two 
pails of boiling water; and, having filtrated the lixiyium, mix 
it with a ſolution of 61b. of alum, and 11b. 80z. of green vitriol. 
This operation will yield but 7 oz. of fecula ; but its beauty will 
make ſufficient amends for the ſmall quantity, as it will ſurpals, 
in — reſpett, all the blues of Prullia which are prepared by other 
methods. 

It has alſo as good an effeRt as the fineſt ultramarine ; and has 
beſides the advantage of reſiſting the impreſſion of the air. ; 

Proceſs II. Take glb. of dried ox blood, an equal quantity 
of quiek- lime. alb. of red tartar, and alb. of nitre : let them be 
calcined and lixiviated, as in the former procels ; = the folu- 
tion into a lixivium of 4Ib. of alum, and 1b. of green vitrio| 
This operation will yield more of the blue fecula than the othe!, 
but the colour will be leſs beautiful. f 

Proceſs III. Take glb, of dried ox's blood, 41b. Boz. of quick- 
lime, alb. of red tartar, 11b. 8oz. of ſalt-petre. Proceed as be. 
fore, This operation will produce the moſt beautiful blue, but 
the quantity will be only about 8 oz, and 4 drachms. 2 

Proceſs. IV. Take glb. of dried ox's blood, 6lb. of quick. 
lime, alb. of red tartar, and 1Ib. 80z. of nitre. Calcine and li, 
viate as before; pour the warm lixivium into a ſolution of lb. 0 
of allum, and 11þ, of green vitriol; the fecula precipitated inthis 
way will be as beautiful as thoſe ol the firlt proceſs, and the qua! 
tity 26 ounces. | | ; 1 

SAxoOn-BLUE, This dye has been known for ſome time, a 
is made by diſſolving indigo in oil of vitriol, by which P in. 
digo becomes of a much more lively colour, and is extended to 
ſuch a degree that it will go very far in d * For the molt s 
proved method of making this colour, fee the Treatiſe on Dx. 
1NG, Seft. 2. | rn 

Stone or Powder BLUE, uſed in waſhing of linen, is the or 
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BLU 


a, 
| either in the lump, or powdered, When the ſalt 
a Nane the pot, it is thrown ito a large vellel of cold was 
a ter! this makes it more traftable, and eaſily powdered, Aster. 
le wards, when examingd, alter cooling, it is found to be mixed 
h with a greyiſh matter, reſembling aſhes, which they call /, 
h This grey matter 1s ſeparated by blows, © and then the blue ſub» 
x. ſunce is powdered, and {ifted through fine fleves, to bring it to 
what we call powders. Phil, Traut. No. 396. 
1 Ultramarine BLUE, a beautiful blue colour, uſed by the 
10 painters, prepared from i lazu/i, Some derive ity name . 
ul framarine, d. d. beyond ia, [rum its being firſt brought into Eu- 
* rope out of India and Perſia, Others ſay, it is becaule its colour 
* is deeper than chat of the ſea. This blue is qne of the richeſt and 
res moſt valuable colours uſed in painting, The preparation conſiſts 
re. in firſt calcining the ſtone, in an iron pot or crucible, then grind- 
wd ing it very fine on à porphyry, then mixing it up with a palte 
made of wax, pitch, maltich, turpentine, and 'oil ; and at laſt 
ght wathing the paſte well in clear, water, to ſeparate NN 
you part from the reſt which, precipitates to the Bottom, in form ok 
ear a ſubtle, beautiful, blue powder. The water is then poured off, 
ob. and the powder at bottom is dried in the ſun, and it is the true 
IV, ultramarine. The, common opinion concerping its origin is, 
that the method of making, it was firſt diſcovered in England, and 
lin hat a member of the Ealf ind Company, having a quarrel with 
in- lis aſſociates, to be revenged of them, made the ſecret Fe 
Ultramarine muſt be choſen of a high colour, and well ground, 
bl which is known by putting it between, the teeth; where, il it feel 
| 1 | gritty, it is a ſign the triture is not ſufhcient, To know whether 
ury. it be pure and unmixed, put a little of it in a crucible, and heat- 
und ing it red-hot, if the powder has not, changed its colour, after this 
len- trial, it is certainly pure: on the contrary. if you perceive any 
uors change, or any black (herbs in it, it is falſißed. Beſides this, 
in a there is another kind, called common or Dutch ultramarine, which 
| his is only the,crude lapts.armenus and ſmalt well ground, and pul- 
ated veriſed, the colour whereof, when uſed by the painters, is ſome; 
the thing like that of the true ultramarine, though much leſs valued. | 
pro- ltramarine, on account of its high price, is frequently adul- 
terated, either by a precipitation or magiſtery of copper, made 
has by alkaline ſalt, or by fine ſmalt. The adulteration in the for- 
ex- mer way may be diſcovered by pouring ſome diluted ſpirit of nitre 
rea- on a ſmall quantity of the ultramarine ; which, il there be any 
ex- copper, will ſoon diſſolve, and form a greeniſh blue ſolution; 
rine, The other kind of adulteration may be detected by waſhing the 
ege- ſubſtance in water; the particles of the ſmalt ** much groſſer 
- did than thoſe of the ultramarine. Beſides, ſmalt will not mix ſo 
nels readily with oil, and in enamel-painting they may be eaſily dil. 
nels, tinguiſhed, becauſe ſmalt will flux without any addition, Whereas 
the other requires the addition of ſome vitreous bod. 
inell BLUE-BOTTLE, in botany, is the rich name of the Ga. 
f the ns. It is a ſmall plant, with beautiful blue flowers, common 
in our corn-fields, and of which many beautiful ſpecies are 12 
into in gardens. The common wild blue-bottle of our corn-fields, 
ewly is elleemed a, cardiac and alexipharmic. Conferves and . 
erile are prepared from it in ſome places, and ſerve very proper y for 
midſt the making of other more efhcacious medicines, of the ſame in- 
ours, tention, into form. Schroder and ſome others have greatly ex- 
ts no tolled the diſtilled water of the flowers in inflammations, and 
\ two many other diſorders, of the eyes; but this ſeems a leſs warranted 
| mix matter, The flowers of the | rden kind are ſaid to be 
itriol, particularly good in diſorders of the womb, and the leaves of 
will either in infuſion in dropſies. There are ſeveral ſpecies of this 
rpals, — commonly cultivated in gardens, for the beauty of their 
other vwers, They are almoſt all annuals, periſhing as ſoon as they 
have ripened their ſeed. In order to have them flower early, 
id has tieir ſeed ſhould be ſown in July, or the beginning of Augitlt, 
and when the plants have once got ſtrength, they ſhould be tranſ. 
antity planted into warm borders, and will endure the cold very well, 
m be and will flower very early the next ſummer. ' | 
lolu BLUENESS, that quality which denominates a body blue; 
itriol. or ſuch a ſize and texture of the parts that compoſe the ſurlice of + 
othe!, a body, as diſpoſes them to reflect the blue or azure rays of light, 
and thoſe only to the eye. For a full diſquifition of this tub» 
quick- ekt, lee the 9 ſtem of OyTics, Part I. Sekt. g, roughout.1 
as be- BLUSHING, a ſuffuſion or redneſs of the cheeks, excited by a 
ze, but ſenſe ol ſhame, on account of conſciouſneſs of ſome failing or 
mperfettion. Bluſhing is ſuppoſed to be produced trom a kind 
ick · of conſent, or ſympathy, between, ſeveral parts of the body, oc- 
d lixi alioned by the ſame nerve being extended to them all. Thus 
Alb. of the fifth pair of nerves being branched from the brain to the eye, 
in this du. mulcles of the lips, cheeks, palate, tongue, and noſe; a 
quan- lung len or heard that 1s ſhameful affets the cheeks with bluſhes, 
viving the blood into the minute veſſels thereof; at the ſame 
ne, and ume that it affefts the eye and ear. For the ſame reaſon it is 
the in- tha Dr, Derham obſerves, that a ſavoury thing ſeen or ſmelt 
ded to AMetts the glands and of the mouth. If a thing heard be | 
0ſt ap- lng, it aſſetis the muſcles of the face with laughter; if me- 
1 Dyt- ncholy, it exerts itſelf on the glands of the eyes, and occaſions 
veeping, Ke. And to the ſame cauſe Dr. Willis aſeribes the 
e ſame ure of ki SO LOB ; | ay 
- with No. 36. I 2 . edu Sa. er. 44 ö 


the tenderer ſhell-fiſh in very great numbers. Their 


| Nop, till he comes to ſome place of greater ſecurity, IF it hap- 


*bles, or croſſi 


courage him; ſuch a boar as this, with five or ſix couple o 
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BOA, in amphibiology, a genus of {orpents, belonging to the 
order of am hibla The char Mer of this 4 uy are, that o belly 
and tail are both furniſhed with feura, o ſpecies are ton, the. 
moſt remarkable [4 the eonſirifter, which has 840 leuts on tho 
belly, and Go on the tall. This is an immenſe animal : it often 
exceeds g6 feet in length; the hody is very thick, of a duſky white 
colour, and its back is interſperſed with 94 large pale irregular 
ſpots, the tail wolf adark eolour, and the des are beautifully varle- 
aue with paler ſpots, The head is covered with ſmall ſeales, and 
las no broad laminz betwixt the eves, but has a black belt behind 
the eyes, It wants the large dog-tangs, and bf courſe its bite is 
not poi ſonaus. The tongue is fleſhy, and very little forked, — 
Above the eyes, on each ſide, the head riſes high. The ſcalgs 
of this ſerpent are all very ſmall, roundiſh, and fmooth. The 
tail does not exceed one - eighth of the whole length of the ani. 
mal. The Indians, who adore this monſtrous animal, uſe the 
{kin for clothes, on account of its ſmoothneſs and beau. There 
are feyeral of theſe ſkins of the above dimenſions preſerved, and 
to be ſeen in the diſſerent muſeums of Europe, particularly in the 
library and botanic garden of Upſal, in Sweden, which has of 
late been greatly enriched by Count Grillinborg. The fleſh of 
this ſerpent is eaten by the Indians and the negroes of Africa. Piſo, 
Margraave, and Kempfer, give the foilowing account of its me- 
thod of living and catching its prey. It trequents caves and 
thick foreſts, where it conceals itſelf and ſuddenly darts out upon 
ſtrangers, wild beaſts, &c, When it chooſes a tree for its watch- 
ing-place, jt ſupports itſelf by twiſting its tail round the trunk, 
or a branch, and darts down upon ſheep, goats, or any animal 
that comes within its reach. When it lays hold of animals, eſ- 
pecially any of the larger kinds, it twiſts itſelf ſeveral times round 
their body, and, by the Vaſt force of its circular muſcles, de- 
* 90 them. 1 
" BOAR, Jus ag reſtis, the wild-boar, a ſpecies of the genus Sus, 
in the ſyſtem ot mammalia. For a de cription of {2 genus, 
ſee the art. Sus. For repreſentation, ſee Plate 10, Genus gz, Spe- 
cies 1. Variety 2. This creature differs from the common dome. 
ſlie keg, in that the grown animal is not different in colour in the 
different individuals of the ſame ſpecies; but is always of a ruſty 
iron-grey. His ſnout is much longer al ſo than that of the other; 
his ears ſhorter” and rounder; and both .theſe, and his tail and 
feet are always black.' It differs alſo, in that it is covered with 
two ſorts of hairs, the one kind long, the other ſhort; theſe laſt 
ſerve the creature to the ſame purpoſes as the downy fur which 
the beaver and otter have under their long hair. It is very 
a ed wild in Italy, and its fleſh frequently brought to 
market. 

The Wir p-Boax, among the huntſmen, has ſeveral names, 
according to its different ages: the firſt year it is called a prg of 
the ſaunder; the ſecond it is called a hog; the third a hog- 


ftetr and the fourth, boar; when leaving the ſaunder, he is 


called a fingler, or 17 er. 
The boar generally lives to twenty-five or thirty years, if he 
eſeapes accidents. The time of going to rut is in December, 
and laſts about three weeks. —_—_ feed on all ſorts of fruits, 
and on the roots of many plants: the root of fern, in particular, 
ſeems a great favourite with them: and when they frequent places 
near the ſea-coaſts, they will deſcend to the ſhores, and demoliſh 

neral 
places of reſt are among the thickeſt buſhes that can be Found, and 
they are not eaſily put out of them, but will ſtand the bay a long 
tithe, In April and May they fleep more ſound than at any 
other time of the year; and-this is, therefore, the ſucceſsful time 
for taking them in the toi. When a boar is rouſed out of the 
thicket, he always goes from it, if poſſible, the ſame way by 
which he cameto it ; and when he is once well up, he will never 


ns that a /aunder of them are found together, when any one 
reaks away, the reſt all follow the ſame way. When the boar 
is hunted in the whod where he was bred, he will ſcarcely ever 
be brought to quit it ; he will ſometimes make towards the ſides, 
to liſten to the noiſe of the dogs, but retires into the middle again, 
and uſually dies or eſcapes there, When' it happens that a 
runs — he will not be ſtopped, or put out d his way, by man 
or beaſt, ſo long as he has any ſtrength leſt. He makes no dou- 
s, when chaſed; and when killed makes no noiſe, 
if an old boar, but the ſows and pigs will ſqueak; when wounded. 
The ſeaſon for hunting: the wild-boar begins in September, 
and ends in December, when they go to rut. If it be a large 
boar, and one that has lain long at reſt, he muſt be hunted with 
a number gf dogs, and thoſe ſuch as will keep cloſe to him; 
and the huntſman, with his ſpear, ſhould always be riding in 
them, und chatging the boar as often as he can, 17 dil. 
dogs, 

will run to the firſt convenient place of ſhelter, and there ſtand 
at bay, und make at them as they attempt to come up with him. 
There ought always to be relays alfo ſet forthe beſt and ſtauncheſt 
hounds in the Kennel; for if ff are of young eager dogs, th 
will be apt to ſeize him, and be killed, or ſpoi ed, before the re 
vas a 5 P—2 come 
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ward till the ſpear pierced him through. 


| boars in the New Foreſt; but they were deſtroyed in the civil 


longer than the reſt. 


great regularity, each having five angles. Phil. Tranſ. No. 36. 


AFFAIRS, Sect. III. 


but capable of any ſort of motion, 


This (Sir Iſaac Newton obſerves) is neceſſary, in or 
world's perſiſting in the ſame ſtate, and bodies continuing of the 


| — and ſpirit ſuppoſed to be the ſame ſubſtance, under diſſerent 


- fills a determinate quantity of ſpace or extenſion, ſo as —_ | 
to exclude all other bodies from being comprehended within td. 


BOD; . 


come up. The putting of collars wich. bells about the dogs' necks 
is a great ſecurity for them, for the boar will not fo ſoon ſlrike 


3 


at them when they have theſe, but will rather run before them, | ig 


The huntſmen generally kill the boar with their {words or ſpears , 
but great caution is neceſſary in making the blows, for he is | 
very apt to catch them upon his.ſnout or tuſks, and if wounded 
and not killed, he will attack the huntſman in the moſt furious 
manner. 'The places in which the wound is to be given with 
the ſpear, are either between the eyes, in the middle of the fore- 
head, 1 in the ſhoulders ; both theſe places make the wound 
mortal. | 

When this creature makes at the hunter, his ſafety conſiſts | 
merely in couruge and addreſs ; it he flies for it, he is ſurely 
overtaken and killed: if the boar comes ſtraiglu up, he is to bd 
received at the point of the ſpear z but if he makes doubles and 


p 


windings, he is to be watched very cautiouſly, for he will attempt | [ 


getting hold of the ſpear in his mouth, and if he does ſo, nothing | 
ean ſave the huutſinan, but another perſon's attacking him be. 
hind; he will on this attack the ſecond perſon, and the firſt 
muſt attack him again; two people will thus have enough to do 
with him, and were it not for the forks of the ſpears, that make 
it impoſſible to preſs forward upon them, the huntſman who | 
gives the creature his death-wound would ſeldom eſcape falling 
a ſacrifice to his revenge for it, 

The modern way of boar-hunting is generally to diſpatch the 
creature, by all the huntſmen ſtriking at him at once: but the 
ancient Roman way was, for a perſon on foot, armed with a ſpear, | 
to keep the creature at bay, and in this caſe the boar will run of | 
* wen the ſpear, to come at the huntſmau, and puſh for- 


: 


The wild-boar was formerly a native of Britain, as 1 
from the Laws of Hoel Dda, Leges Wallicæ, 41. illiam 
the Conqueror puniſhed with the Joſs of their eyes any that 
were convitted, of killing him. Charles I. turned out wild- 


wars. 
The hinder claws of a boar are called guards. In the corn 
he is ſaid to feed; in the meadows or tallow-helds to rout, | 
worm, or fern; in acloſe, to graze. The boar is farrowed with | 
as many teeth as he will ever have, his teeth increaſing only in 
bignels, not in number; among theſe are four called ue, or 
ble, the two biggeſt of which do not hurt when he ſtrikes. 
but only ferve to whet the other two loweſt, with which the | 
beaſt defends himſelf, and frequently Kills, as being greater and 


It is very remarkable, that theſe creatures, in the, Weſt-Indies, 
are ſubject to the ſtone; few of them are abloknety free from it, 
yet fcarce any have the ſtones of any conſiderable ſize. It is 
common to Bad a great number in the ſame bladder, and they 
are moſtly ahout a ſcruple weight, and are angular, and that with 


Among the ancient Romans, boar's fleſh was a delicacy ; a boar 
ſerved up whole was a diſh of ſtate. | | | 

BOARDING, in a naval engagement, a deſperate and furious 
aſſault made by one ſhip on another, after having found every 
other method to reduce her ineffeual. For a copious. account 
of this part of naval. operations, ſee the Treatiſe on Nava. 


BODY, in phyſics, a ſolid, extended, palpable ſubſtance ; 
of itſelf merely paſſive, and indifferent eitlict to motion or reſt ; 
and of all figures and forms, 
Body is compoſed, according to the Peripatetics, of matter, form, 
and priuation ; according to the Epicureans and Corpuſcularians, 
ot an aſſemblage of hooked, heavy atoms ; according to the Car- 
teſians, of a certain quantity of extenſion ;, according to the 
Newtonians, of a ſyſtem or aſſociation of ſolid, mally, hard, 
impenetrable, moveable particles, ranged or dilpoſed in this ot 
that manner; whence reſult bodies of this or that form ; diſ- 
tinguiſhed by this or that name. : j 

heſe elementary or component particles of bodies muſt be | 
infinitely hard, — y harder than the bodies compounded of 
then nay, ſo hard as never to wear, or break in 2 8 
r,to the | 
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{ame nature and texture in ſeveral ages.” | 
Body generally ſtands contradiſtinguiſhed from ſpirit ; though | 
in Spinola's and the Chineſe (eſte this difference is ſet aſide, and 


ifications. r. Hobbes likewiſe afhrms ſpirits to be bodies, ' 
the exiſtence of any ſubſtance not conforiet boine rejected by 
him. Ser alſo Dr. Prieltley on Matter and Spirit. 17 
The true notion of body is hard to frame, and philoſophers are | 
not yet agreed on it; the rather as the purſuit Jeads to the pet-, 
plexing controverſy di compoſitione continui. Some place the. 
eſſence of body in-ſolidity, or impenetrabilizy ; others in weight 
or gravity ; others in extenſion ; others in mobility. According 
to the firit of theſe, body is defined as ſomewhat that erte 


. 


ſame dimenſions, According to the ſecond, body is defined þs 


| whereof the greateſt part eſcapes our admiration el. The prin- 


a thing which is receptive and communicative of motion or 
relllubn. Sir W. Petty repreſents body as matter under (one 
f ure. The Carteſiatis define it, n extended every way 
or towards all fes. According tio Wolfius, the eſſence vt boy 
conſiſts in its compoſition, or mechaniſm of parts, from whi 
all its other 3 reſult, even extenſion itſelf ; ſince we 
cannot cbnceſve a compound body otherwiſe than as exte | 
or conſiſting of parts, at Teaſt poſſible, if not aftual ones, 

The firſt, or internal, prinelples of bodies, which are nu 
reſolyable into others, are called eſement?, Light, or fire, is found 
an iugredlent in all bodies; which ſome, indeed; eſpecially a 
the TG, make to be the ſame with, the principle Jh. 
The Perlpatetics maintain, that, beſides the common matter of 
all bodies, thete is ſometling in every thing Which diferiminuey 
it from every other, and makes it whar it iv: this they call form, 

[ee the orticle n becauſe all the qualities, a4 
other accidents of the body, muft depend on it, they allo ima. 
N be a ſubſlanee, und, indeed, a Kind of foul; that, unitcd 10 
the groſy matter, with k compoſes u nuturul body, 

As to the coleurs of bodied, Sir Iſaar Newion ſhews, that 
bodies appeir of this or that cot6ur, as they are diſpoſed to reflect | 
molk copiouſly the rays of light originally endued with fucl | 
colours, But the particular confſtirations, whereby they reflect | 
ſome 9 ore copiouſty than others, remain yer to bo diſco. 


vered, | However, ſome of the laws'and cireumſtances thee 
he delivers in the followit propoſirions: | 
1. Thoſe ſurfaces of tranſparent -bodies reflect the greael | 
quantity of light, which have = ome refracting power; i.e, c 
which intercede mediums, chat differ moſt in their refruftive t 
denſities: and in the confines of equally" refracting mediums, 
there is no reflection. 2. The leaſt parts of almoſt all naturat [ 
bodies are, in ſome meaſure; tranfpatent? and the opacity of v 
thoſe bodies ariſes from the multitude of refleftions cauſed in 0 
their internal parts, g. Between the parts of opake and coloured ; 
bodies are many. ſpaces, either empty, or replete with mediurs th 
of different denſities; as water between the tinging corpuſclet a 
wherewith a liqubr is impregnated, air between the aqueous wi 
lobules that conſlitute clouds or miſts; and even ſpaces void ta 
both of air and water, between the parts of hard bodies, are not fre 
wholly void of all ſubſtance.” 4. by parts of the bodies, and ret 
their interſlices, muſt be Jefs than of ſome definite bignefs, l0 | 
render them opake and coloured. 5. The tranſparent paris of tha 
bodies, according to their ſeveral ſizes, reflect rays of one colour, tor 
and trayſmit thoſe of another, for the ſame reaſon that thin wil 
plates or bubbles do, reflect or tranſmit thoſe rays ; and this ap- pul 
to be the ground of all their colour. 6. The parts of bodies, fett 
on which their colours d - are denfer than the medium call 
which pervades their interſtices. 7. The bigneſs of the compo. of | 
nent parts of natural bodies may be conjettured from their co- call 
lours, on this principle, that tranſparent ede of the fame ſtan 
thickneſs and denſity with a plate, do exhibit the fame colour, hulls 
8. The cauſe of reſlection is not the impinging ot hght on he i il 
ſolid or impervious. parts of bodies, as commonly believes. 7 
9. Bodies reflect and refract light by one and the ſame power, a le 
variouſly exerciſed, in various circumſtances.” For the two 1 vent 
articles, fee the Syflem of Opries, Part I. Sect. r. 3 ſorm 
HBopiks are divided into animate and inantmate; i. e. imo civil 
thoſe informed by a ſoul, and thoſe Which are not; or thoſe that thou] 
have life, and thoſe that have nane. Some confider bodies, Te 
either as natural and ſenſible, viz. as. formed by _ caules, berec 
and clothed by phyſical qualities (in which ſenſe body makes ite 0 
object of phylics); or as intelleclual or quantitative, in 'the g- weed 
neral or Alcan, and actordin to, three dimenſions; in winch viate 
Jenſe body makes the ſubjeft dP abawerry; | : | looſer 
"'Bopy, with toys tb animals, is uſed in oppoſition to /ox, earth, 
viz. for that part of an animal compoſed of bones, mufcles, can: nade 


juices, nerves, &c.; in which ſenſe body makes the ſubjett al 
Comparative Anatomy, See the Syſtem, throughout. 
The Human Bop, conſidered with rd to the vation 
voluntary motions it is capable of performing, is an aflernbiaze 
of an infinite number of levers, drawn by cords ; it conſider 
with regard to the motions of the fluids it contains, it 15 anot'xt 
alemblage of an infinity of tubes and bydraulic mar lung 
laſtly, if conſidered with regard to the generation of thoſe fawe 
fluids, it is another infinite aſſemblage of chymical inſtrumews 
and veſſels; as philtres, alembics, re . oy” 
-and the whole is a compound which we can only admire, 4 


cipal chymical apparatus in the whole body, is that wonderful 
oratory the brain. It is in this that precious extraft c 

animal ſpirits, the only material mover of the whole fabric, 2 
ſecreted from the blood. In the machine of the avina! bog, 
the retainers to the dottrine of trituration maintain the brain i 
do the office of the beam of « preſs; the heart, of a piſlw; 
the lungs, of a bellows; the wouth, of a will-ſtone; the —* 
of peſtles; the tomach, of a preſs ; the'jnteſtines ot a * 
the 1 5 2 . bf und the air, of 2 pondus, 
ſpring, that ſets the machine a-gdiffg, oP 2 

F Phyſicians divide the body no folids andificdds. © Allo fer 


venters, or cavities, the head, thorax, and lower ver. _ 


BOG: B O H 


body ceaſes to gtow in height when the bones are atrived at a | not tended, it is filled with weeds in ſummer, trees fall adrols it, | 
degree of firmneſs and rigidity, which will not allow. of farther | and dam it up; then, in winter, the water tegrates farther aud Ih 
extenſion. by the effort of the heart and motion of the blood. | farther every year, till tha whole flat be cuvered f next, there | 
| Phil,” Tran. abr. vol. vii, No. goo. «vl, riſes a coarle kind, of graſs, peculiar to theſe bogs; it (grows iu | \ | 
| Faculties of 'the Bony, See Facubrx. ' | tults,, and the roots conſolidate together, aud yearly grow 
'* Bob iv allo applied: by anatomilts:to ſeveral Tv > _ infomuch as ſumetimes to reach the haight-vf a man.— | 
x of ihe animal fabric: as, the callous hody of the brain, the ca- This grats rote iv Winter, aud falls oh the tuts, and the ſeed. 1 
vernous or ſpongebus bodies of the penis, &. | wich it, which ſprings up neut year, aud thus makes a new addin N 
( | BOG, @ moiſt; rotten {pot of earth, which ſinks and gives way. ||tion;, Sometimes the tops of — and graſs are inter woven on 1 
1 to the weight of the body, formed of graſs and, hlanta, putritied - the {urtuce of the water, and: become, by degrees, thicker, till, | 
; by ſome lpring 1 frequent; eſpecially in Ireland. In this ſenſe, | they io like wcaver,on4he water; other hetbs take robt in ite 
1 amounts to much theſame with what in ther places are culled and, by 8 plexus of thoſe roots, it becumes./{irong euough to bear f 
t ſes, marſhes, fens, Ke, 11 „„ oth | | | the weight of a mans - Th ak | | - 
4 Ju lreland tliey diſtinguiſh between ® Cg, called-alfo a | Another-caufe of: bogs is moſs, with which Irclund abounds | 1 
h fd. bag; out of which turt or, peat.is dug, and-a on- beg, oxtremely, 1 (That which grows an bogs is remarkable y the light IN 
fl which will (ink under ea man, in te place where he laws, 100 _u_ turf: gbove-mentioned being nathing but:a.congeries of 
4 coaliderable depth, and rie before and behind proportionally yz. | thuthreads of this mos, which1is dhe i ſuc h quantities. | io 
10 underneath 1s frequently olear watery into wWH,́Rl¹ a perlen ahton' | and: ſu towgh,: that! the tust. Ipades cannot cut: it. Ia dhe north If 
{lips to the middle, upon breaking the ſurface, Quaking-Bogs' | of Lroland' they: cal/it oldewives' tow'y not. being. much: walike | 
* ſtuguemly turn into turk. bag. RVory red. bay it — flax, The tut. holes, in time, grow up wuk it again, and all Fe 
tt with a deep marſhy, floughy ground, called the boundd'of the! | the little gutters in bogs are generally fled db ts In reality. | 
eh „ Hurns and ſkoletons ot mobſo- deer art ſumetimos tound! to this the-red os tur ſeam io be chiefly ow-ing. | 5 
A in. — np. 3 fr | . 1604 iſs o) For the! draining of : bogs, ta render them fit tor: paſture or | 
0. The inconvenizaces of bogs are, chat a conüiderable part of | arable, it is nt impodible; the ſqme having been. pertormed in 4 
x the kingdom is rendered ulelo(s; hy thema - thay: allo. keep peo England, France, Girmanyy.ho, People commanly diſtinguſh 1 
ple at a diſtance from cach ottier, and thus hinder; bufinels- from | between bogs. which have lia fall x0 carry way the water from 
eff going forward They gocafion: the roads, to he» crooked and | them, and thoſe; which have, The laſt arerreputed drainable, ! 
.& circuitous to avoid them. They are a great! deſltutiun to:cattle;: | the former not. Bur Mr. King aſſures us, ha never abſerved 15 
ive the chief riches of Ireland, whugh are. encouraged, hy the graſs | one bog without a'fatt-ſufficient ta drain t, non does he belicua j 
ms, ing on the edges of the bag. ta venture in. where they are | there is any. In reality, the great object againſt draining iv the x 
ral Pl. he ſmell and vapour ariſing from dhem is accbunted | charge; which, it is — — wilhamount to much : ' | 
of uowholeſame; and the: fogs putrich an flinking. Add. that they || more than would purchaſe an equal. quantity uf good ground : * 
in corrupt the water both as to ts: oon and. tai. f for an are ot ch / in uno patts of Italand, is. not worth * 
ired | Bogs have alſa their uſes moſt of the people ini Lroland have! | above: gs; per annum and(fogrteen or fiſteen years purchaſe; ſo. | 
uns their: ficing: from. them, . thei wood being) unpolitcly deſtroyed, | that-three pounds with buy an acre of gobd land; and it is very 'L'F 
cles and little: pit- coal yet diſcovered.: The. Iriſh could hardly do | doubthul with moſt whether, that ſum will reduce a bog, This 1 | 
ng without ſome bogs: The natives had. anciently another advan - reaſoning poſſes currem, and is. the. great impediment to this " ih 
void tage from bogs via. that by means of them they were preferved work. To this it is anſwered, that quaking bogs, though land -Þ 
not from the conqueſt of the Engliſh ; and it ſeems to be. from the be ever. ſa cheap, never fail to be worth draining: one treach 1 
and remembrance ob this that they {tz}, c hooſe tu build near bags. || will drain many ucres; and, when dry, it is generally meadow, | 1 
6 to As to the origin and formation of bogs, it is tobe obſetved, or the beſt grazing: ground. Again, the bounds of a. red-bog; it 4 
is of that there are tew places in the northeru world which have not || never fail to be worth the draining, being done by one deep 17 
our, formerly been as famous for; them as. lreland. now: is. Every: | trench drawn round the bog. By a, catile are kept out of the 9 
chin wild ill-inhabited country has them, The loca paluſtma, or || bog, and the hounds tutned into, meadow. Add; that even red | 
$ ap- paludes, to which the ancient Gauls, Germans, : Britons | bogs might be made fit for grazing at a much cheaper rate than 
ies, retired when beaten, appear to be no other than what we: now | has hitherto: been done, by a proper: condutt in the digging ot | 
dium call bogs. The like me even ſtil} be found in the harren parts | trenches, particulatiy deſcribed by Mr. King, Phil. Tranſ. No. 4 
mpo- of Italy, as Liguria, Boggy lands upon levels are generally | 170, p. 948. See alſo No: ggo, p. gog; and No. 314, p. 59+ 1 
r co- called fens with us; and what our farmers particularly under- | Plott's Hiſt. Oxf. chap. ix. 81, Kc. 14 
ume tand by the term hg · land. is that fort of bog wluch lies: among. In ruſky grounds, the ſprings are commonly found to lie within | 
flour, hills, or between two eminences, and has deſcent enough to drain | a foot or two ot the ſurface, when any thing of-{tonaneſs. or ſmall 19. 
n the i, if the water could get oſ ft. gravel is to be found, and ſometimes cunſidetahiy lower in a | N | 
jeved. The true cauſe of-bogs, then, ſeems ta be the want of induſtry. | hungry gravel; but it is alva lower in buggy graund than in * 
oer. x leaſt, it is certaiu, 4 may remove, and much mate pre- ruſhy, and is deep according to the weight ot carth chat pens it . 
vo l vent them, There are many bogs of late ſtanding in Ireland, | in. The beſt way is to begim the grain at the-lowelſk place, and 14 
ſormed through the miſeries of the times, and the defolation of | fo; carry it in towands the ſpting - head. where chere muſt he made 1 
e. into evil war. It is no wonder, if a country remarkable for. laaineſs | ſuch-trenches, either round br crafs the bug, as hall be found. | 
ſe that ſhould abound. with them. © » or £290 ' | neceſlary to the draining ot. it tharougbly. ''. 5 , 1, 
zodies, To ſhew haw want of induſtry cauſes bogs,it muſt be remem- | If it be neeeſſaty to make fuch targe; aud deep drains, that 
raules, bered that Ireland abounds with. fprings;. that theſe fpripgs/vre | there is danger of the catile s falling into them, they may be N 
«£5 lie dy, or nearly ſo, in the ſummer time, and that the grals. and | filled up with. flones or brick, baus, aud theſe covered with | 
he ge- veeds grow thick about the places where they burſt out: in the | boards, and the turſ laid over them. The'cavities among the . 
winch vinter the ſame ſprings ſwell again, and run, and ſoften, 'and | Rtones will give palſage to the water, and che turf will grow at bh 
looſen the earth about them; and the fwerd, or ſcurf af the top, as if nothing bad been done. . 6 | 1 
jo ſo!, arth, which conſiſts of the roots of grafs, being lifted up, and | It is a common practice ta make a bank with. the earth dug ih 
cana!s made fuzzy by the water, becomes dried againſt the ſpting; and | out of the trench laying it on the fide : but th is extremely | | 
Jett al does not fall together, but withers in a tuft, and new graſsiprings wrong. If the wrench be fmall,/ the carth dug out of it ſhould 1 
through it; which, the next winter is again liſted-ups thus the | be carried away in wheel barrows:3:and: if. large, it ſhould be 1s. 
vations ſpring is more and more tapped, and the ſcurf grows thickerand: | ſpread upon the loweſt places of the bog, where there is room } 
rnbiage tucker, till it firſt makes wins we call a quaking-bog: and as.av | tar it. (9,44 41h 4613 Babs ge 964. 0 | L 
neared $ higher and drier, and the graſs-roots, and other vegetables; | Another excellent. m is to. make. the- trenches about a ö 5 
ander more putrid, together with the mud and flime of the: | yard:deep; and two: fear wide, laying ut tbe-botom of them black - 1 
chung: vater, it acquires a blackneſs, and grows into hat we call @ | thorn-· buſhes and over theſe à tratumi oi latge and round ſlones. 
le fore urf. dog. What confirms this account is, that bogs are generally | op at leaſt of fucli as canndt lie cloke ; oer theſe lay another 
rumems found igher than the land about them, and the highell in the | tratum of thorn. buſhes,, and then place a. quantuy ol ſtraw, to 
s, Kc; middle: the chief # ings which cauſe them being commonly | keep the earth from falling in, and 32 up. By this 
ire, 4% bout the middle; — whence they dilate ——— meaps the trench will be kept open, which athetw iſe will na- 
he pm tes, as one would ' blow a bladder; but not ,always: equally, | turally fwell aud fill up ef itfalt. 1, | ö 
onderiul e they ſometimes meet with greater obſtacles on one (ide, The lands occupied by bogs are always of a good and rich qua- 11:8 
A calid than on the other, Add, that if » deep trench be cut through: | lity, when properly drained ; and the aa. mn ſuch drainung, | ; 
fabric, 5 i bog, you will find the original ſpring, and vaſt — . — judicioully managed, is inconſiderable, cumpared with tlie 
18! bo Wer will run from it, and the bog wilt ſubſide ; ſometimes a | advantages which conſequently refult. Motaſſy ground thus im- | 
brain (9 ®zen or fikteen, fome even ſay thirty feet. Laſtly, choſe hills | proved, and planted with. wood, intermized. with. umber-trees, [ 
n piſlen; which have no ſprings have no bogs; and theſe which have | would, in the. courſe of fifteen or twenty years, yield a produce , 
the tech, rings, and want culture, are never without them. In brief, of uſeful poles and fire-wood, equal to twenty times the expence | A* 
eſerreu: Wherever bogs are, there are great ſprings; the turf generally | af the improvement and planting; the adjacent au would be | - i 
ondus, oc Ulcovers a vegetable ſubſtance ; it is light, and impervious to ſalubrious and healthful, in uſtry would be promoted, and every 1 
1 veer, while the ground under it is very pervious. ' public and private benefit accyue, which the molt agalpus friend. i 
Allo rw lt is true there are ſome quaking-bogs cauſed otherwiſe : as | to his oy could effett or deſire.) os " 
TH _— ben a ſtream or ſpring! runs through a flat; if the paſluge be { BOHEA. Sce TIA. ; 61 % BOIL, | 
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'BOIL, or FuxuNCLs, in ſurgery, is a ſmall reſiſting tu; 
mor, with inflammation, redneſs, and great pain ariſing in the 
membrana adipo/a under the ſkin. © As there is no part of 
body free trom being the ſubjeR of this tumour, ſo the whole body 
is ſometimes ſo miſerably infeſted with them; that the patient 


knows not how to ſtir, or on what part to lie. Young infants 


and aduhts are _ liable to this diſorder ; and: though in 
ſe 


adults there is ſeldom any great danger in it, yet it ſometimes 
happens when they are very numerous in tender infants, that 


ws not only excite violent /pairis, reſtleſſneſs, and taſſinga, 
wit 


reat weakneſs, convulſions; and epilepſies, but death 

itſelf ſometimes follows them. N 
The principal cauſe of boils is a too glutinous and inſpiſſated 
ſtate of the blood, and the cure of them principally depends upon 
the reſtoriug the blood to its due conſiſtence and proper circulation; 
People ho are very ſubjett to theſe tumours ſhould bleed and 
take purging medicines at proper intervals, and drink plentifully 
of warm and weak liquors; abſtaining from wine, ſtrong ſpiritu- 
ous liquers, and from the uſe of tobacco. When the diſorder is 


recent, ori nut habitual, external remedies alone are ſufficient . 
neſs with ſpirit of 


the cure: honey, mixed to a proper 
ade is a very 9 external r The touching the 
boils with ſpirit of vitriol alone, is. often alſo ot great ſervice; 
and ſometimes the diſcutient plaſters ate to be applied, as the 
diachylon, ſpermaceti, and ſoap-plaſter. If theſe applications, 
however, do not prove ſucceſsful in the 2 a boil, the only 
method to be taken is that of bringing it to ſuppuration. This, 
however, in ſame caſes, is no ea „but the tumour remains 
ſometithes very hard and troubleſome, even after a proper treat- 
ment ot ſever] weeks; and ſometimes the humour that occaſions 
it becomes fo norimonious, by its long tenſion, and great inſpiſ- 


lation, that it produces ulcers, which grow gradually worſe and | 


worle, till at leagth-they end in ulcerated . To promote 
and quicken the fuppuration, it is generally found of great ſer- 
vice to apply plaſters of diachylon with the gums, ang of honey 
and flour mixed, and made to a proper conſiſtence; and where 
theſe prove inſufficient, maturating cataplaſms are to be applied, 
and very frequently repeated, 
turated by one or other means, which will be known from the 
ſoftneſs and yellow neſs of its head, it muſt be opened by inciſion, 
and when the matter it contained is diſcharged, the ulcer muſt be 
daily cleanſed, till — freed from all malignity, and then 
healed with the vulne alſams. | 


| | k 
When infirits which ſuck are afflicted with boils, the proper 
method is to give cooling medicines and purges to the nurſe, | 


and enjoin her a due regimen in · diet j the inſant ſhould at 
the ſame time be got to take ſome gentle laxative, and the ab- 
forbent powders, as thoſe of craby-eyet, and the like; to allay 
the acrimony of its juices, * . 405 = 
- BOILING; or E3v1t1ition, the bablling up.of any, fluid, 
The term is moſt commonly applied ta that bubbling which hap. 
pens by the application of fire,» thoughthat which enſues in the 
mixture of an acid and an alkali- is {Ometimes alſo diſtinguiſhed 
by the ſame, ' WO eier . | 
The 1 of boiling may be thus accounted for. By 
plication of fire to any veſſel, i occaſions, at firſt, a {ma 
inteſtine motion in the water, and fromthe continued action of 
the firſt cauſe, the effect is increaſed,” and the motion of the wa- 
ter-continually accelerated : ſo that the water, by degrees, be- 
comes ſenſibly.agitated. But now the particles of the fire irik. 
ing on thoſe on the -loweſt, ſurtace of the water, will not on! 
ive them an impulſe upwards, cont to the laws of equili. 


rium, but will likewiſe remer them ſpecifically lighter than 


before, ſo as to determine them to aſcend, according to the laws 
of equilibrium; and this, either by inflating them into little ve. 
ficles, by the atiraſtion of the particles of water around them, 
or by breaking aud ſeparating the little ſpherules of water, and 
ſo increaſing the ratio of their ſurface to their ſolid content, 
There will therefore be a conſtant flux of water from the bottom 
of the veſſel to the top, and conſequently a reciprocal flux from 
the top to the bottom': i. o. the upper and under water will 
change places; and hence we have the reaſon of that phenome- 
non, of the water's being hot at top ſooner than at bottom. 
Again, an intenſe heat will diminiſh the ſpecific. gravity of 
water, ſo as not only to make it mount in water, but alſo in air; 
whence ariſe the phenomena of vapour and {moke; though the. 
air incloſed in the interſtices of the water niuſt be allowed a good 
ſhare in this appearance: for that air being dilated, and its ſpring 
ſtrengthened by the action of the fire, breaks iis priſon, and al- 
cends through the water into the air; cartying with it ſome of 
the contiguous ſpherules of water, ſo many as ſhall hang in its 
villi, or can adhere immediately to it. 2 
Te particles of air in the ſeveral interſlices of che fluid maſs 


thus expanded, and moving upwards, will meet and coaleſce in 


their paſſage ; by which means a great quantity of the water will 


be heaved up, -and let fall again, alternately, as the air riſes up, 


and again paſſes from the water: for the air, after coalition, 
though it may buoy up à great heap of water, by its elaſticity, 
while in the water, yet cannot carry it up, together with-itſelf, 
into the atmoſphere ; ſince, when once got free from the upper 


the | that of rhe common unhested air. Add to this, that were the 


en the boil is ſufficiently ma- 


* 


ſurface of thy water in the veſſel, it will unbend itſelf in tle . 
moſphere, and fo its ſpring and force will become juſl equal io 


ſpring and motion of the air ſufficient to carry up the water wih 
it, yet it would not have that effect; but the water would run 
off at the extremities of the air; all except ſo much as ſhould be 
| either entangled in its villi, or immediately adhere to its ſurface 
by attraftion ; and hence-we ſee the reaſon of the rincipal phe. 
nomenom of boiling; vis. the fluftuating of the ſurface of the 
water, Boiling water diſpoſes it to freeze more readily, 

We generally annex the idea of a certain very great degree of 
heat to the boiling of — but this does not ſeem to be 3 
connexion of nature's making, but of our own; It is reporie 

by many, that a veſſel of tar being ſet over the fire till it boit; 

a petſon — while it is boiling, put his hand into it without 

injury 4 that theartificers who prepare and uſe this comm. 

dity; know this pr at-fo well, that they uſually take the 

_ from their pots of it, while boiling, with their naked 
þ n ain * an 0 : 

Water; in the receiver of at air- pump, when exhauſted; wil 
| boil without any great heat. The receiver ſhould; for this ex. 
; periment;/-be--one part fall of water, and three empty ; in this 

caſe, the flame of a candle being placed under the vellel, the water . 
will boil viokently, while the water itſelf is ſcarcely warm ; and 
| when the water has beenthus kept boiling a quarter of an hour, the 
laſs will ſcarcely be any thing the hotter for it. When the can. 
le is taken away, the water will-ſtill continue great while boil. 
ing, and when it ceaſes firſt, will renew itfelf again from time 
to time to a very ebullition. All the bubbles that riſe out 
of the water on this occalion,! do not raiſe the mercury in a gage 
to any ſenſible height. bales * (1 
Different fluids require different degrees of heat to make them 
boil. Dr. Friend gives u table of the different times required to 
make ſeveral fluids boil by the ſame heat, Water, when once 
brought to boil, is not ſuſceptible of any further degree of hex, 
| however the fre be increaſed : but this differs according to the 
weight of the atmoſphere, and the purity of the Water. 
OILING is alſo a method of trying or aſſaying the goodneſs 
or falſeneſs of a colour or a dye, by boiling the ſtuff in water 
with certain drugs, different according to the kind or quality of 
the colour, to try whether or no it will diſcharge, and give 4 
tincture to the Water. With this intention red crimſon, (ilks are 
boiled: with alum, and ſcarlets with ſoap, in quantity equal ty 
the weight of the ſilk, = 

BotLING-WATERS, in natural hiſlory, Sce BURN d 
SPRING, mer | 

BOLES, are viſeid earths, leſs coherent, and more friable 
than-elay; more - readily uniting with water, and more licely 
ſubliding-from it... They are ſoft and unttuous to the touch; 
adhere to the tongue : and by degrees melt in the mouth, im- 
preſling a light ſenſe of aſtringency. There are a great variety 
of thele carths ; the principal of which are the following: Ai. 
menian Bole, French Bole, Bole of Blois, Bohemian Bale, 
Lemnian and Sileſian Role. Theſe and other earths, made 
into little maſſes, and ſtamped with certain impreſſions, are called 
terre fagillate; They have been recommended as allringent, 
ſudorific, and alexipharmic; but theſe, and many other virtues 
that have been aſcribed to them, appear to have no foundation, 

They are ſtill; however, preſcribed in fluxes and compſaints 
of the prime viæ. Sce the Syſtem of CUvMISTAV, Pait Il, 


yt 4+ 1 2 N i 
BOLUS, in medicine, an extempotaneous form of remec, 
of a ſoft eunſiſlence, ſomewhat more ſothan that of an elettuai), 
and of the quantity of one doſe, or morlel, to be (wallowel 
down ; contrived principally for the ſake of ſuch as have an 
averſion-to-potdble medicines ; as alſo for the better conveyance 
certain preparations of mercury, antimony, & c. which, by 
their weight, would ſink to the bottom of the glaſs, were they 
given-ia-draughts. There are boluſes of various kinds, male 
with eleftuaries, contettions, conſerves, pulps, powqdeis, lalts 
oils, eſſences, extracts, ſyrups, &c. ſome of which ingredients 
| mult always have ſolidity or dryneſs enough to give u conliltence 
to thoſe that are liquid. (Boluſes are chiefly denominated trom 
! theie.intentions; as emetic boluſes, purgative boluſes, altringen!, 
' anodyne, amifebrile, alexipharmic, &c. boluſes. 
_ /Ther choice ot the proper ingredients for a bolus is regulated 
by the following conſiderations: a due. coheſion, ſottnels, ard bounds 
 equable mixture, are eſſentially neceſlary to a bolus; for ti 
reaſon, dry ſubſtances muſß be put to liquid ones, and liquid 
ones to'dry; to produce the proper eonſiſlence; but the thicker 
electuaries, conſerves, and robs, are themſelves naturally in fvrn 
of -obolun! tun fff tt ne f 1h: 
Acerid ſubſtances, and ſuch as are offenſive either to the ſmell 
or taſte, or are of a very viſcid nature, are much more proper Je 
exhibited in form of boluſes than of powders z ſince their olſeu- the por 


ſive qualities are by this means concealed. The draſtic pulges Luff pi 
and mercurial preparations, are therefore very proper) gen * 
a MN!) a 


in holuſes. ' 


Balſams, and other ſuch liquid ſubllances, are; beſt mixe lee, ul 
into à bolus with ſugar; becauſe it is not only the means 
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wing dow eaſily, but it aſſiſts their diſſolution in the Nomach, 
The alkaline, fixed, and volatile ſalts, and all other ſubſtances 
which ſoon become liquid, are very improperly made ingredients 
in boluſes which are to ſtand any time; ſince they ſpoil the form 
of the medicine, and loſe their own virtues ; and, for the ſame 
[calon, ſuch ſubſtances as will ferment when brought together, 
re very improper for boluſes, unleſs they are to be ſwallowed 
as ſoon as made up. To this it may be added, that the number 
of ingredients in à bolus ſhould never exceed three, or at the 
tour. 

x” he number of boluſes made up at once ought only to be one, 
or at the utmoſt two: but the apotheearies have got an almoſt 
univerſal cuſtom at preſent of ſending in tour at a time; by 
which means, the laſt which are taken are uſually too hard to 
be ſwallowed, and often have loſt all their virtues. I is the 
common cuſtom to wrap up boluſes in leat-gold, or in a wafer ; 
but ſoine chooſe neither of theſe, but will diſſolve them in ſome 
11quor before they are taken. The ſignature on each bolus is to 
expreſs its nature and deſign, the liquor to be taken with or 
after it, and the regimen to be uled ; and it is highly neceſſary 
to give a convenient liquor after ſome of them, it we ſuſpett 
they are made of ingredients which will not cafily diffolve in 
the ftomach : and tlus caution is to be regarded 3 in 
thoſe of the terebinthinous and other balſamic kinds. 

Boluſes are a form of medicines almoſt uniyerſally uſeful. 
All we have to conſider in regard to the w—_ them 1s whether 
the patient is in a condition to ſwallow a ſolid morſel, or not; 
and from hence it is eaſily inferred, that they are not to be given 


in quinſies, or in ulcers of the tauces; apoplexies, epilepſies, and 


ſncopes, alſo render them very improper, 

BOMB, in military affairs, a large ſhell of caſt-iron, having 
a great vent to receive the fuſee, which is made of wood. The 
{he!] being filled with gunpowder, the fuſee is driven into the vent 
ot aperture, within an inch of the head, and faſtened with a ce- 
ment made of quick-lime, aſhes, brick-duſt, and ſteel-filings, 
worked together in a glutinous water; or of four parts of pitch, 
two of colophony, one of turpentine, and one of wax. This tube 
«lilled with a combuſtible matter, made of two ounces of nitre, 
one of ſulphur, and three of 1 well rammed. To 
preſerve the fuſee, they pite 1 it over, but uncaſe it when the 
putthe bomb into the mortar, and cover it with gun-powder.duſt; 
which having taken fire by the flaſh of the powder in the chamber 
of the mortar, burns all the time the bomb is in the air; and 
the compoſition in the fuſee being ſpent, it fires the powder in 
the bomb, which burſts with great force, blowing up whatever 
1s about it, The great height a bomb goes in the air, and the 
force with which it talls, makes it go deep into the earth, 

Bombs may be uſed without mortar-pieces, as was done by 
the Venetians at Candia, when the Turks had poſſeſſed them- 
ſelves of the ditch, rolling down bombs, upon them along a plank 
ſet (loping towards their works, with ledges on the ſides, to keep 
the bomb right forward. They are ſometimes alſo buried under 
ground, to blow up. Bombs came not into common uſe before 
the year 1634, and then only in the Dutch and Spar.iſh armies, 
One Malthus, an Engliſh engineer, is ſaid to have firſt carried 
them into France, where they were put in uſe at the ſiege of 
Colliouſe. The French have lately invented a new fort of bombs 
of vaſt weight, called comminges, The art of throwing bombs 
nakes a branch of gunnery, founded on the theory of projettiles, 
aud the laws and qualities of gunpowder. See the Treatiſe on 
PhojrettLEs, Part II. Art. 10. 

BOMBAST; in compoſition, is a ſerious endeavour, by 
ſrained deſcription, to raiſe a low or familiar ſubje& beyond its 
nuk; which, inſtead of being ſublime, never fails to be ridicu- 
bus. The mind in ſome animating paſlions is indeed apt to 
magnify its objets beyond natural bounds: but ſuch hyperbo- 
cal deſcription has its limits; and, when carried beyond theſe, 
generates into burleſque, as in the following example: 

Sanur, — Oreat and high, 
The world knows only two, that's Rome and l. 
My roof receives me not tis air I tread, 
Aud at each ſtep 1 feel my advanc'd head 
out a fur In heaven. 
Stan. of Ben. Jobnſon, Act 5. 

A writer who has no natural elevation of genius is extremely 
iſt to deviate into bombaſt. He ſtrains above his genius, and 
ue violent effort he makes carries him generally beyond the 


vunds of propriety. 
BOMBAX. pr 1 TREE: a genus of the poly- 
e 
ly ſtalk, and 


ncria order. belonging to the monodelphia claſs of prune 

molt — ſpecies are, the ceiba, with a pric 
we pentandrum, with a ſmooth ſtalk. "They grow naturally in 
both the Indies, where they arrive at a great magnitude, being 
ome of the largelt trees in theſe parts. 

/-5, The dark ſhort cotton of theſe two ſpecies is uſed by 
the poorer inhabitants of thoſe places, where ſuch trees grow, to 
wlt pillows or chairs, but is generally deemed unwholeſome to 
e upon, Large pirogues, or canoes fit to carry a ſail, are made 
both at Senegal, and in America, of the trunk of the filk-cotton 


＋ the wood of which is very light, and found unfit for any 
0. 36. 


« . 
other purpoſe, In Columbus's firſt voyage, ſays Miller, it was 
reported that a canoe was ſeen at Cuba, made of the hollowed 
trunk of one of theſe trees, which was 95 palms long, ol a pro- 
portional width, and capable of containiug 150 men. 

BONES, for their origin, formation, compoſition, texture, 
variety, offices, &c. ſee the Syſtem of Axatour, Part 1. 
throughout, For repreſentation, ſee Plate 1. 

On viewing the bones, with the alliſlance of good glaſſes, 
their ſuperficial part is found to conſiſt of a great many ſmall 
vellels, and ſome few of a larger ſize ; which laſt, when they 
come to the ſurface of the bone, appear inveſted with cither a 
membrane or a bony ſubſlance; perlectly tranſparent. The in- 
{ide of the bone is a ſpungy or cellular — 2 conſiſting ot 
— particles, cloſely united; and theſe are compoſed of num- 
berſeſs ſmall veſlels, cloſely united, and ſome running length- 
ways, others taking their courſe. towards the ſide of the bony 
fibres; which, notwithſinding their great number of apertures, 
are extremely hard, and lie ſome parallel, and others erpendi- 
cular to the 2 of the bone. Vir. Leewenhoeck diſcovered 
once, in a ſmall bit of a ſhin-bone, four or five veſſels, with 
apertures large enough for a ſilk thread to paſs through, each 
whereof ſeemed furniſhed with a valve, diſpoſed in ſuch a man- 
ner as to Jet out what was contained in the veſſel, but ſuffer 
nothing to return into it. 

The way to examine the bones, is to ſhave off, with a very 
ſharp pen-knife, —_— thin pieces, lengthwile, croſſwiſe, 
and obliquely, and theſe from the outſide, inſide, and middle 
ot the bone, and apply theſe, ſome dry, others moiſtened with 
water, to the focus of the double microſcope; and thus the veſ- 
ſels will be ſeen in all directions: but the beſt way of ſeeing 
the bony ſtructure, is by the putting the bones in a very clear 
fire till they are red-hot, and then taking them out carefull „ you 
will find the bony cells, though tender, perfect and entire: and 
being now quite empty, they may be viewed with eaſe and 
pleaſure. 

The marrow in the cavity of the bones is inveſted with a mem- 
brane, wherein aro included little bags or globules; and in theſe 
bags are veſicul, or — bladders, ſerving both for the 
ſecretion of the medullary oil from the blood, and the reception 
and conſervation of the ſame. They ſeem to have paſſages into 
each other, as have alſo the bags; whereby the oil has a freer 
| Courſe to the joints and ſubſtance of the bone, The uſe of the 

marrow is to vil the ſubſtance of the bone, and to prevent its 
being too dry and brittle; it alſa lubricates the articulation of 
the bones, and hinders their ends from being worn or over-heated 
with motion, and it moiſtens the ligaments by which they are 
tied to each other; in which it is aſfliſted by the mucilaginous 
glands, found in all the articulations of the bones, 

The bones are generally bigger at their extremeties than in 
the middle, that the articulations might be firm, and the bones 
not ſo eaſily diſlocated: but to render the middle of the bones 
ſtrong withal, ſo as to ſuſtain its allotted weight, and reſiſt ac- 
cidents, the fibres are there more cloſely compatted together, and 
ſupport each other; to which it may be added, that the bone, 
being hollow, is not ſo eaſily broken, as it it had been ſolid 
and E for of two bones of equal length, and of equal num- 
bers of fibres, the ſlrength ol the one to the ſtrength ol the other 
will be as their diameters. 

The bodes are joined and connefted together, various ways, 
according to the various purpoſes they are to ſerve; ſome being 
intended for motion, others for reſt, and the ſupport of the in- 
cumbent parts only. That jointure intended tor motion, is 
called Dtarthro/ts, or articulation ſeparated ; that for reſt, Sy- 
narthrofis, or articulation conjoined i and each of theſe again is 
ſubdivided into ſeveral others. See ARTICULATION, 

The bones of the human ſkeleton, enumerated by Winllow, 
are 34 in the head, without reckoning os hyoides, and bones 
of the car: 34 in the trunk, taking the coccyx for one bone, 
and the ſternum for two; 124 in the extremities, leaving out all 
the ſeſamoidal bones ; ſo that the whole number is 2g2, to which 
adding the eight bones of the ear, and the five . was 1 pieces 
of the os hyoides, we ſhall have in all 245, the ſcſamordal bones 
being ſtill omitted. Winſlow's Anat, vol. 1. p. 4. Fora par- 
ticular deſcription, ſee the Syſlem, Part I, For repreſentation, 
ſee Plate I. 

The general uſe of the Box Rs, is to ſupport and ſtrengthen the 
body, [ike beams and pillars in a building; to detend ſome of 
the more eſſential parts, as the brain, &c. ; to give ſhape to the 
body, and to afliſt in motion. It is demonſtrable, thut of what - 
ever figure bones are, and in whatever manner their fibres are 
diſpoſed, their {trength muſt always be in a ratio.compounded of 
their quantity of bony matter, and of the diſtance of their centre 
of gravity from their centre of motion. Hence, on a double ac- 
count, the parts of a bone, formerly fractured, mult be ſtronger 
than any other part of the ſame bone, becauſe the diameter is 
enlarged, and the quantity of matter is increaſed, The human 
bones have been ſometimes known to grow ſott and flexible, fo 
as to bend any way with leſs difficulty than the muſcular parts of 
a healthy perſon's leg. Phil. Tranf. No. 470, Sctt. . Bar- 
' 5 0 tholin 
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Molin gives an inſtance of an anoſteus, or boneleſs child, ſhewn 


at Briſtol, whoſe arms and legs were flexible, like a glove. 


The origin and formation of BoNts is generally traced from 
cartilages, which all bones are ſuppoſed once to have been; or, 
according to others, membranous tendons. Some deduce theſe 
turther om gellics ; and others, from mere fluids; which ſuc- 


reſſively arriving at 1 and greater conſiſtency, become firſt 
1 


gelatinons, then tendinous, then cartilaginous, and laſlly bony. 
Hence the dificrent Rates of the bones, in different ages, ſexes, 
and the like; which, in children, are found ſoft, moiſt, and 
cartilaginous; in aged people, hard, dry, and inflexible; the 
vey cattilages in theſe trequently becoming bony, 


S * 


| / 
nimals without bones are ſaid to be avo/fet ; ſuch are all the 


{pecies of reptiles, inſetts, &c. . 
The dt 2 and injuries to which the bones are ſubjeR, are 


| frattures, luxations, fſlures, caries, cancers, nodes, rickets, 


tophi, exoſloſes, or excreſcences, &c, lo which may be added, 
other lels uſual diſorders, as preternatural hardnelſes, almoll to 
a degree of petrefattion, and Aifſneſſes to the condition of wax, 
unions or coalitions of all the bones of the body into one, crack- 
ing of the bones, in ſcorbutic caſes, worms in the cavities of the 
bones, &c. Mr. Petit gives an inſtance of the carnification of 
the bones; wherein, by a change contrary to that of their firll 
formation, they were reconverted from bones to fleſh, or carti- 
lages, Phil, Trauſ. No. 231, No. 379, Mem, Acad, Scienc. 
an. 1720, 

' BoxE-$ETTING, the art or aft of replacing diſlocated bones, 
and the parts of fractured ones. The Spaniards call their bone- 
ſetters algebriſts. Bone-ſetting includes the four operations of 
extenſion, coaptation, deligation, and reduttion or repoſition, 

M. Petit has contrived an engine for bone-ſetting, which not 
only ſeems more handy and portable, but more powerful, as well 
as leſs painful to the patient. By means of it, the operator is 
fully maſter of the powers that pull it, and may proportion them 


to the ſtrength and weakneſs of the ſubject, and that of the mul. 


cles or tendons which are to be replaced. Add, that as it is 
neceſſary the power which retains the body be equal to that which 
pulls the lillocated member, in this machine the ſame rope 
which pulls the limb repels the body; and that the machines 
hitherto contrived have only ſerved for luxations of the ſhoul- 
der, and that of the hip, which are made upwards, and where 
the members are ſhortened; whereas this ſerves for fractures as 
well as luxations, and not only where the members are ſhortened, 
but where they are longer, Mem. Acad. Scienc. ann. 1716, 
330, &c. 
8 * and ſtaining of Box ESs.—The bones of living ani- 
mals are capable of acquiring colour by the circulation of the 
blood and juices from their aliment: many inſtances of this kind, 
in which they have been changed into a deep red, by madder- 
root, are recorded both in the Philoſophical Tranſattions, and in 
the Memoirs of the French Academy. Bones and horns may 
be likewiſe artificially ſtained, with a variety of colours, by 
ſteeping or boiling them in decoftions of the vegetable or animal 
ſubſtances which are uſed ſor dyeing. They may be ſtained alſo 
without heat, by metallic ſolutions, and in this way may be 
{potted or variegated at pleaſure. The ſolution of filver in aqua- 
ortis, gives a brown or a black, according to its quantity; ſ6- 
lution of gold, in aqua-regia, or in ſpirit of ſalt, a fine purple; 
ſolution of copper in the acetous acid, a fine green; and ſolu- 
tions of the ſame metal in volatile alkalies, a blue; which is, 
at firſt, deep and beautiful, but changes on being expoſed to 
the air, into a green, or u If the bone or horn is 
only touched with the two firſt folutions, and expoſed to the air, 
it does not fail to acquire the colour in a few hours: in the two 
latter, it requires to be ſteeped for a day, or longer, in order to 
its imbibing the colour. In theſe and other caſes, where im- 
merſion is neceſſary, the bone may be variegated, by covering 
ſuch parts as are intended to remain white, with wax, or an 
other matter, which the liquor will not penetrate and diſſolve, 


Phil. Tranſ. ab. vol. ix. p.104, &c, Neumann's Works, by Dr. 
Lewis, p. 519. Lewis's Com. Phil, Techn. p. 97, 435. See 


Drykixd and Ivory. | 

Boxts whitened for Skeletons. Two proceſſes are deſcribed 
in the Aa Hoffmenjia tor whitening bones. Profeſſor Rau had 
a method of giving them a great degree of whiteneſs. By bare 
expoſure to the air, ſun, and rain, for a length of time, they 
become remarkably white: but the whiteſt bones, kept in rooms 
tainted with ſmoke or fuliginous vapours, grow in a little time 
yellowiſh, browniſh, and unſightly, It is cuſtomary, for the 
* of bones, to boil them in alkaline liquors; which, 

y diſſolving and extracting their ſuperfluous fat, improve their 
whiteneſs, IH. 

Economical wes of Bonts, Bones are a very uſeful article, 
not only for making different kinds of toys, but likewiſe in ſeve- 
ral of the chemical arts; as, for making caſt-iron malleable, for 
abſorbing the ſulphur of ſulphureous ores ; for forming teſts and 
cupels, or veſſels for refining gold and filver with lead (burnt 
bones compoſing a maſs of a porous texture, which abſorbs the 


vitriſied- lead and other matters, while the unvitreſrible gold and 
ſilver remain entire behind); for the preparation of milky glalie 
and porcelains ; for the rectification of volatile ſalts and em k 
reumatic oils; and for making glue, The bones of differc,, 
animals are not equally fit for theſe uſes : even the glue, or g. 
latinous part of the bones of vnc animal is notably different, ba 
in quantity and coheſivenels, from that of another, 

he bones of the cuttle-tiſh are uled by the goldſmitly fo, 
making moulds; thoſe of the bullock for painters' black; 4% 
in lieu of ivory for toys and cutlers' work, where if they be leg 
white than ivory at fil, they do not fo ſoon turn yellow, 

The human ſkull-bone, or cranium, the natural defence gf 
the ſeat of ſenſation and perception, in the nobleſt animal, I 
been recommended medicinaliy as a cure for epileplies, delt 
and all diſorders of the ſenles, om the lame philoſophy which 
aſcribed anti-aſthmatic virtues to the lungs of the long. wing 
fox; and expected, becauſe towls are faid to digelt wen (ny 
ſtones, that the ſkin of the gizard, dried and puwdeged, woc 
produce a ſimilar eflett in the human ſtomach, To ſuch legte 
of extravagance have the ſons of phyſic been carried by the blind 
ſuperſtition of tormer ages ! : 

Foffil or Petrificd Bux ks, are thoſe found in the cath, fre, 
quently at great depths, in all the fliata, even in the bodies 
of ſtones and rocks ; ſome of them of a huge ſize, ulually ſup. 
poled to be the bones of elephants or hippopotami, It is lup. 
led they were repoſited in thale ſtrata __ all things ware 
in a ſlate of ſolution; and that they incorporated and peuiſied 
with the budies where they happened to be lodged, 

In the muſeum of the Ruſhan Academy of Sciences, there 
is a vaſt collection of folil bones, teeth, and horns, of the elephant, 
rhinoceros, and buffalo; which have been found in diflerent pans 
of this empire, but more particularly in the ſouthern regions of 
Siberia. Naturaliſts have been puzzled to account for ſo great 
varicty being found in a country where the animals of which 
they formerly made a part were never known to exill, It wa 
the opinion of Peter, who, though he delerves to be eſteemed a 

reat monarch, was ccertainly no great naturaliſt, that the teeth 
ound near Voronetz were the remains of elephants belonging 
to the army of Alexander the Great, who, according to — 
hiſtorians, croſſed the Don, and advanced as far of Koſtinka, 
The celebrated Bayer, whoſe authority carries greater weight in 
the literary world, conjectures, that the bones and teeth found 
in Siberia belonged to elephants common in that country during 
the wars which the Mongul monarchs carried on with the Perlians 
and Indians; and this plauſible ſuppoſition ſeems in ſome men- 
ſure to be rota end by the diſcovery of the entire {keletoa 
of an elephant in one of the Siberian tombs, But this opinion, a 
Mr. Pallas very juſtly obſerves,” is ſufficiently refuted by the 
conſideration, that the elephants employed in the armies of al 
India, could never have afforded the vaſt quantities of teeth 
which have been diſcovered, not to mention thoſe which it 1s 
juſtly to be preſumed may ſtill be buried. They have bcen al- 
ready dug up in ſuch plenty as to make a conſiderable article ot 
trade, See the article Foss1L. 

The ingenious naturaliſt Mr. Pallas, has given an ample de- 
ſcription of thele foſſil bones, and has endeavoured to account X 
for their origin. Upon examining thoſe in the muſeum, he was ( 
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led to conclude, that as theſe bones were equally diſperſed in * 
all the northern regions of Europe, the climate probably was wu 2 
the earlier ages lels ſevere than at preſent, and then poſkbly cot 
ſufficiently warm to be the native countries of the elephant, rhu- E. 
noteros, and other quadrupeds, now found only in the ſouthern on 
climates. But when he viſited, during his travels, the {pots 5 
where the ſoſlil bodies were dug up, and could form a judgment r 
from his own obſervations, and not from the accounts of others, * 
he renounced his former hypotheſis; and, in conformity with 6 x 
the opinions of many modern philoſophers, aſſerted, that they * 
muſt have been brought by the waters; and that nothing but : 

a ſudden and general inundation, ſuch as the deluge, could have 115 
tranſported them from their native countries in the ſouth, to the — 
: . "s- ; » adds, that lam 
regions of the north. In proof of this aſſertion, he adds, the ve 
the bones are generally found ſeparate, as if they had been (cat = 
tered by the waves, covered with a ſtratum ot mud, evident'y h 
the remains com 


formed by the waters, and commonly intermixed with the rc B 
of marine plants and ſimilar ſubſtances; . inſtances of which he 

himſelf obſerved during his progreſs through Siberia, and which 
ſufficiently prove that theſe regions of Aſia were once overwhelm- 
ed with the ſea. 

We olten find in the earth petrified bones, the greateſt pa" 
of their gelatinous matter being extrafted by the mojlſure, #1 
a ſtony one introduced in its room. In ſome parts of Fran | 
petrified bones are met with, which have n impregnation © 
copper. Hence, on being calcined in an open fire, a _ 
ſalt is produced from the remains of their gelatinous princip” 
and the bone is tinged throughout of a fine greeniſh-blue you 
copper always firiking a blue with volatile alkelis. 1 he ”o | 
turcbiſe Nones are no other than theſe bones prepare by calch 


nation; they are very durable, and bear to be, worked mm 
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liſhed nearly in the ſame manner as glaſs; without the imperfec- 
tion, inſeparable from glaſſy bodies, of being brittle, 

There have been lately diſcovered ſeveral enormous ſkeletons, 
five or fix feet beneath the ſurtace, on the banks of the Ohio, 
not far from the river Miume, in America, 790 miles from the 

"ſea-coalt, Some of the tuſks are near ſeven feet long; one foot 
nine inches at the baſe, and one foot near the point; the cavity 
at the root or baſe, nineteen inches deep. Beſides their ſize, 
there are ſeveral other differences which will not allow the ſup- 

lition of their having been elephants'; the tuſks of the true 
elephant having ſometimes a very ilight latoral bend; theſe have 

a larger twiſt, or ſpiral curve, towards the ſmaller end ; but the 
great and ſpecific difference conſiſts in the ſhape of the grindin 
teeth ; which, in theſe newly found, are faſhioned like the teet 
of a carnivorous animal; not flat and ribbed, tranſverſely on 
their ſurtace, like thoſe of the modern elephant, but furniſhed 
with a double row of high and conic proceſſes, as if intended to 
mallicate, nut to grind, their food, A third difference is in the 
thigh-bone, which is of great di{proportiunable thickneſs: to 
that of the clephant ; and has alſo ſome other anatomical vari- 
ations, Theſe fofhil bones have been alſo found in Peru and 
the Brazils; and when cut and poliſhed by the workers in ivory, 
zppear in every reſpeet ſimilar, It is the opinion of Dr, Nunter, 
that they muſt have belonged to a larger animal than the ele- 

hant ; and differing from it in being carnivoruus. But as yet 
this formidable creature has evaded our ſearch ; and if, indeed, 
ſuch an animal exiſts, it is happy for man that it keeps ata 
diſtance; ſince what ravage might not be expetted from a crea- 
ture, endowed with more than the ſtrength of the elephant, and 
all the rapacity of the tiger! For a further account of this enor- 
mous animal, fee MaMMoTu. For an account of the human 
ſkeleton, ſee SKELETON, and the Syſtem of ANATOM 

Part I. l 

BONZES, Indian prieſts. The Tonquineſe have a pagod 


- or temple in each town; and each pagod has at leaſt two bonzes 


belonging to it : ſome have thirty or forty. Theſe bonzes, in 
order to diſtinguiſh themſelves from the laity, wear a chaplet 
about their necks, conſiſting of a hundred beads; and carry a 
flaff, at the end of which is a wooden bird. They live upon 
the alms of the people, yet are very charitably diſpoſed, and 
maintain ſeveral orphans and widows out of their own collec- 
tions. 

The bonzes of China are the prieſts of the Fohiſts, or fect 
of Fohi. It is one of their eſtabliſhed tenets, that there are 
rewards allotted for the righteous, and puniſhments for the wick- 
ed, in the next world; and that there are various manſions in 
which the ſouls of men will reſide, according to their different 
degrees of merit. But, in order to deſerve the favour of heaven, 
the bonzes inſtruft the people to treat the prieſts with reſpect 
and reverence, to ſupport and maintain them, and alſo to erett 
temples and monaſteries for them. They tell them, that unleſs 
they comply with theſe injunctions, they will be cruelly tor- 
mented after death, and paſs through a diſagreeable variety of 
tranſmigrations : in ſhort, that they will be changed into mules, 
aſſes, rats, and mice. | 

The Chineſe bonzes, according to F. le Comte, are no better 
than a gang of diſſolute idle fellows: All their aim is to incite 
people to commiſerate their abjett condition. To which end, 
they have recourſe to ſeveral tricks and impoſtures. When the 
common arts of addreſs fail them, they try what public ats of 
ener will do. Some of them drag heavy chains, thirty feet 
ong after them: ſome fit in the highway, knocking their heads 
againſt flint-ſtones, others ſet particular drugs on fire upon 
their heads: all theſe are Wee of drawing the attention, 
and exciting the compaſſion, of the people, and they ſeldom fail 
of ſucceſs. 

F. Navarette tells us, that the bonzes are obliged to chaſtity ; 
and that, on the 2d of April, 1667, a petty king of Canton had 
condemned eleven of them to be burnt alive, for incontinence. 
He adds, that it was reported of an empreſs of the laſt reigning 
lamily, who had a particular kindneſs for the bonzes, that ſhe 
E them a diſpenſation ſor the uſe of women during three 

ys. The bonzes of China, according to the ſame author, are 
computed at 30, ooo. 

BOOK, the general name of almoſt every literary compoſition, 
but, in a more limited ſenſe, is applied to ſuch compoſitions as 
ne large enough to make a volume, 

Origin of Books,—The books of Moſes are, doubtleſs, the 
oldeſt of all that are extant; but there were books before them, 
for Moſes cited ſeveral, 

A book of Enoch is cited in the Epiſtle of Jude, ver.14 and 15, 
from which ſome endeavour to prove the reality of antediluvian 
writings; but the book cited by that apoſtle is generally allowed, 
'doth by ancient and modern writers, to be ſpurious. | 

Of profane books, the oldeſt extant are Homer's poems, 
Which were even ſo in the time of Sextus Empiricus; though 
ve find mention in Greek writers of about ſeventy others, prior 
% Homer; as Hermes, Orpheus, Daphne, Horus, Linus, 
Muſzus, Palamedes, Zoroafter, &c. but of the greater part of 


B O O 


| theſe, there is not the leaſt fragment remaining; and of the 
others, the pieces which go under their name are generally held 
by the learned ſuppolititious. F. Hardouin goes farther; charg- 
ing all the ancient books, both Greck and Latin, except Cicero, 
Pliny, Virgil's Georgics, Horace's Satires and Epiſtles, Hero- 
dotus, and Homer, as ſpurious, and forged in the thirteenth cen- 
tury, by a club of perſons, under the dircttion of one Severus 
Arcontius. Fabr. Bib. Grec. lib. 1. cap. 1. 4 1. 4 6. tom. 1. 
Hardouin, de Num. Herod. in Proluſ. Aci. Erud. Lipl. an. 17 10. 
p-. 70. 

Among the Greeks, it is to be obſerved, the oldeſt books 
were in verſe, which was prior to proſe: Herodotw's hiſtory 1s 
the videſt book extant ot the profaic kind, Strabo, Georg. lib, i, 
Heuman, Via a Hilt, Liter. G 40. p. 50. 4 21. p. 59. 

Several forts of materials were uſed formerly in making books, 
Plates of lead and co zper, the barks oft trees, bricks, one, 
and wood, were the 12 materials employed to engrave ſuch 
things upon as men were willing to have tranſmitted to poſterity, 
—＋ ſpeaks of two columns, the one of ſtone, the other of 
wick, on which the children of Seth wrote their inventions and 
allronomicat diſcoveries: Porphyry makes mention of ſome pil- 
lars 1 in Crete, on which the ceremonies obſerved by 
the Corybantes in their ſacrifices were recorded. Heſiod's works 
were originally written upon tables of lead, and depolited in the 
temple of the Muſes, in Bœotia: the ten commandments deli- 
vered to Moſes were written upon ſtune: and Solon's laws 
upon wooden planks. Tables of wood, box, and ivory, were 
common among the ancients, when ot wood they were frequently 
covered with wax, that people might write upon them with more 
eaſe, or blot out what they 25 written. The leaves of the palm- 
tree were atterwards uſed, inſtead of wooden planks, and the 
fineſt and thinneſt part of the bark of ſuch trees, as the lime, the 
aſh, the maple, and the elm; from hence comes the word liber, 
which ſignifies the inner bark of the trees; and as theſe barks are 
rolled up, in order to be removed with greater eaſe, theſe rolls 
were called volumen, a volume, a name afterwards given to the 
like rolls of paper or parchment. 

Thus, we find books were firſt written on ſtones, witneſs the 
Decalogue given to Moſes; then on the parts of plants, as 
leaves, chielly of the palm-tree, the rind ws barks, eſpecially 
of the tillia, or phillyrea, and the _— papytus: by degrees 
wax, then leather, were introduced, eſpecially the ſkins of 
goats and ſheep, of which, at length, parchment was prepared; 
2 came into uſe, alſo linen, ſilk, horn, and, laſtly, paper 
itſelf. ä 

The firſt books were in the form of blocks and tables; but, 
as flexible matter came to be wrote on, they found it more con- 
venient to make their books in the form of rolls: theſe were 
compoſed of ſeveral ſheets, faſtened to each other, and rolled 
upon a ſtick, or umbilicus the whole making a kind of column, 
or cylinder, which was to be managed by the umbilicus, as a 
handle, it being reputed a crime to take hold of the roll itſelf. 

Scarcity of Books. Of the ſcarcity and value of books during 
the feventh, and many ſubſequent centuries, the following curious 
account is given by the late Mr. Warton, in bis Hiſtory of 
Engliſh Poetry, Vol. I. 

* Towards the cloſe of the ſeventh century (ſays he) even 
in the papal library at Rome, the number of books was ſo incon- 
ſiderable, that Pope St! Martin requeſted Sanftamand, Biſhop 
of Maeſtricht, it pollible, to ſupply this defett from the remoteſt 
parts of Germany. In the year 8;5, Lupus, Abbot of Ferrieres, 
in France, ſent two of his monks to Pope Benedict III. to beg 
a copy of Cicero de Oratore, and Quintilian's Inſtitutes, and 
ſome other books; for {ſays the Abbot) although we have part 
of theſe books, yet there is no whole or complete copy of them 
in all France.” Albert, Abbot of Gemblours, who, with incre- 
dible labour, and immenſe expence, had colletted a hundred 
volumes on theological, and fifty on profane, ſubjects, imagined 
he had formed a ſplendid library. | 

« At the beginning of the tenth century, books were ſo ſcarce in 
Spain, that one and the ſame copy of the Bible, St. Jerom's 
Epiſtles, and ſome volumes of Eccleſiaſtical Offices and Mar- 
tyrologies, often ſerved ſeveral different monaſteries. 

In an inventory of the goods of John de Pontiſſara, Biſhop of 
Wincheſter, contained in his capital palace ot Wulveſey, all the 
books which appear are e more than Septendecems pecte 
librorum de divers ſcientiis. This was in the year 1294. The 
ſame prelate, in the year 1299, borrows of his cathedral con- 
vent of St. Swithin at Wincheſter, Bibltam bene gloſſatam ; 
that is, the Bible, with marginal annotations, in two large folio 
volumes; but gives a bond for due return of the loan, drawn up 
with great ſolemnity. This Bible had been bequeathed to the 
convent the ſame year by Pontifſara's predeceſſor, Biſhop Ni- 
cholas de Ely: and, in conſideration of ſo important a bequeſt, 
that is, pro bona Biblia dictt eprſcopt bene 45 ata, and one hun- 
dred marks in money, the monks founded a daily maſs for the 
ſoul of the donor. When a ſingle book was 
friend or relation, it was ſeldom without many 
ſtipulations, If any perſon gave a book to a religious 


bequeathed to a 
reflriQions and 
houſe, he 
believed 


Ns, 


number of the edition, the place where, and year when, it is 


believed that ſo valuable a donation merited eternal ſalvation ; 
and he offered it on the altar with great ceremony. 'The moſt 


formidable anathemas were peremptorily denounced againſt thoſe 


who ſhould dare to alienate a book preſented to the cloiſter or 
library of a religious houſe. The prior and convent of Rocheſter 
declare, that they will every year pronounce the irrevocable ſen- 
tence of damnation on him who ſhall purloin or conceal a Latin 
tranſlation of Ariſtotle's Phyſics, or even obliterate the title. 
Sometimes a book was given to a monaſtery, on condition that 


the donor ſhould have the uſe of it-duripg his life; and ſome- 


times to a private perſon, with the reſervation that he who receives 
it ſhould pray for the ſoul of his benefattor. . | _ 
„When a book was bought, the affair was of ſo much impor- 
tance, that it was cuſtomary to aſſemble perſons of conſequence 
and character, and to make a formal record that they were pre- 
ſent on this occaſion. The diſputed property of a book ofte 


occaſioned the moſt violent altercations. 4 


About the year 2225, Roger de Inſula, Dean of York, gave 


ſeveral Latin Bibles tothe Univerſity of Oxtord, with a condition 
that the ſtudents who peruſed them ſhould depolite a cautionary 
pledge. The library of tfat Univerſity, before the year 100, 
conſiſted only of a few tracts, chained, or kept in cheſts, in the 
choir of St. Mary's church. And although the invention of 
paper, 'at the cloſe of the eleventh century, contributed to mul- 
tiply manuſcripts, and conſequently to facilitate knowledge, yet, 
even ſo late as the reign of our Henry VI. I have diſcovered the 


following remarkable inſtance of the inconveniences and impe- 


diments to ſtudy which muſt have been produced by a —_ 
of, books: it. is in the ſtatutes of St. Marys college, at Oxford, 
founded as a ſeminary to Oſeney abbey, in the year 1446, * Let 
no ſcholar occupy a book in the library above one hour, or two 
hours, at moſt, ſo that others ſhall be hindered from the uſe of 
the ſame.” 

The famous library eſtabliſhed in the univerſity of Oxford, 
by that munificent patron of literature, Humphrey, Duke. of 
2 louceſter, contained only 600 volumes. About the commence- 
ment of the fourteenth century there were only four claſſics in 
the royal library at Paris. Theſe were, one copy of Cicero, 
Ovid, Lucan, and Bothius. The reſt were chiefly books of 
devotion, which included but few of the fathers ; many treatiſes 
of aſtrology, geomancy, —— medicine, originally 
written n into Latin and French; pandetts, 
chronicles, and romances. 

This collection was principally made by Charles V. who 
began his reign in 1363. This monarch was paſſionately fond 
of reading, and it was the faſhion to ſend him preſents of books, 
from every part of the kingdom of France. Theſe he ordered 
to be elegantly tranſcribed, and richly embelliſhed; and be placed 
them in a tower of the Louvre, from thence called La Tour de 
la Libraire. The whole conſiſted of goo volumes. They were 
depoſited in three chambers, which,' on this occaſion, were 
wainſcotted with Iriſh oak, and cieled with cvpreſs, curiouſly 
carved. The windows were of painted glaſs, fenced with iron 
bars, and copper wire. The Engliſh became maſters of Paris in 
the year 1425: on which event, the Duke of Bedford, regent of 
France, ſent the whole library, then conſiſting of only 853 
volumes, and valued at 222 livres, into England; where, per- 
1 they became the ground work of Duke | woos Bs 's library, 
juſt mentioned. | | | 

So late even as the year 1471, when Louis XI. of France, 
borrowed the works of * Arabian phyſician Raſis, from the 
faculty of medicine at Paris, he not only depoſited, by way of 
pledge, a quantity of valuable plate, but was obliged to procure 
a nobleman to join with him as ſurety in a deed, by which he 
bound himſelf to return it, under a conſiderable forfeiture.” 

Multitude of Books. As knowledge is naturally advan- 
tageous, and as every man ought to be in the way of information, a 
ſuperfluity of books is the only ſecurity againſt the total loſs, or 
deſtruction, of books; it is this that has preſerved them againſt 
the injuries of time, the rages of tyrants, the zeal of perſecutors, 
and the og of barbarians ; and handed them down, through 
long interva 
laque non norunt hac monumenta mori. Bac. de Augm, Sc. 


lib. i. Auguſt. de Trin. lib. i. cap, g. Barthol. lib. cit. Dif, i. 


P- 8, &c. 


, h 
To judge of a Book, thoſe who have treated of the ſubjett 


dire us to obſerve the title, the author's or editor's name, the 


printed (which in old books is frequently marked at the end) 


and the name: proceed then to the preface, and look for the 


author's deſign, and the occaſion of his writing : conſider alſo his 
country (each nation having its peculiar genius) which ma 
ſometimes be learned from the dedication : if his life be 2 


run it over, and note his profeſſion, what rank he was of, and 
any thing remarkable that attended his education, ſtudies, con- 


verſation or correſpondences with learned men: not forgetting 
the elegies Which have been given the author, which often occur 


at the beginning, or even any 7 or cenſure, eſpecially if 


made by a man of judgment, IF the preface does not give an 


s of darkneſs and ignorance, ſafe to ous days. So. 


n 
account of the method of the work, run briefly over the order 


and diſpoſition of it, and note what points the author has treated 
of, obſerve whether his opinions are learned, judicious, and true, 


Note whether he introduces any new principle or inuovation, 


It is an indication that a book is good, if the author is known 
to excel in that talent more immediately neceſſary for ſuch 4 
ſubjett; or have already publiſhed any thing on the ſame thy 
is eſteemed. , Thus we may conclude that Julius Cæſar wiz 
teach us the art of war better than Peter Ramus; Cato, Palla. 
dius, and Columella agriculture better thafi Ariſtotle; and Ci. 
. cero pratory better than M. Varro. Add, that it is not enough the 


| author be ſkilled in the faculty, but that he be fo in the pan 


cular branches of it he treats of; ſome, for inſtance, excel inthe lay 
yet not in the public law : Salmaſius proved himſelf an excellec;; 
. critic in his — 3 agg aan was mach inferior to Milton 
in his Defenſio Regia. 
| The conditions required in a BOOK, are, according to Selden, 
* ſolidity, «os and brevity :” the fir/t will be beſt a. 
tained, by keeping the piece long by us, often reviewing and 
corretting it by the advice of friends: the ſecond, by diſpoſing 


and uſual expreſſions: the third, by throwing every thing alde 
| that, does not immediately concern the ſubject. 

The cuftom is much altered ſince the times of the ancients, 
who carried theit ſcrupulouſneſs to ſuch great exceſs, tha 
nothing would ſuffice leſs than its being a treaſure : the/aurc; 
ohorlet efſe non libros: no labour, no aſliduity and exad. 
neſs were thought enough to complete a work for the public 
view: every ſentiment and expreſſion were to be maturely weigh. 
ed, and turned on all ſides; and not ſuffered to paſs, unleſs every 
word were a pearl, and every page beſet with gems. So tha 
th pe the reader in poſſeſſion, in a ſingle hour, of what had 
colt them perhaps ten years intenſe thought and application. Such 
were thoſe books, which were reputed cedro digni, fit to be 
anointed with cedar-juice, and thus rendered incorrupiible, for 
the inſtruftion of all future ages. © | 

The uſes of Books, are numerous: they make one of the 
chief inſtruments or means of acquiring knowledge: they are 
the repoſitories of laws, and the vehicles of learning: they trace 
the origin of things diſcovered : they fix and eſtabliſh truth; 
they remove prejudice, they fix more accurate and preciſe ideasot 
things: they improve our knowledge of facts and events, and ſheu 
che order and ways of Providence: our religion itſelf is founded 
on books: Without them,” ſays Bartholin, “ God is filem, 

* juſtice dormant, phyſic at a ſtand, philoſophy lame, letters 
„ dumb, and all things involved in Cimmerian darkneſs.” De 
| + Libr. Legend. Dif , 

The eulogiums which have been beſtowed on books are inf. 
nite: they are repreſented, ** as the refuge of truth, which is ba- 
niſhed out of converſation ; as ſtanding counfellors, as preachers, 
always at hand, and always diſintereſted; having this aJvan- 
[age over oral inſtruftors, that they are ready to repeat their 
leſſon, as oft as we pleaſe.” Books ſapply che want of matters, 
and, in ſome meaſure, the want of genius and invention: and 
can raiſe the dulleſt perſons who have memory, above the level 
of the brighteſt without them. 

Book-Z1NDING, The art of gathering together and ſewing 
the ſheets of a book, and covering it with a back, &c> It n 
pertormed:thus ; the leaves are firſt folded with a folding- ick, 
and laid over each other in the order of the ſignature ; then beaten 
on a ſtone with a hammer, to make them ſmooth and open well, 
and afterwards preſſed. They are ſewed upon bands, which 
are pieces of cord or packthread ; fix bands to a folio book; 
five to a quarto, octavo, &c. which is done by drawing a thread 
through the middle of each ſheet, and giving it a turn round 
each Fans, beginning with the firſt, and proceeding to the 
laſt. After this the books are glued, and the bands 2 and 
ſcraped, for the better fixing the paſteboards; the back ĩs turned 
with a hammer, and the book fixed in a preſs between two board, 
in order to make a groove for fixing the paſteboards ; theſe being 
applied, holes are made for fixing them to the book, which l 
preſſed a third time. Then the book is at laſt put to the cutting 
275 betwixt two boards; the one lying even with the preis 

or the knife to run upon; the vtber x ny. it, for the kniſe to 
run againſt ; after which the paſteboards are ſquared. 

Then remains the covers, which are either of calf-ſkin, or cf 
ſheep-ſkin: theſe being moiltened in water, are cut out to the 
ſize of the book; then ſmeared over with paſte made of west 
flour; and afterwards ſtretched over the paſteboard on the ou. 


taken off the four angles, and indented and-platted the cover 4 
the head-band; which done, the book is covered, and bound 
firmly between two bands, and then ſet to dry. Afterwards it 
is waſhed over with a little paſte and water, and then ſpriokicl 
with a fine bruſh, unleſs it ſhould be marbled,; when the ſpos 
are to be made larger by mixing the ink with vitriol. After tis 
the book is glazed twice with the white of an egg beaten, ar. 
at laſt poliſhed with a poliſhing-iron paſſed hot over the glaze? 


the ſentiments in a due order, and delivering them under prope: ' 


ſide, and doubled over the edges wichinſide; after having art . 
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BOOK-KEEPING: 


ERE are, according to this Treatiſe, two ways of keeping 


accounts, but both are on the principles of Double Entry. 
The technical names uſed by other f 90 — in _— accounts 
areavoided, from a belief that ſuch as we object a ainſt are vague 
and nugatory. Nor can we conceive that reaſon will admit of more 
than two plain names to compriſe the whole, (namely, REAL and 
PexSONAL) and bear real ſignification to all ſuch perſons as are 
not over-fond of winding compoſitions. ., 
RAL ACCOUNTS, are real property, either inactual poſ- 
ſeſſion or out of it, intruſted to others. f 3 
PEexSONAL ACCOUNTS, are the mutual tranſactions ariſin 
between /ww2 or more perſant; and are to be expreſſed in fuck 
order, as occaſionally to ſhew the real and fair ſtate of our dealings. 
The Six PLAIN EXAMPLES we mean to conſtruct this Syſtem 
upon are briefly theſe. 


iſt. An Inventory or exact Account of my whole Stock to be- 


in Trade with, and another of what I owe; 2d. Buying; 3d. 
Bling; 4th. Receiving; 5th. Paying; and 7th. Balancing. 

In which all tranſactions are and muſt be included, though ſo 

many other names are given to accounts. We therefore do not 


to confuſe the ſubject with ideal titles, to impede the learner in 


obtaining the plain ſenſe of the buſineſs, 


SECT. Hh | 

SUPPOSE I write to Mr. Lemaitre at Paris, deſiring he would 
purchaſe for me a pipe of Burgundy ; which I order to be ſhipped 
trom thence to Dublin, to be delivered according to my appoint- 


ment to Mr. O'Kelly, Factor, who receives it and exchanges it 


for Iriſh linens, which he ſhips for London conſigned to me. 
What are theſe expences of purchaſing, commiſſions, freight, &c. 
but actually buying and ſelling? Yet the variety of it would oc- 
caſion fad apprehenſions in a Learner, how to give technical 
terms to the ſeveral negociations, agreeable to the ſpirit of the 
preſent taught art of Book-keeping ; and how to ſtate and balance 
this ſeemingly awkward. chain of account, though in reality, the 
tranſaction is far from being myſterious or intricate. 
For INSTANCE. 
Admitting the pipe of Burgundy coſt at Paris — FL. 33 
Commiſſion, freightage, and every other charge attend- 
ing the whole, for which I am accountable is 


The Wine coſt me = . 74 
Having fold the Linens in London for /. 93 
My gain is juſt — — 19 

Partnerſhip is another degree of imaginary accounts; and the 
perſon capable of conducting it, is conceived to be no inconſider- 
able adept in Book-keeping ; becauſe people do not reflect, that 
when {ws or more are jointly concerned in Trade, the tranſactions 
ought to be ſtated in the ſame manner as when a perſon carries 
on buſineſs ſmgly; and the only difference is, the divifon of the 
Prefits, and accounting for the Leg, when accounts are balanced in 
proportion to the reſpective Shares which the Partners had in the 
eint Stock, 

The method firſt conſidered is founded on the Italian principle 
of Double Entry, and calculated for the uſe of the Merchant and 
extenſive branches of Trade; but ſo ſimplified, that perſons 
in different ſpheres'of life may manage their inferior tranſactions 
en the ſame plan, and be ſatisfied of the ſtate of their domeſtic or 
trading concerns daily on immediate inſpection. 

For the regular order of keeping accounts, in mercantile or 
other extended tranſactions, it is abſolutely neceſſary to have the 
following three Books. 

Waſte Book, Journal, and Ledger. 

Theſe boats are kept in the ſame manner, in effect, in moſt 
trading cities in Europe; but not as to coin: each being regulated 
by that ſort of coin which has currency in the ſtate where they 


are, 
SECT. II. 
WASTE BOOK. 

THE Waſte Book contains the original ſtate and progreflive 
eccurrences of all our tranſactione, recorded in a familiar manner; 
and as this firſt Book is the very foundation and authority of the 
other two, it ought particularly to be attended to, notwithſtanding 
It is ſo eaſy to conduct it, that any perſon- capable of writing a 
l. gible hand, and adding a few ſums of money together, may make 
all the occaſional Entries in it, as correct, and as much to the 
purpoſe, as thoſe who have written elaborately on the ſubject. 

Waſte Book is the firſt, and moſt effential: in this, all kinds of 
matters are mixed together; no order but that of time being 
22 it being a daily regiſter of occurrences in buſineſs, to 

afterwards ſeparated and transferred into the others; ſo that 
this may be ſaid to contain the elements of all the reſt. 

In reality it conſtitutes a Journal or Day-book ; but that name 
being applied to another, the name Waſte-book is given to this 
by way of diſtinction: though what relation the word Waſte 
bezrs to the nature of this Book, is not very obvious. Some with 

progeny call it the Memorial-book, or Memorandum-book. 

The Waſte-book begins with the inventory of a perſon's ef- 


21 


more 
|; frets and debts; the difference between theſe is what the merchant 


complete tranſcript of t 


calls his neat ſtock; and contains a complete tecord of every 
tranſaction of his affairs, with all the circumſtances, in a plain 


narration of matter of fact, every tranſaQion following another 
in the order of the dates. * 88 


8 WASTE BOOK: 
LoxDON, — I, 1794. 
Inventory of the whole amount of my property 
with which I begin trade; as folds! 
—Caſh in the hands of Meſſrs. Wa tits, Ptrci- 
VAL, & Co. Lombard-ſtreet, as per banker's 
Book. ,- - - 1 
Money and notes in my own poſſeſſion - 250 
Six puncheons of rum in my re) 


a . 50 per puncheon - = = 
Meats White owes me, = a 


L. 7 - 


note on demand, dated 17 Novem- 
ber laſt - < - 
Amount of Stock Ws © 
Borrowed of Mr. Richard Davis, and | 

= him my note on demand, dated 375 
:ember 26, 179929 | IH 
My real property — 1125 

10 


—\Bought of Mr. Richard White, 
2 pipes of Madeira, a £.36 per pipe | 72 
20.— 
— Sold by Mr. Richard Davis, f 
4 puncheons of rum, part of my original 
lock, a C. 72 per puncheon 
28. 
Received of Mr. Richard White, 
| mo_—_ - | 
2 0.— — 
— Paid Mr. Richard Davis, 
on ant oo © © SG RS eo wv » 3 


300 
450 | 
- — 500 


31. 
— Paid houſekeeping expences, including horſe- 
| hire, this month, as per bills on the file = - I | 
OBSERVATIONS ON THE WASTE BOOK. 
The firſt four entries which follow the title and date make the 
whole of the ſtock or property with which I commence buſineſs; 
the next item or article acknowledges my being indebted to Mr. 
Richard Davis in a ſpecified ſum. | ——— 
Theſe accounts of what I have and what I owe, diſcover the 


amples propoſed, as the balance remaining, after diſcharging 
Mr. Davis's debt, is my real property ; — the inventory, 
and the ſum for which I ary indebted, makes hve entries in the 
Waſte Book. 

The Sixth Entry is buying, being the Setord Example. 


The Seventh is ſelling Third Example. 
The Eighth receiving Fourth Example. 
The Ninth paying Fifth Example. 


And the ſixth of theſe eſſential examples ariſes when I balance 
my debtors and creditors accounts in the Ledger, as will be here- 
after ſhewn, and is accordingly termed Balance. , 

The ninth entry in the Waſte Book is paying, and is analogous 
too and comprized in the Fifth Example; and had I one thouſand 
entries to make, they muſt belong to or come under one of the 
heads alluded to in the fore-mentioned examples, and in no reſpe& 
vary ſo as to require any more examples. 

N. B. The ſtrokes in the left hand margin oppoſite each article 
or entry denotes their being transferred into the Journal, and the 
date directs where. 

SECT. III. 


JOURNAL. . £ 

THE Journal is the next book uſed in this method of keeping 
accounts. It is to be a copy of the ſubſtance of all the Entries 
written in the Waſte-book, with their reſpective dates; the lan- 
guage to be more conciſe, yet deſcriptive; that the minute. nar- 
rations given in the Waſte-book, may become more brief and 
reduced to form, to prepare it for the Ledger. 

The Journal is that wherein the affairs of each day are entered, 
as they happen, from the Waſte-book : ſo far as it differs from 
the Waſte-book, is only a book of aid to the Ledger, being 2 

pe Waſte-book, in the ſame order of time, 
but in a different ſtyle; becauſe the Waſte-book ex preſſes every 
tranſaQion in a ſimple detail of what is done; whereas the Jour- 
nal diſtinguiſhes the debtors and creditors, as a preparation. for 
the Ledger; thus when any tranſaction is to be transferred from 
the Waſte-book into the Journal, they examine it by the rules of 
the Ledger, as if it were to be entered immediately there; and, 
finding the debtors and creditors to which, it belongs, theſe are 
diſtinctly marked by their denominations of Debtor and Creditor, 
in the he of Journal; at leaſt, the accounts that are debtors 
are expreſly ſo named; and by their being dlrectiy connected 
debtor to other accounts, theſe are fufficiemly determined 


to be the creditors though the word Creditor be not written. 


5R 


preſent ſtate of my affairs, and anſwers to the firſt of the ſix eu- 


= 


2 


BOOK-KEEPING. 


Every entry in the Journal is to be made Debtor to ſome perſon 
or thing; the proper rule for which, deſcriptive and by example, 


will be ter given. 
JOURNAL. 
LONDON, JANUARY I, 1794- . „ & 
Sundries Dr. to Stock, for the amount of my whol 
r - 1 Fn x an 
Meſſrs. WALL1s, PERCIVAL, and Co. 
1]Caſh in their hands - - - („5 
1/Caſh in my own poſſeſſion - - - - 25 
2|Rum 6 puncheons, at C. 50 per puncheon 
3[Mr. Richard White, debt due by him - 45 
£-15 
Stock Dr. to Mr. Richard Davis | 
Money borrowed on my note 375 
My real property — |1125 
Io 


[Madeira Dr. to Richard White, 2 pipes 
bought of him at £.36 per pipe - | 72 
20. 


3 Richard Davis Dr. to rum, 4 puncheons at 
| L£-72 per puncheon 8 — = | 228 
28.— — 
1 Caſh Dr. to Richard White 
Received on account [150 
— 
5 Richard Davis Dr. to caſh 8 
Paid him on account - - - - - ] 30 
I. 
6|Houſehold expences and horſe hire 
Dr. to caſh as per bills and Roe . 
B. The figures placed in the left hand column of the Jour- 


nal, refer to the folio or page in the Ledger where the accounts 
are opened or poſted to. | XK}. + 
OBSERVATIONS ON THE JOURNAL. 

The manner and utility of the Journal being previouſly defined; 
the terms uſed and the reaſon for uſing them next require expla- 
nation. 

The firſt entry made in the Journal is 

4 Sundries Debtor to Stock.” 

Theſe ſundries are the four ſundry things which conſtitute the 
ſtock with which I begin trade, namely, Caſh at my Banker's — 
Caſh in my own poſſeſſion—Rum—and a debt due by Mr. 
R. White. 

" The fifth entry in the Journal is © Stock Dr. to Richard Davis,” 
having borrowed and holding myſelf accountable to Mr. Davis; 
I debt my ſtock for the ſum due. 

The ſixth entry is a tranſaction with Mr. Richard White; hav- 
ing t Madeira of him it adds to my ſtock of that commo- 
dity, and is conſequently indebted to Mr. White for that article; 
for that reaſon Madeira is made Dr. to Mr. White, though it may 
ſeem, on a light conſideration, that Stock, or myſelf, ſhould be 
debtor in this inſtance; in fact, I am the actual debtor, but this 
mode of entry diſcovers more plainly how much I have gained or 
loſt when I balance account. For this reaſon, the ſame diſtinc- 
tion muſt be obſerved in every thing bought or ſold, principally 
to preſerve a methodical and clear arrangement ; the moſt im- 
Portant conſideration in accounts. 

The ſeventh entry is ſelling to Mr. R. Davis, 4 puncheons of 
Rum, and is made Dr. to Rum for the value, and not to Stock, 
'as that particular article had been diminiſhed by him. 

The eight entry is Caſh received of Mr. White, and is of 
coſirſe made Dr. to him who paid it. | 

The ninth entry is Caſh paid Richard Davis on account; Mr. 
D. being the receiver, is made Dr. in my accounts. 

The tenth entry diminiſhes my caſh, and is made Dr. to caſh. 


Infiruftions to diſtinguiſb the Dr. in every Tranſattim, to be parti- 
cularly attended to by Learners. | 

1ſt. Every thing I receive is debtor to the perſon' from whom 
received. 

2d. Every perſon to whom I pay money or ſell goods, is debtor 
to the thing he receives. 

3d. If I exchange or barter one commodity for another, the 
article received is debtor to that given in licu thereof. 


As the whole Art of keeping the Journal in a proper Manner 
on a judicous Diſtinctian of the Debtors and Creditors, we ſhall give 
an Example for the Illuſtration of general Practice. 
. EXAMPLE PRACTICALLY EXPLAINING THE 
ABOVE THREE POSITIONS. 


ExXAMPLY. | | 
Received in full of Mr. Mood = * 


Bought of Mr. Hoggard, rocwt. Sugar, at 458. per ct. 11. 2 


— — 


| perſon or thin 


| JOURNAL. 
Caſh Dr. to Mr. R. Moody : 
Received in ful!!! 


Sugar Dr. to Mr. J. Hoggard 
ght 10 cwt. Sugar, at 45s. per Ww¼õt. 


This example, diligently peruſed and compared with wha 

recedes, is ſufficient to qualify any perſon to manage the 
Fora; and the following example, and obſervations reſpedi 

the Ledger, will inſtruct the ſtudent in the Syſtem of Dove; 


ENTRY. 
SECT... IV. 
| LEDGER. 

The Ledger is a volume, containing all the tranſactions of ; 
man's affairs, in ſuch order, as thoſe belonging to every different 
ſubje& lie together in oppoſite leaves, making ſo many diſtin 
or ſeveral accounts. The Ledger is the waſte-book and journal, 
farther digeſted, and brought to a point or focus. It is ruled in 
columns; and all the accounts diſperſed in the journal are drawn 
out, and ſtated to debtor and creditor. To form each account, 
two pages are required oppoſite to each other; that on the leſt 
ſerving for debtor, the other for creditor: each article to conſſt 
of five parts, or members; the date, the perſon whom we credit, 
or are credited by; the thing credited or indebted for; the page 
where it was transferred from the journal; and the ſum or amount 
of the article. + 

The management of the Ledger, correctly, being of great im- 
portance in accounts; attention to the following rules will render 
the theory familiar to practice. 

1. That every * with whom you deal, on mutual tri 
and credit, or who, by any means becomes your debtor, or ycu 
his, as well as for every thing you deal in, there muſt be a place 
in the book allowed: wherein is to be written all, and only the 
tranſaQions relating to that ſubject, whoſe name is to be written 
on the head thereof; in order to form diſtin accounts. 

2. Every account to be diſtinguiſhed into two parts, on the 
right and left Pages, of one folio or opening; the name of the 

ing written on the head of the account, on the 
debtor ſide, diſtin iſhed by the word debtor, and creditor on the 
right, or o>poſite leaf. 1 

3. Every perſonal account to be opened in this manner, i. e. 
every perſon to be made debtor for What he owes you; and cte- 
ditor for what you owe him. 

4. Every real account ſhould contain, on the debtor fide, the 

uantity and value of what was upon hand at the beginning of 
the account, and what was afterwards received, with all coſts and 
charges; and on the creditor ſide, the quantity and value of what 
is diſpoſed of, taken away, or gone out of it, with all the returns 
that you made. 

5. To facilitate the uſe of the Ledger, there ſhould be an al- 
phabet to ſerve as an index, conſiſting of twenty-ſix leaves, each 
cut on the edge, and marked with one of the letters; wherein 
the perſons names, with whom you have accounts, &c. are in- 
ſerted, with the folio of the Ledger, where the account is ſtated. 
It is impoſſible to arrange the alphabet annexed to the following 
Ledger after the manner in general uſe, as the conſtruction of a 
book for that purpoſe is in a peculiar form, known to every 
ſtationer, or clerk ; we ſhall, therefore, conform to the uſage for- 
merly in practice, a method by no means ſo convenient as the 


prevailing mode. 
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Balance, fo. 8. Caſh, fo. 1. Davis Rd. fo. 5. 
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BOOK-KEE PING. 


LE DGE R. LEDGER. 
n | ( 441 
CASH, Ce) DezroR. CRrEDITOR. 4 | 
6 Y d. a * 1 ; . 5. . 
jan. 2 | 1 | To Caſh in the Banker's Hands | 4 | 500 Jan. 29 | 1 . Davis paid on Account | 5 * 0 
1 | Ditto in my own Hands - 4 250 x | HouſholdExpencesand Horſe}, | 6 4 | 
28 | 1 | Richard White, received on a „ oy 
Accaat 7 ! - '« ;o': £48 1 I Balance in Hand - 18 858 
2 2 } 
RUM, Ds. ( Cx. 
5 S . 8. '< : & a4 
Jan. x | 2 | To Stock, 6 puncheons, at | os | | || Jan-26 | 1 By Rd. Davis, 4 puncheons of 5 | 288 | 
gol. per puncheon - = +] 3 N Rum, at 721. per puncheon 
Gained on this Account 88 Balance 2 puncheons on Hand, |, | | 00 
valued alt 
L- 388 / J. 388 
a br . 630 
RICHARD WHITE, Ds. Cx. 
4. . d. & 8 
Jan. x | 1 | To Stock, due by him on Note | 4 | 450 Jan. 1 | 1 | By 2 pipes Madeira at 36l. 71 72 
T p. 62 8 
| 28| 1 Caſh Se on Account |1| 150 
Balance due tome - - - |7 | 228 
Me 450 ..- 450 
4 ) 4) | 
STOCK, Ds. Cx. 
| 4. | £- 6 
Jan, 1 | 1 To Richard Davis, due to him 1 | By Caſh how at Bankers |4| 500 
in my Note 5] 4 -I | Ditto in my own Hands i 84 250 
29 | Houſe Expences and Horſe Hire 12 1 | Rum 6 puncheons on Hand 2 | 300 
39 | Balance being what I am now) [of 1 | Richard White due tome - | 3 450 
worth n Rum gained on account of - | 2 8 
| L. 1588 L- 1588 - 
=, ( '8#3 FR 
RICHARD Davis, Ds. Cx. 
3 4. 2. 
Jan. 20] f] To Rum 4 puncheons at 721. 2 288 Jan. x | I | By Stock, by my Note to him | 4| 375 
29 | 1 | Caſh paid him on Account - | 1 30 | 
Balance due to him - - - [8] 57 
4.375 375 
1 (6) | 
HOUSHOLD EXPENCES, Ds. Cx. 
4. . d. 4. 4 
1 1 | To Bills this Month - + * 1 | | ang by a | | 
53 
MADEIRA, 0-93 Ds. ( Cx. 
C. 5. d. | x 1 4. . d. 
Jan. 0 1 To Rd. White Nr | ; | ral | | Jan. 25 By 2 pipes Maderia at 8 E | 72 | | | 
per pipe WY Wl per pipe Rn 
121 | (0&3 
BALANCE, Ds. Cx. 
| „. & 
Jan {| | To Caſh now in Hand |1 #; By Stock for what I am now * 
Rum 2 puncheons remaining 0 wanth - < am ns 
on Hand, valued * 105 Richard Davis due to him 57 
Madeira 2 pipes in x 2 
ichard White due by him 218 
= L. 1258 4. 1258 
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OBSERVATIONS ON THE LEDGER, WITH DIREC- 
TIONS FOR STATING AND BALANCING. 

TO give any directions how to rule the three preceding books 
would be unneceſſary ; as no more is required than to imitate the 
mechanical order in the different examples. 

The figures in the ſmall columns of the margins where the 
ates of tranſactions are, refer to the pages of the Journal from 
whence the oppoſite accounts were taken. 

In the debtor ſides of the folios, in the ſmall columns adjoining 
thoſe of caſh, are the figures to ſhew what folio of the Ledge 
contains the creditor of the account annexed; and on the credi- 
tor ſides are the like ſmall columns, in which there are figures to 
* 8 the _ of the * Sight; ba 
8 number of folios in the prec Ledger are eight; hav- 
ng as many different titles, and all — 


Cons for opening accounts were given in the beginning 


| 


The Rol Es for knowing the Dr. and Cr. of every Account, are theſe : 
Every article I have on commencing buſineſs, is then made 
Debtor to Stock ; and the title or account of Stock is Creditor by 
each article for its reſpective value. See Folio 4. of the Ledger. 
Every thing I receive in a future tranſaction, is to be made 
Debtor to the perſon from whom it is received; and that perſon 
is immediately to be credited, on the creditor ſide of his account, 
with the ſame account. : 

See the Journal for the 28th day of the month, where I re- 
ceived 150l. from Mr. White; Caſh being the thing received, is 
made Debtor in folio 1. of the Ledger, to the perſon from 
whom it was received; and that being done, without delay, I 
. of his account, in folio 3. of 


By a Ma obſervance of this one 288 . the 
** ; 


* 


Dr. and Cr. ariſing from all things received; 
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BOOK-KEEPING. 


entries, every Dr. muſt have a Cr. immediately, to continue the | 
uniformity of Double Entry, 

And when I deliver an thingy the perſon to whom 1 deliver it 
is to be made debtor for the amount of what he receives; and the 
articles delivered is to be credited, in the folio bearing its name 
for a title, for the ſame value, 

dee the Journal fot the 49th day of the month; Having delive 
to Mr. Davis 3ol. he is made Debtor for the ſum, on the ſame 
date in folio 5. of the Ledger; and caſh bearing title in folio 1. 
of the Ledger, I proceed directly to give credit tor the money I 

paid away. So much for ſtating the Debtor and Creditor of 
things delivered. 


Payinc and Recziving, 


Tursx particulars form the general . of mankind, 
and are all that are required in a courſe of book-keeping. If then 
the mark of tinding the Debtors and Creditors in theſe two caſes 
can be fixed to a certainty, and all the negociations of life are 
comprehended in paying and receiving, what difficulty is there in 
opening an account according to Double Entry, but ſuch as an 
implicit obedience to blind cuſtom has occaſioned? 

f I give one piece of goods, and receive another ; will not the 


ſame law hold good? is not the conſideration received a pledge, a | 
real debtor, for the thing given; and muſt not I conſider that the | 


commodity given away in the exchange is diminiſhed by ſo much 
delivered out, and of courſe claims eredit for ſuch under its pro- 

r title? 

Or, if I give different things to one perſon, or for one certain 
thing; will not the rules given, at once aſcertain the Debtor for 
my different articles ſo given? and will not their reſpective titles 
direct me to a view of their reſpective decreaſe; and conſequently 

ive each of them credit equal to the diminution they ſuffered? 

Likewiſe, if I receive different articles, for one certain article 
of mine, or have different perſons bound in the ſame bond or con- 
traſt to me: will not the ſame reaſons immediately diſcover 
where to place the Debtors and the Creditors? 

Leſt the foregoing obſervations may be ſaid not clearly to vindi- 
cate me in the examples I have here offered in my own Ledger, 
I ſhall reconſider and explain the principal articles. 

The firſt three accounts opened in the Ledger, are Caſh, Rum, 
and Richard White; and they are reſpectively charged Debtors 
to Stock, in the different ſolios 1, 2, and 3. where they are 

ned; and each of them is immediately entered on the creditor 
Fe of ſtock, in folio 4. 

Stock, the 4th Entry in the Journal, is made Debtor in the 
Ledger, for what I owe to Mr. Davis. 

The different Drs. and Crs. in theſe Entries, ariſe from the 


neceffary form of ſtating my preſent circumſtances before I com- 


mence buſineſs. 

The following tranſaction is ſelling Rum to Mr. Davis, for 
which he is m 
credit, folio 2. for its loſs. 

The gth and laſt Entry in the Journal is that of Houſhold Ex- 
—pences Debtor to Caſh, being the 6th title or account opened in 

the Ledger. It is the law of Cuſtom, to place conſumptions of 
this nature under the title, Profit and Loſs; and, indeed, the 
title has ſome ſhadow of claim here, in particular; as the man- 
ner of houſekeeping, according to the managers, may have a great 
ſhare of both. Yet, in the preſent caſe, I ſhall cake choice of a 
more ſubſtantial title; I will venture to make the Account of 
Stock in folio 4. to anſwer for money expended in this or any 
ſimilar manner. It is evident that this expence diminiſhed my 
caſh ; but it was to gratify me; and, in the name of reaſon, why 
ſhould I charge any part of it to loſs? 
| When the — is transferred into the Ledger, I 
balance all theſe accounts; and open an account of Balance in 
the 8th folio. EHP 

Taking a * of paper and beginning with the Caſh account, 
folio 1, I find the ſeveral amounts of the Debtor and Creditor 
| fides, and find the difference is 8581. which is the money remain- 
ing in —_— hands and my own ;+this amount I transfer 
to folio 8, and make balance Dr. to Caſh ; then referring back 
to Caſh account, credit balance for the ſum, and finally cloſe the 
Caſh account, 


In folio 2. Rum, the difference is rool. which I carry to ba- 
lance as Rum unſold, and placing the fame to the credit of Rum, 
and the account balances. | 


In folio 3. Richard White owes me 2281. for which I make 


balance Dr. to him, and give him credit by balance, and this ac- 
count balances alſo. | 


In folio 4, I make Froex, or MyszLr, Dr. to Ric ARD 
Davis: alſo to Houthold = On the oppoſite, or Credi- 
tor {ide of this account, is the ſtate of my Stock at the commence- 

ment of the year, and ſince that a gain of 881. on Rum. 

On adding up each of thoſe ſides, F find the difference 12011. 
being the amount of my property. This ſum being transferred 


Debtor folio 5. and the account of Rum gets 


roceed to | 


to the Creditor fide of Balance, and afterwards tothe Debtor gi, 
of Stock, the totals of both ſides are equal to each other. 


In folio 3. There appears due to Mr. Davis 571, which be; 
a debt I owe, it muſt of courſe be transferred to the Creditor ſde 
df balance, and to the Dr. ſide of Mr. Davis's account, and thy, 
both ſides are balanced. 


In folio 6. The title is Houſhold Expences, which is already 
diſpoſed of in the Caſh account folio 1, being the ſource fron 
whence It came. 


In folio 7. Madeira is made Dr. to Richard White, and in 
folio 3, is placed to the credit of Mr. White, conſequently is ac. 
counted for by leſſeniug the debt he owes me. 


| We now come to folio 8, or the Balance, and finding what ! 
anxioully wiſhed for, that both ſides agree, I diſcover there re. 
malns for me, after paying my jult debts, 12041, 


THE CASH BOOK 


Is certainly neceſſary in extenſive concerns; when a perſ1q 
becomes acquainted with the method of Book-keeping here lai 
down, he will find little difficulty in extending the number of his 
. hooks at pleaſure. I ſhall preſent the reader with a brief di- 
ſcription of the Caſh book, any thing further I preſume would be 

unneceſſary and tedious. 

This book is kept in a folio form like the Ledger, ſerving to 
abridge the Caſh account there. On the Dr. ſide, or left hand 
page, Caſh is made Dr. for all the ſums received by way of title, 
and on the right hand fide Caſh is made Cr. for all the ſums paid, 
Every week, or what is more common, every month, this book 
is polted to the Ledger in one total ſum; by this means the Cah 
account in the Ledger will be fo contracted as to conſiſt only of 
twelve lines, one for each month in the year. 

Such other books as are uſed are book of Petty Charges, book 
of Houſe Expences, &c. theſe ſometimes may be deemed neceſ. 
' faty auxiliaries, and are chiefly intended to keep large and impor- 
tant concerns ſeparate from thoſe contingencies of an inſerior 
nature. A multiplicity of Books of Accounts ſhould be avoided 
as much as poſſible, as they create labour, and make the buſineſs 
of the Counting-houſe complex and tedious, where the great ob- 
jeR ſhould be a ſimple, correct, and clear brevity, 


SINGLE ENTRY. 
The method of Book-keeping, called Single Entry, is certainly 


too generally known and eaſily acquired, to need a treatiſc um 
it; I ſhall therefore conciſely give the outlines of a mode which 
may with eaſe be reduced to practice. 

1ſt. Prepare a Book on the ſame plan as Waſte Book, de- 
| ſcribed in the Syſtem of Double Entry, it may be called a Waſte 
Book, Day Book, or what you pleaſe. In this book enter the 
ſundry tranſactions of the day as they occur, ruling a line betwern 
each article, or the buſineſs you do with each perſon. Let the 
particulars of this book conſiſt of the date, quantity, quality, ba- 
lue, and every other deſcriptive requiſite, to make each entry not 
only familiar in every reſpect to your own mind, but alſo to ety 
other perſon who may have occaſion to inſpe& your concerns at 
| any future period, in caſe of death or other unforeſeen caſuallies; 
in fact let every circumſtance be as full and explicit as plain lan- 
guage can make it. : 

2d. Procure another book larger, and of a different kind from 
| the former, it ſhould conſiſt of whole ſheets of paper ſolded once, 
called folio; ſuch a book as this, conducted as follows, is in c 
| reſpect a Ledger. . ; 
At the beginning of this book prepare an alphabet, by cutting 
| a ſmall piece from the edge of twelve leaves, beginning with the 
| firſt leaf and continuing within one inch of the top, purſuing the 
' ſame method with each leaf, finiſhing the laſt at an equal diſtance 
from the bottom. This method is well known among ſtationers3 
I therefore think it uſeleſs to give a more exact deſcription. | 

The next buſineſs will be to page or folio this book, obſerving 
| that cvery right and left page is to bear the ſame figure. 

When you poſt or transfer the accounts from the Day * 
the Ledger, firſt write the gone name on the top of the left ha | 

page by way of title, and on the right ſide oppoſite make a * 
with the word Creditor, proceeding in the ſame manner with lle 
name of every other perſon you deal with, making ſome conſpl- 
cuous mark of diſtinction againſt every article immediately a5 0 
poſt it in the Ledger, 

Obſerving this rule, ſet down every thing you pay, or 4 
liable to pay, on the right hand page or creditor ſide; and g's 
thing you receive, or ſhould receive, on the left hand page or 
tor ſide. 

This ls ruled on the left ſide of each 


page, with 2 co- 
| lumn for the date, and on the right for caſh, | 
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NOOK-SELLER, a profeſſed trader in books; whether he 
rints them himſelf, or procures them to be printed by others, 
tor ſale. Bookſellers, among us, are the ſame with the biblio- 
among the ancients, whoſe office was diſtin from that of 
librarii, At Rome, the Argiletum was the mart of books, as 
dt. Paul's Church-yard, or Fleet-ſtreet, and Paternoſter-row, 
have been among us; whence that of Martial, 
Argiletanas mavis habitare tabernar, 
Cum tibi, parve liber, ſcrinia netra vacent. 
Bookſellers are a kind of agents, or curators in the republic of 
letters: in many places they are ranked among the members of 
univerſities, and entitled to the privileges of ſtudents: as at Tu- 
dingen, Saltzburg, and Paris, where they have always been diſ- 
tinguithedl from the vulgar and mechanical traders, and exempt- 
ed trom divers taxes and impoſitions laid on other companies, 
Formerly, the offices of bookſellers and printers were united in 
the ſame perſons. Labbe gives a liſt of learned book-ſcllers ; 
molt of whom were alſo authors. Of late days, book-ſellers 
have drawn their buſineſs into leſs compaſs, leaving the labour 
of compoſing books to one ſet of perſons, and that of printing 
them to another. 

In this view, they have been very important and uſeful agents 
between authors and the public; and have contributed, in no 
ſmall degree, to the encouragement of genius and literary in- 
duſtry, and the ſpread of ſcience. There are few authors, who 
have undertaken the printing and publiſhing of any work likely 
to be tranſmitted to poſterity, without being connected with ſome 
bookſeller, eminent in his profeſſion, 

The fairs of Frankfort and Leipſic are famous for the reſort 
of book-ſellers, not only from all parts of the empire, but Hol- 
land, Flanders, &c. They have each their ſhop or warehouſe, 
over which is inſcribed the name of ſome celebrated book-ſeller 
of former times; Hina Elzeviriana, Frobeniana, Morelliana, 
Fanrſoniana, &c. 

BOOTES, in Aſtronomy, a conſtellation of the northern he- 
miſphere, whoſe ſtars, in Ptolemy's catalogue, are 23; in Ty- 
cho's 28; in Bayer's 34; in Hevelius's 52; and in Mr. Flam- 
ſteed's catalogue 54. See the Syſtem, Sect VIII. Plate 6. 

BORAX, in Chymiſtry, a ſalt in appearance ſomewhat ſimi- 
lar to cryſtals of alum, brought originally from the Eaſt Indies 
in an impure ſtate, and afterwards freed from its impurities by 
certain proceſſes in the European countries. It is chiefly uſed 
in ſoldering and fuſing of metals; ſometimes alſo in medicine, 
28 an nth and promoter of delivery. 

There are two kinds of borax; natural, which is crude; and 
artificial, which is purified and refined. Crude, or natural bo- 
rax, borace non rifatto, is a mineral ſalt, dug out of the earth in 
ſeveral parts of Perſia; and found alſo at the bottom of a torrent 
running in the mountains of Purbeth, near the frontiers of 
White Tartary: when taken up, it is expoſed to the air, where 
it acquires a reddiſh fatneſs, which ſerves to feed it, and prevent 
its calcining. When in its perfection, it is ſent to Amadavat, 
in the territories of the Great Mogul, where the European mer- 
chants buy it. 

It was long a matter of uncertainty whether Borax be a natu- 
ral or factitious ſubſtance in thoſe countries from whence it is 

brought ; but it is now beyond a doubt, that it is naturally pro- 
— in the mountains of Thibet, from whence other parts of 
the eaſtern continent are ſupplied. Mr. Kirwan, in his Mine- 

, informs us, that Mr. Grill Adamſon ſent ſome to Swe- 
den in the year 1772, in a cryſtalline form, as dug out of the 
earth, in the kingdom of Thibet, where it is called paunxa, my 
foun, and hon poun. It is ſaid to have been found in Saxony, 
in ſome coal-pit. 

In the Philoſophical Tranſactions, vol. 77, we have two dif- 
ferent accounts of the place where it is found, and the manner 
of obtaining it. One of theſe is by William Blane, Eſq. who 
tells us that in the language of the country it is called ſwagah, and 
is brought into Hindoſtan from the mountains of Thibet. It is 
produced in the kingdom of Jumlate, about thirty days journe 
north from Betowle, a ſmall principality about 200 miles N. E. 
of Lucknow. The place where it is found is ſaid to be a ſmall 
valley ſurrounded with ſnowy mountains, in which is a lake 
about ſix miles in circumference, the water of which is con- 
ſtantly ſo hot, that the hand cannot bear it for any length of 
time, Around this lake the ground is perfectly barren, not pro- 
ducing even a blade of graſs; and the earth is ſo full of a ſaline 
matter, that after falls of rain or ſnow, it concretes in white 
flakes on the ſurface, like the natron of Hindoſtan. On the 
banks of this lake, in the winter ſeaſon, when the falls of ſnow 
begin, the earth is formed into ſmall reſervoirs ſix inches high: 
When theſe are filled with ſnow, the hot water from the lake is 
thrown upon it; which, together with the water from the melted 
ſnow, remains in the reſervoir, to be partly abſorbed by the 
earth, and partly evaporated by the ſun; after which there re- 
Mains at bottom a cake of ſometimes half an inch thick of crude 
borax, which is taken up and reſerved for uſe. It can only be 
made in the winter ſeaſon, becauſe the falls of ſnow are indiſ- 
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nſably requiſite, and alſo becauſe the ſaline appearances u 
he — are ſtrongeſt at that time. When — has — 
made on — ſpot, it cannot be made again on the ſame till the 
ſnow has fallen and diſſolved three or four times, when the ſa- 
line effloreſcence — as before. The borax, in the ſtate in 
which it is taken off the earth, is carried from hill to hill upon 
goats, and paſſes through many hands, which increaſes the dif- 

culty of obtaining any authentic information concerning the 
original manufacture. When brought down from the hills, it 
is refined from the groſs impurities by boiling and cryſtallization. 
Our author could obtain no anſwer from thoſe who gave him 
the account, to any of his queſtions concerning the quality of 
the water and mineral productions of the foil. All they could 
tell him was, that the water was very hot, very foul, and as it 
were greaſy ; that it boils up in many places, and has a very of- 
fenlive ſmell; and that the foil is remarkable only for the ſaline 
appearances already mentioned. The country in general pro- 
duces conſiderable quantities of iron, copper, and ſulphur; and 
our author was aſſured that all the borax in India came from 
this place, 

As this part of Aſia is entirely unfrequented by Europeans, 
our author could only obtain his information from the natives: 
however, as he had an opportunity of ſeeing ſome of thoſe who 
reſided near the ſpot, it might be reckoned as genuine as could 
well be expected. The place, he tells us, is inacceſſible not only 
to the Europeans, but even to the inhabitants of Indoſtan, being 
never viſited by any of them except a few wandering Faquirs, 
who have been ſometimes led there, cither with a view to viſit 
ſome of the temples in the mountains, or to do penance. They 
deſcribe the cold in winter to be ſo intenſe, that every thing is 
frozen up; and life can only be preſerved by loads of blankets 
and ſkins. In the ſummer, again, the reflection of heat from 
the ſides of the mountains, which are ſtcep and cloſe to one ano- 
ther, renders the heat intolerable. With reſpect to the credibi- 
lity of the account, he obſerves, firſt, © That borax is really 
brought from the mountains of Thibet is certain, as he himſelf 
often had occaſion to ſee large quantities of it brought down, and 
had purchaſed it from the "Tartar mountaineers, who brought it 
to market; ſecondly, he had never heard of its being p ed 
or brought into India from any other quarter; and, thirdly, if it 
was made on the coaſt of Coromandel, as ſome books mention, 
he thinks there can be little doubt but that the whole proceſs 
would have been fully inquired into, and given to the public long 
before this time. 

The other account is from father Joſeph de Ravato, preſident 
of the miſſion of Thibet, and ſent in a letter to the Royal So- 
ciety, communicated by Joſeph Banks, Eſq. He pretends alſo 
to have had his intelligence from a native of the country where 
the borax is made, though it differs very conſiderably from that 
of Mr. Blane. In the province or territory of Marme (ſays 
he) 28 days journey to the north of Nepal, and 25 to the weſt of 
Laſſa, the capital of Thibet, there is a vale about eight miles 
broad. In a part of this vale there are two villages or caſtles, 
the inhabitants of which are wholly employed in digging the 
borax, which they ſell at Thibet and pal, they ar no 
other means of ſubſiſtence, the ſoil being ſo barren as to produce 
nothing but a few ruſhes. Near theſe two caſtles there is à pool 
of moderate ſize, and ſome ſmaller ones, where the ground is 
hollow, and the rain water collects. In theſe pools, after the 
water has been ſome time detained in them, the borax is formed 
naturally: the men ——— the water, feel a kind of pave- 
ment under their feet, which is a ſure indication that borax is 
there formed; and there they accordingly dig it. Where there 
is little water, the layer of borax is thin; where it is deep, it is 
thicker; and near the latter there is always an inch or two of 
ſoft mud, which is probably a fit of the water after it has 
been agitated by wind or rain. us is the borax produced 
merely by nature, without either boiling or diſtillation. The 
water in which it is formed is ſo bad, that the drinking a ſmall 

uantity of it will occaſion a ſwelling of the abdomen, and in a 
ſhort time, death itſelf. The earth that yields the borax is of a 
whitiſh colour; and in the ſame valley, about four miles from 
the pools, there are mines of ſalt, which is there dug in great 
abundance for the uſe of all the inhabitants of theſe mountains, 
who live at a great diſtance from the ſea. The natives, who 
have no other ſubſiſtence on account of the ſterility of the ſoil, 
pay nothing for digging borax ; but ſtrangers muſt pay a certain 
retribution, and uſually agree at ſo much per workman. Ten 
days journey farther north, there is another valley called Tapre, 
where they dig borax ; and another ſtill farther to the northward, 
named Gaga. Borax, in the Hindoo and Nepaleſe anguages, 


is called Saoga. If it be not purified, it will eaſily deliqueſce ; 
and in order to preſerve it for any time till they have — ygee- 
ut- 


tunity of ſelling it, the 2 often mix it with earth 
ter. In the territory o PO 1 11 06 5dr oct per 
of Nepal, there are rich mines of ic; and in various other 


places are found mines of ſulphur, as alſo of gold and ſilver, 
whoſe produce is much purer than thoſe of the mines of Pegu.” 
58 orax 
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The brrax now uſed in Europe, is red from the tincal 
that is brought from the Eaſt-Indies. Dr. Lindolff thinks it 
might be made in Europe without tincal, by alum, ſoap, and a 
ſtrong alkaline ley. D. W. Linden thinks that Dr. Lindolff is 
- well acquainted with the nature of borax, and that it might be 
made after his method; but that it would be too expenſive, and 
not ſuperſede the importation of tincal. He therefore recom- 
mends the ſour acid and water that comes out of coal mines, train 
oil, or any other fiſh oil, or indeed any fat that could be had 
cheap; the ſtrongeſt alkali of kelp; and all theſe ingredients to 
be worked in a liquid ſtate, till they are well mixed, and cryſtal- 
lize like a ſalt, which he thinks would anſwer all the ends of 
borax. | l 

Borax is ſoluble with difficulty in water, and cryſtallizable as 
alum, only that it requires more water for its ſolution, and re- 
tains leſs of it in its cryſtallization. It ſuffers no decompoſition 
by fire; but may be decompoſed by vitriolic, nitrous, and marine 
acids, which unite with the ſaline alkaline m»tter that is its baſis, 
and form with it the ſame neutral ſalts exactly, as thoſe that are 
produced from the union of theſe acids with the marine alkali ; 
1.e. the vitriolic acid forms Glauber's ſalt, the nitrous acid forms 
cubic nitre, and the marine acid forms ſea ſalt. Acids thus 
combining with the baſis of borax, ſeparate from it a ſaline ſub- 
ſtance, ſingular, and little underſtood, called ſedative ſalt. 

This was firſt diſcovered by Homberg, who obtained the ſe- 
dative ſalt by diſſolving it with vitriol; but the younger Lemery 
diſcovered that the ſame ſalt might be alſo obtained by the ni- 
trous and marine acids: theſe chymiſts uſed, for this purpoſe, 
the embarraſling and tedious operations of diſtillation and ſubli- 
mation ; but Mr. Geoffroy has ſhewn the method of obtaining 
the ſame ſalt from borax by acids with evaporation and cryſtal- 
lization only, in greater quantity and leſs trouble. He has alſo 
demonſtrated that borax contains the baſis of ſea- ſalt. M. Baron 
has ſhewn, that borax yields the ſedative ſalt by means of vege- 
table acids; and that the ſalt is a conſtituent part of the borax, 
Þ and only diſengaged from the alkaline matter with which it is 
united by the acids, and that it may be reunited with its alkali, 
and again form borax. Macquer. Dict. Chem. and Mem. 
Acnd, Sc. An. 1728, 1729, 1732. 

Borax is of great uſe in collecting the particles of any metal 
- over the fire, and running them into a mals; and this, with very 
litte diminution of their weight. Dirt or aſhes, though in ever 
ſo ſmall a quantity, will certainly hinder ſome ſmall particles of 

old and ſilver from running together into a maſs over the fire; 
but if they are ſo diſpoſed by a very ſtrong fire as to meet into a 
regulus, a great part of the metal will always adhere to the dirt 
that is thrown away. "The leſs perfect metals not only ſuffer 
the above-mentioned accidents, but their ſurfaces being great! 
increaſed, copper and iron turn into a fei, and are Lkw 
and lead and tin are ſo in great part. It is therefore very detri- 
mental when theſe baſer metals are mixed in any, even in ever 
ſo ſmall a quantity, with gold or (ilver; for in the melting, there 
come upon the ſurfaces light ſcoriee, in which part of the gold or 
filver is retained, as in the pores of a ſpunge, and prevented from 
running into a regulus. 

To remedy this miſchief, J Is added, becauſe as it hel 
the melting of metals and of all bodies by fire, its bringing the 
whole maſs into a quick fuſion, gives the metals an opportunlt 
to ſink together in à maſs to the bottom, and witrifies h gel 
ſerriee, throwing them off the ſurface; and the uſe of this ſalt is 
not reſtrained to gold and (ilver, but takes place as well in re 
to iron as copper. "This ſalt alſo cauſes metals to melt in a 
much lefs fire than they otherwiſe would, and is of very ſingular 
uſe in preſerving the leſs perfect metals while in fuſion, It flows 
over them, and covers the ſurtace while tortured in the fire, as if 
it were a kind of very thin glaſs, which defends them againſt the 
_ force of the fire and air, ſo deſtruQiye of the Imperfect 
metals, 

The aſſayers have a enftom of rubbing with Jerar the inſides 
of veſſels, in which the more precious metals are to be melted, 
which always tills up the ſmall cavities in their ſides, that might 
otherwiſe take in a part of the metals, When gold is melted 
wich borax alone, It makes it pale; but this is obviated by the 
adding a ſmall quantity of nitre, or of /a/ ammeniac. Care muſt 
be taken, however, not to add both theſe ſalts together, becauſe 
they would cauſe a detonation, The above-mentioned uſe of 
berax has cauſed it to be reckoned, by ſome writers, among the 
reducing bodies; that is, ſuch bodies as reſtore metals, however 
deſtroyed, to their priſtine form: but this is an error; for borax 
does not reduce the deſtroyed metals, but only the ſcattered par- 

ticles of them, while they yet retain their true metallic form. 

For a further account of the nature and properties of this ſalt, ſee 

the Syſtem of CxyM1sTRy, Part I. Chap. 5. Sect. 6. throughout. 

- . Borax is alſo uſed by the dyers to give a gloſs to ſilks; in Ital 

by the ladies as a coſmetic; and in making Glauber's ſalt. 

principal uſe of borax is to facilitate the ſoldering of metals, by 
accelerating the fuſipn of the ſurfaces of the metals to be joined, 
and clearing them 'of any calx or other matter by which they 


might be prevented from being perfectly applied to each 

| whe Fn Medicine, is uſed to — — 1 
Edinb. vol. i. 7 341. The uſe of borax is that of an inciſe 
and aperient ſalt, by virtue of which it is effectual again: gi; 
eaſes which proceed from an inſpiſſation of the hutnours, and cb. 
ſtructions thence ariſing. The doſe is a dram. | 

Its ſtimulus, however, is too weak to be depended upon foe 

reſent relief in a difficult birth, unleſs it be joined with other 
ingredients of more efficacy. For this reaſon, berax is com. 
monly given in powder mixed with ſaffron; myrrh, oil of cinna. 
mon, Caſtor, the volatile ſalt of amber, and the like. 
viſe a few grains of it to be taken in a poached egg; as a prove. 
cative to venery. Borax calcined, is reckoned of ſpecific virtye 
in fluxes of the belly, or the ſemen, as being a kind of ſtyptie 
earth. The doſe is from a ſcruple to half a dram. 

Borax is of ſome farther uſe in medicine, as it enters the com. 
poſition of the unguentum citrinum. It is alſo uſed in the prepa- 
ration of fucus or paint for the ladies. 

Glaſs of Borax 1s obtained by melting the cryſtals of this (al: 

and it is the only falt that aſſumes a vitreous appearance from 
fire without addition, The glaſs becomes opake, and pulverize 
in the air. Borax forms with earths different ſorts of glaſs, 
which are in general very hard and compact, and at firſt cx. 
tremely tranſparent; but they are liable to become cloudy and 
opake by being long expoſed to the air. It is alſo uſed in pre. 
paring the imitations of precious ſtones. 
' BOREAS, a Greek name, now in common uſe for the north 
wind. Pezron obſerves, that anciently Boreas ſignified the north. 
eaſt wind, blowing at the time of the ſummer Tolſtice, The 
Greeks erected an altar to Horrat. He is repreſented on the 
temple at Athens with his robe before his mouth, as if he felt 
the cold of the climate over which he preſides, agreeably to the 
deſcription of Ovid, who calls him gelidus tyrannus, * the ſhiver. 
ing tyrant,” Met. vi. ver. 711. But he is uſually deſcribed by 
the Roman poets as violent and impetuous; ibid. ver, 686... 
ver. 707. In painting, he is generally repreſented like an old 
man with a horrible look, his hair and beard covered with ſnow 
or hoar froſt, with the feet and tail of a dragon. 

BORECOLL, in Botany, a ſpecies of the braſſica, or cabbage, 
Of this there are three ſorts; the common, the green, and the 
Siberian or curled colewort, called by ſome Scotch kale. I. 
cole has lately been found to be an excellent food for cattle. See 
the Syſtem of AoxicuLTuRE, Sect. XI. 

BOROUGH, Bux RON, Borow, or BVR, is frequently 
uſed for a town, or corporation, which is not a city. Hug, 
in its original Saxon borge, or borgh, is by ſome ſuppoſed to have 
been primarily meant of a tything of company conlilting of ten 
families, who were bound or combined together as each other's 
+ Afterwards, as Verſtegen informs us, #erongh came to 
ignify a town that had ſomething of a wall or incloſure about it: 
ſo that all places which among our anceſtors had the denomina- 
tion borough, were one way or other fenced of fortified, Dut in 
later times, the ſame appellation was alſo beſtowed on ſeve. 
ral of the ville infignerter, or country towns of more than ori- 
ay note, though not walled, 

he ancients Saxons, according to Spelman, gave the name 
burgh to thoſe called, in other countries, cities. But divers 
canons being made for removing the epiſcopal ſees from villages 
and ſmall towns to the chief cities, the name city became attri- 
buted to epiſcopal towns, and that of Berough retained to all the 
reſt ; though theſe too had the appearance of cities, as belng gu» 
—— their mayors, and having laws of thelr own making, 
and fe ing gs entatives to parliament, and being fortified 
ho _ _ _ and the ite. 0 

wough, or burgh, Is now particularly a rlated to ſue 
towns and villages, as ſend butgelſes or 3 — to parlio· 
ment. Hereught are equally ſuch, whether they be incorporate 
or not; there being great numbers of our Engliſh — nos 
incorporated ; and, on the contrary, ſeveral corporations that are 
not berought; e. 7 — Deal, Kendal, &e. 

Brought are diſtinguithed into thoſe by charter or ſtatute, and 
thoſe by preſeriptlon or cuſtom. The number of berg“ (1 
England and Wales, including cities and cinque ports, which 
elect members, is 215; ſome whereof ſend one, ſome two repte- 


ſentatives, 
hr, in Scotland, corporations made for the advan- 


Royal Bo 
tage of trade, by charters granted by ſeveral of their kings; ha. 
reſent them 


ing the privilege of ſending commiſſioners to 
parliament, beſides other peculiar privileges. Theſe form a bod 
flioners, 


of themſelves, and ſend commi each, to an annual con- 
vention at Edinburgh. 

According to Chamberlayne, they have the ſole power of trade 
and merchandize, excluſive of all others, a power of holding 
courts, exerciſing the juriſdiction of ſheriffs, making bye- las, 
&c. The company of merchants in a royal borough make what 
is called a gil; the chief of which is a dean of gild, who is next 

iſtrate to the bailiff. 
The royal boroughs are not only ſo many diſtin@ corporatint” 


Some ad- 


- 
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\ + 4- alſo conſtitute one entire body, rned by, and account- 
pup general court, — —— the court of four bo- 
nugbi, held yearly to treat and determine concerninggmatters 
relating to the common advantage of all boroughs. four 
loraughs which compoſed this court were Edinburgh, _— 
Roxburgh, and Berwick ; which two laſt falling into the 

of the Engliſh, Linlithgow and Lanerk were put in their places; 
with a ſaving to the former, whenever they ſhould return to their 
allegiance. But this court not being ſufficient to anſwer the 
neceſſities of the royal boroughs, they were all empowered, under 
James III. in 1487, to ſend commiſſioners to a yearly conven- 


lion of their own, which was then appointed to be held at Inver- 


keithing, and is now held at Edinburgh, under the denomination 

of the convention of boroughs, veſted with great power, and having 

for its object, the benefit of trade and the general intereſts of the 
ough. 

— are certain courts held in boroughs, by pre- 

ſcription, charter, or act of parliament: ſuch are the ſheriff's 

court, and the court of huſtings in London. 

Beraugh-Engliſh, denotes a cuſtomary deſcent of lands or tene- 
ments in certain places, whereby they come to the youngeſt, in- 
ſtead of the eldeſt ſon; or if the owner hath no iſſue, to the 
youngeſt, inſtead of the eldeſt brother; becauſe the youngeſt is 
ſuppoſed, in law, the leaſt able to ſhift for himſelf. 1 inſt. 140. b. 
And in ſupport of this reaſon, other uſages in favour of the 
youngeſt, as that in Kent, where the lands being equally divided 
among all the fons, the youngeſt is to have the privilege of aſtre 
or hearth in the manſion-houſe, -in his ſhare, as being ſuppoſed 
the tendereſt, and more in need of warming. Others, notwith- 
ſtanding, ſuſpect a different reaſon for the riſe of Borough-Engliſh, 
viz. the places where this cuſtom now obtains, were anciently 
liable to that cuſtom granted the lords of manors in Scotland by 
King Eugenius, who had the 72 of enjoying the firſt night 
of their tenants brides; ſo that the eldeſt ſon being preſumed to 
be the lord's, they uſually ſettled their lands on the youngeſt ſon, 
whom they thought their own; which being practiſed a long 
time, grew at length into a cuſtom. The cuſtom, however, 
never obtained in England, though it did in Scotland till it was 
aboliſhed by Malcolm III. Perhaps, ſays Judge Blackſtone, 
the origin of this practice, may be illuſtrated by that of the Tar- 
tars, mentioned by Du-Halde, among whom the ſame cuſtom 
of deſcent to the youngeſt ſon prevails. As the nation is com- 
poſed of ſhepherds and herdſmen, the eldeſt ſons migrate from 
their father with an allotment of cattle, to ſeek a new habita- 
tion, The youngeſt ſon, 8 lateſt with his father, is 
naturally the heir of his houſe. "This cuſtom of migrating ob- 
lined in many other northern nations; and 1 ngliſh may 
be a remnant of that paſtoral ſtate of our Britiſh and German 
anceſtors, which Caeſar and "Tacitus deſcribe. Blackſtone's 
Comm. vol. I. p. 84, 84. Berough-Engiifh dbtains only in ſome 
ancient boroughs and copyhold manors. 

BOS, in the Syſtem of MAMMAL1A, a genus of quadrupeds 
belonging to the order of pecora, The characters of this genus 
are taken from the horns and teeth. The horns are hollow 
within; and turned forward in the form of creſcents: there are 
eight fore-teeth In the under -_ and none in the upper, thelr 
place being ſupplied by a hard membrane and there are no 
— in either — he molt remarkable ſpecies are the fol- 

ngt 

The Durs, Lneluding the bull and cow, has eylindrlcal horns 

outwards, and looſe dewlaps. The bull, or male, Is natu- 
rally a very fierce and terrible animal. For repreſentation ſee 
Plate IX, Genus 3. Species 1. When the cows are In ſeaſon, 
he is ſometimes ungovernable. Caſtration remarkably ſoftens 
the nature of this animal ; It deſtroys all his fire and {mpetuoſity, 
and renders him mild and tractable, without diminiſhing his 
ſirengthz on the — after this operation, hls weight le In- 
creaſed, and he becomes fitter for the purpoſes of plowing, &e. 

The belt time for caſtrating bulls is at the age of puberty, or 
When they are 18 months or two years old; when performed 
ſooner, they often dle. However, It ly not uncommon to caſ- 
irate calves a few days after birth, But ſuch as ſurvive an ope- 
ration ſo dangerous to thelr tender age, 22 grow larger and 
fatter, and have more courage and activity than thoſe who are 
caſtrated at the age of puberty, When the operation is delayed 
till the age of ſix, ſeven, or eight years, they loſe but few of 
the qualities of bulls; are much more furious and untractable 
than other oxen; and when the cows are in ſeaſon, they go in 
queſt of them with their uſual ardour, 

ws are generally in ſeaſon, and receive the bull, from the 
degitning of Ma to the middle of July. Their time of geſta- 
Uon is nine — which naturally brings the veal or calves to 
dur markets from the beginning of January to the end of April. 
However, luxury has fallen upon methods of interrupting this 
natural courſe, and veal may be had — — 
Jear, - Cows, when im ly managed, are very ſubject to 
abortion, In the time of geſtation, therefore, they ought to be 
cbſerved with more than ordinary care, leſt they ſhould leap 


ditches, Kc. They ſhould be put into the beſt paſture, and 
ſhould not be milked for ſix weeks or two months before the 
bring forth. their young. The calf ſhould be allowed to ſuc 
and follow its mother during the firſt ſix or eight days. After 
this it begins to cat pretty well, and two or three fucks in a day 
will be ſufficient. But if the object be to have it quickly fattened 
for the market, a few raw eggs every day, with boiled milk, 
and a little bread, will make it excellent veal in four or five 
weeks. This management of calves applies only to ſuch as are 
deſigned for the butcher. When they are intended to be nou- 
riſhed and brought up, they ought to have at leaſt two months 
ſuck; becauſe the longer they ſuck they grow the ſtronger and 
larger. Thoſe that are brought forth in April, May, or Junez 
are the moſt proper for this purpoſe; when calved later in the 
ſeaſon, they do not acquire fufficient ſtrength to ſupport them 
during the winter. The cow comes to the age of puberty in 
18 months, the bull requires two years: but although they 
are capable of p ting at theſe ages, it is better to reſtrain 
thera till they be full three years. From three to nine years 
thoſe animals are in full vigour; but when older they are fit for 
nothing but to be fed for the butcher. The beſt time for inur- 
ing them to labour is at the age of two and a half or three years. 
The ox cats very quick, and ſoon fills his firſt ſtomach; after 
which he lies down to ruminate or chew the cud. The firſt and 
ſecond ſtomachs are continuations of the ſame bag, and very ca- 
pacious. After the graſs has been chewed over again, it is re- 
duced to a kind of maſh, not unlike boiled ſpinage; and under 
this form it is fent down to the third ſtomach, where it remains 
and digeſts for ſome time; but the digeſtion is not fully com- 
pleated till it comes to the fourth ſtomach, from which it is 
thrown down to the guts. The contents of the firſt and ſecond 
ſtomachs are a collection of graſs and other vegetables roughl 
macerated; a fermentation, however, ſoon commences, whic 
makes the graſs ſwell. The communication between the ſecond 
and third ſtomach is by an opening much ſmaller than the gullet, 
and not ſuſficient for the paſſage of the food in this ſtate. 
Whenever the two firſt ſtomachs are diſtended with food, they 
begin to contract, or rather perform a kind of reaction. This 
reaction compreſſes the food, and makes it endeavour to get out: 
now the gullet being larger than the paſſage between the ſecond 
and third ſtomachs, the preſſure of the ſtomach neceſſarily forces 
it up the gullet. The action of ruminating, however, appears 
to be in a great meaſure voluntary; as animals of this kind have 
a power of increaſing the reaction of their ſtomachs. After the 
food undergoes a ſecond maſtication, it is then reduced into a 
thin pulp, which eaſily paſſes from the ſecond to the third (to- 
mach, where it is {till further macerated j from thence it paſſes 
to the fourth, where it is reduced to a perfect muellage, every 
way prepared for being taken up by the lacteale, and converted 
into nouriſhment, at confirms this account of chewing the 
cud la, that as long as theſe animals ſuck or feed upon liquid all- 
ment, they never ruminate; and in the winter, when they are 
obliged to feed upon hay and other dry vidtuals, they — 4 
more than when they feed upon freſh graſs, 

Bulls, cows, and oxen, are fond — themſelves, eſpe» 
clally when at reſt, But this praQtice ſhould be prevented as 


much as poſſible; for as the halr ds an undigeſtible ſubſtance, lt 


lies In the ſtomach or guts, and le gradually coated by a glutinous 
ſubſtance, which in time hardens Into round ſtones of a conſider= 
able bulk, which ſometimes kills them, but always prevents thelr 
fattening, as the ſtomach Is rendered Incapable of digeſting tho 
food ſo well as It ought, 

The age of theſe animals may be diſtinguiſhed by the teeth 
and horns. "The firſt fore=teeth fall out at the age of [ix months, 
and are ſicceeded by others of a darker colour, and broader. At 
the end of ſixteen months, the next mllk- teeth likewiſe fall out; 
and at the —— of the fourth year all the fore teeth are re- 
newed, and then they are long, pretty white, and equal: How- 
ever, as the animal advances In years, they become unequal and 
blackiſh, "The horns of oxen four years of ago are ſmall pointed, 
neat, and ſmooth, but thickeſt near the head: this thick part next 
ſeaſon la puſhed further from the head by a horny cylinder, which 
ls alſo terminated by another ſwelling part, and ſo on (for as long 
as the ox lives the horns continue to grow); and theſe ſwellin 
become ſo many annular knots by which the age may eafily be 
reckoned: but from the point to the firſt knot muſt be counted 
three years, and every ſucceeding knot only one year. The bull, 
cow, and ox, generally live about 14 or 15 years. 

The northern countries of Eu roduce the beſt cattle of 
this kind. In general, they bear cold better than heat; for this 
reaſon they are not ſo — in the ſouthern countries. There 
are but ſew in Aſia to the ſouth of Armenia, or in Africa be- 


Egypt and Barbary. America uced none till t 
— 2 — t the largeſt are or 
met with in Denmark, the Ukrain, amongſt the 


Calmuck Tartars; likewiſe of Ireland, England, Holland, 
and Hungary, are much larger than thoſe of Perſia, Turky, 
Greece, Italy, and Spain; but thoſe of Barbary are leaſt of all. 
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In all mountainous countries, as Wales, the Highlands of Scot- 
land, &c. the black cattle are ſmall, but hardy, and when fattened 
make excellent beef, In Lapland, they are moſtly white, and 


may of them want horns. 


e Britiſh breed of cattle, Mr. Pennant obſerves, has been 
in general ſo much improved by foreign mixture, that it is diffi- 
cult to point out the original kind of theſe iſlands, Thoſe which 
may be ſuppoſed to have been originally Britiſh are far inferior 
in ſize to tnoſe on the northern part of the European continent: 
the cattle of the Highlands of Scotland are exceedingly ſmall ; 
and many of them, males as well females, are hornleſs: the 
Welſh runts are much larger: the black cattle of Cornwall are 
of the ſame ſize with the laſt. The large ſpecies that is now 
cultivated through moſt parts of Great Britain, are either entircly 
of foreign extraction, or our own improved by a croſs with the 
22 The Lincolnſhire kind derive their ſize from the 
Holitein breed; and the large hornleſs cattle that are bred in 
ſome parts of of England, come ay wy from Poland. 

About 250 years ago, there was found in Scotland a wild race 
of cattle, which were of a pure white colour, and had, if we 
may believe Boethius, manes like lions. Mr. Pennant ſays, he 
cannot but give credit to the relation; having ſeen in the woods 
of Drumlanrig in North Britain, and in the park belonging to 
Chillingham Caſtle in Northumberland, herds of cattle probably 
derived from the ſavage breed. They had loſt their manes, but 
retained their colour and fierceneſs, and were of & middle ſize. 
Theſe cattle were wild as any deer; on being approached, they 
would inſtantly take to flight, and gallop away at full ſpeed; 
never mix with the tame ſpecies; nor come near the houſe, lin- 
leſs conſtrained to it by hunger in very ſevere weather. When 
it is neceſſary to kill any, they are always ſhot ; if the keeper 
only wounds the beaſt, he muſt take care to keep behind ſome 
tree, or his life would be in danger from the furious attacks of 


the animal, which will never deſiſt till a period it put to its life. 


Frequent mention is made of our ſavage cattle by hiſtorians. 
One — that Robert Bruce was 7 chaling theſe animals) pre- 
ſerved from the rage of a wild bull by the intrepidity of one of 
his courtiers, from which he and his lineage acquired the name of 
Turn-bull, Fitz-Stephen names theſe animals (uri ſylveftres ) 


among thoſe that harboured in the great foreſt that in his time lay 


adjacent to London. Another enumerates, among the proviſions 
at the great feaſt of Nevil archbiſhop of York, ſix wild bulls; and 
Sibbald aſſures us, that in his days a wild and white ſpecies was 
found in the mountains of Scotland, but agreeing in form with 
the common ſort. Theſe were probably the ſame with the b:ſon- 
tes jubati of Pliny found then in Germany, and might have been 
common to the continent and our iſland ; the loſs of their ſavage 
vigour by confinement might occaſion ſome change in the 
external appearance, as is frequent with wild animals deprived 
of liberty; and to that we may aſcrible their loſs of mane. The 
urus of the Hercynian foreſt deſcribed by Cæſar (lib. vi.) was of 
this kind; the ſame which is called by the modern Germans, 
aurechs, i. e. bos ſylueſtrit. For repreſentation of this animal, ſee 
Plate X, Genus 32, Species 4- 

The ox is the only horned animal in theſe iſlands that will ap- 
ply his ſtrength to the ſervice of mankind. It is now generally 
allowed, that in the draught, oxen are in many caſes more pro- 
fitable than horſes; their food, harneſs and ſhoes, being cheaper ; 
and ſhould they be lamed or grow old, an old working beaſt will 
be nearly as good meat, and fatten as well, as a young one. 

There is ſcarce any part of this animal without its uſe. The 
blood, fat, marrow, hide, hair, horns, hoofs, milk, cream, but- 
ter, cheeſe, whey, urine, liver, gall, ſpleen, bones, and dung, 
have each their particular uſe in manufactures, commerce, and 
medicine. 

The ſkin has been of great uſe in all ages. The ancient Bri- 
tons, before they knew a better nents, gre their boats with 
oſiers, and covered them with the hides of bulls, which ſerved 
them for ſhort coaſting voyages. 


Primum cana ſalix madefacto vimine parvom 
Texitur in puppim, cæſoque indata juvenco, 
Vectoris patient, tumidum ſuper emicat amnem : 
Sic Venetus ſtagnante Pado, fuſoque Britannus 

Navegat oceans. 


The bending willow into barks — —.— z 

Then line the work with ſpoils of ſlaughter'd kine, 

Such are the floats Venetian fiſhers know, 

When in dull marſhes ſtands the ſettling Po: 

On ſuch to neighb'ring Gaul, allur'd by gain, 

The bolder Britons croſs the ſwelling main, * i 
OW. 


Veſſels of this kind are ſtill in uſe on the Iriſh lakes; and on the 
Dee and Severn: In Ireland they are called curach; in Engliſh, 
coracles; from the Britiſh ewrwg!l, a word ſignifying a boat of 
that ſtructure. At preſent the hide, when tanned and curried, 
ſerves for boots, ſhoes, and numberleſs other conveniencies of 
life. Vellum is made of the thinneſt calve-ſkins, and the ſkins of 
abortions. Of the horns are made combs, boxes, handles for 
knives, and drinking veſſels; and when ſoftened by water, obey- 


Lvucax. lib, iv. 131. 


BOS 


ing the manufaQurer's hands, they form pellucid laminæ for 11, 
ſides of lanthorns, "Theſe laſt conveniences were inventcy 1 
the great king Alfred, who firſt uſed them to preſerve his cand. 
time-meaſurers from the wind; or (as other writers will have jj) 
the tapers that were ſet up before the reliques in the miſerable 
tattered churches of that time, The very ſmalleſt fragmen;, 
and even the duſt and filing, of horn, are found very ſerviceah). 
in manuring cold lands. The matter lying within, on which 
the horn is formed, is called the fough; and, when dry is uſed in 
making walls or fences, in which, covered from wet, it will |: 
a long time, It is alſo molt admirable in mending roads, where 
the ſoil is ſoft and ſpewy; for, diſſolving, it becomes a glutinous 
ſubſtance, that binds amazingly with gravel. As a manure, they 
allow between two and three quarter-ſacks to an acre. Horn 
ſaw-duſt with mould is an excellent compoſt for flowers. It i; 
alſo of uſe in hardening, and giving what is called a proper tem. 
per, to metals. | 

The teguments, cartilages, and griſtles, for the indifferent, 
and, for the finer, all the cuttings, parings, and ſcrapes of hide, 
are boiled in water, till the gelatinous parts of them are tho. 
roughly diſſolved ; and the mel, properly dried, becomes glue. 
See GLUE. 

The bones are uſed by mechanics where ivory is too expe. 
ſive ; by which the common people are ſerved with many net 
conveniences at an eaſy rate. From the tibia and carpus boy, 
is procured an oil much uſed by coach makers and others in 
drefling and cleaning harneſs, and all trappings belonging to x 
coach; and the bones calcined afford a fit matter for teſts, for the 
uſe of the refiner in the ſmelting trade, The blood is uſed as an 
excellent manure for fruit trees, and is the baſis of that fine cy. 
lour the Pruſſian blue. The ſinews are prepared fo as to become 
a kind of thread or ſmall cord, uſed in ſewing ſaddles, in mak- 
ing racquets, and other things of a like nature. The hair bath 
alſo its value, and is employed in many different ways. The 
long hair of the tail is frequently mixed with horſe-hair ſpun into 
ropes, and ſometimes wove. The ſhort hair ſerves to ſtuff (ad- 
dles, ſeats of ſeveral kinds, mattreſſes, and chairs. The refuſe is 
a good manure, and operates more ſpeedily than the horns. The 
fat, tallow, and ſuet, furniſh us with light; and are alſo uſed to 
. the ſalt that is drawn from briny ſprings. The gal, 
iver, ſpleen, and urine, had alſo their place in the materia me- 
dica, though they have now reſigned it to more efficacious and 


agreeable medicines. The uſes of butter, cheeſe, cream, and 


milk, in domeſtic coxconomy, and the excellence of the latter in 
furniſhing a palatable nutriment for moſt people whoſe organs of 
igeſtion are weakened, are too obvious to be inſiſted on. 

he Biſon has ſhort black rounded horns, with a great inter- 
val between their baſes. On the ſhoulders is a vaſt hunch, con- 
liſting of a fleſhy ſubſtance, much elevated. The fore-parts of 
the body are thick and ſtrong; the hind-part, ſlender and weak. 
The hunch and head are covered with a very long undulated 
fleece, divided into locks, of a dull ruſt-colour : this is at times 
ſo long, as to make the fore-part of the animal of a ſhapeleſs ap- 
pearance, and to obſcure its — of ſeeing. During winter, the 
whole body is clothed in the ſame manner. In ſummer the hind 
part of the body is naked, wrinkled, and duſky. The tail is about 
a foot long ; at the end is a tuft of black hairs, the reſt naked. 
It inhabits Mexico and the interior parts of North Americs. It 
is found in great herds in the Savannahs; and is fond of marſhy 
places, where it lodges amidit the high reeds. In Louiſiana they 
are ſeen feeding in herds innumerable, promiſcuouſly with mul- 
titudes of ſtags and deer, during morning and evening ; retiring 
in the ſultry heats into the ſhade of tall reeds, which border the 
rivers of America. They are exceedingly ſhy ; and very fear- 
ful of men, unleſs they are wounded, when they purſue their 
enemy and become very dangerous. For repreſentation, ſee 
Plate X, Genus 32, Species 3. 

The chaſe of theſe animals is a favourite diverſion of the In- 
dians ; and is effected in two ways. Firſt, by ſhooting : when 
the markſman muſt take great care to go againſt the wind; for 
their ſmell is ſo exquiſite, that the moment they get ſcent of him 
they inſtantly retire with the utmoſt precipitation. He aims a! 
their ſhoulders, that they may drop at once, and not be irritated 
by an ineffectual wound. Provided the wind does not favour the 
beaſts, they may be approached very near, being blinded by the 
hair which nearly covers their eyes. The other method is per. 
formed by a great number of men, who divide and form a valt 
ſquare ; each band ſets fire to the dry graſs of the ſavannah 
where the herds are feeding ; theſe 9 have a great dread of 
fire, which they ſee approach on all ſides, they retire from it io 
the centre of the ſquare ; when the bands cloſe and kill them 
preſſed together in heaps) without the leaſt hazard. It is pre- 
tended, that on every expedition of this nature they kill 1500 0 


' 2000 beeves. The hunting-grounds are preſcribed with gre®! 


form, leſt the different bands ſhould meet and interfere in the di- 
verſion. Penalties are enacted on ſuch who infringe the regu- 
lations, as well as on thoſe Who quit their poſts and ſuffer the 
beaſts to eſcape from the hollow ſquares ; the puniſhments * 
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the ſtripping the delinquenty, the taking away their arms (which | H 


ie the greatelt diſgrace a ſavage can undergo), or laſtly the demo- 
lition of their cabins, 
The uſes of theſe animals are various, Powder-flaſks are made 
of thelr horns. The ſkins are yery valuable; in old times the 
Indians made of them the belt targots, When dreſſed, they form 
an excellent buff; the Indlans dreſs them with the hair on, and 
clothe themſelves with them; the Europeans of Louiſiana uſe 
ther for blankets, and find them light, warm, and ſoft, The 
fleſh is a conſiderable Article of food, and the bunch on the back 
is elleemed a very great delicacy. The bulls become exceſlively 
fat, and yield great quantities of tallow, 150 pounds weight hav- 
ing been got — a ſingle beaſt, which forms a conſiderable mat- 
ter of commerce. I heſe over-fed animals uſually become the 
rey of wolves ; for, by reaſon of their great unwieldineſs, they 
cannot keep up with the herd. The Indians, by a very bad 
policy, prefer the fleth of the cows; which in time will 
the ſpecies : they complain of the rankneſs of that of the bulls ; 
but Du Pratz thinks the laſt much more tender, and that the 
rankneſs might be prevented by cutting off the teſticles as ſoon 
as the beaſt is killed. The hair or wool is ſpun into cloth, 
gloves, ſtockings, and garters, which are very ſtrong, and look as 
well as thoſe made of the beſt ſheeps wool ; Governor Pownall 
aſſures us, that the moſt luxurious fabric might be made of it. 
The fleece of one of theſe animals has been found to weigh eight 
nds. 
— have been made to tame and domeſticate the wild, 
by catching the calves and bringing them up with the common 
kind, in hopes of improving the breed; but It has not yet been 
found to anſwer : notwithſtanding they had the appearance for a 
time of having loſt their ſavage nature, yet they always grew 
impatient of reſtraint, and by reaſon of their great ſtrength would 
break down the ſtrongeſt incloſure, and entice the tame cattle into 
the corn-fields. They have been known to engender together, 
and to breed. : 
4. The muſt-ox of Hudſon's Bay, a variety of this ſpecies, 
wants the hump between the ſhoulders. It is about the ſize of 
a Scotch bullock ; has a thick body, and ſhort legs. The horns 
are large, and very remarkable: they are united at the origin in 
the ſcull; but immediately after, they fall down on each fide of 
the crown of the head, then taper away ſmall, the points turning 
up. The hair is black, and grows to a great Ys 7 underneath 
which is a fine wool ſuperior to Vigonia wool. The male 
only has the curious ſcalp; the female is covered with hair. 
Theſe animals frequent the country about 100 miles inwards to 
the north-weſt of Churchill River in Hudſon's Bay, where they 
are very numerous. They live in herds of 30, 40, and upwards 
to the number of 80 or 100. The bulls are very few in propor- 
tion to the cows; for, according to Mr. Graham's information, 
it is rare to ſee more than two or three full- grown bulls with the 
largeſt herd; and from the number of males which at times are 
found dead, the Indians are of opinion that they kill each other 
in contending for the females at the rutting ſeaſon. They are 
then ſo jealous of their miſtreſſes, that they run at cither man or 
beaſt who offers to approach them, and have been ſeen to run and 
bellow even at ravens and other large birds which chanced to fly 
or light near them. They go to rut in Auguſt. The females 
bring forth their young about the latter end of May or beginning 
of June, and are never known to have more than one at a time. 
They delight moſt in the ſtonieſt and mountainous parts of the 
barren grounds, and are ſcldom found at any great diſtance 
through the woods. Though a beaſt of conſiderable magnitude, 
and apparently unwieldy form, yet it climbs the rocks with great 
eale and agility ; and is nearly as ſure-footed as a goat, and like 
that animal will feed on any thing: for though they ſeem fondeſt 
: 1 yet in winter they eat moſs and other herbage they can 
The 


alſo the tops of the willows and the bruſh of the pine-tree. 

fleſh of this animal no way reſembles that of the weſtern 
buffalo; but is more like that of the mooſe or elk, the fat being 
of a clear white lightly — with a light azure. The calves 
and young heifers are exceeding good eating; but the fleſh of the 
bulls both ſmells and taſtes tame of mulk, as to render it very 
able. It ſeems to have been from want of better infor- 
mation, that Mr. aſſerts the heart to be the moſt impreg- 
nated: had he ſaid the he would have been much nearer 
the truth, The urine muſt contain this ſcent in a very great 
degree: for the penis is always lubricated with a brown gummy 
ſubſtance, ſo highly ſcented with muſk, that after having been 
kept for ſeveral years it does not ſeem to have loſt any of its qua- 
lity. The dung of this animal (though ſo large) is all in little 
wund knobs; and ſo exactly like that of the varying hare both 
© [ze and colour, that it would be very eaſy to miſtake the one 
or the other, were it not for the quantity. The Indians kill 
— numbers of them. From 2000 to 4000 weight of the fleſh 
ren is brought to Prince of Wales's Fort annually, and is 
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ope, but does not extend to the north of — — They 
are ſald to be greatly ſuperior in ſize to the largeſt Engliſh ox! 
hang thelr heads down, and have a moſt ferocious and malevolent 
appearance, Thy are in fact excelively fierce and dangerous 
to travellers; will lie quictly in walt in the woods, and ruth ſud- 
denly on paſſengers, and trample them, their horſes, and oxen of 
draught, under their feet: ſo that they are to be ſhunned as the 
molt cruel beats of this country, They will even return to the 
attack, and delight to lick the flaughtered bodies. They are alſo 
found in the interior parts of Guinea; but are ſo fierce and dan- 
— that the negroes who are in chaſe of other animals are 
earful of ſhooting at them, live in great herds, eſpecially 
in Krake-Kamma, and other delarts of the Cape; and retire 
during the day into the thick foreſts. They are reckoned good 
— the Dutch of the Cape. They are called Aurochs, but 
differ totally from the European. The warmth of the climate 
has prevented the vaſt length and abundance of hair which diſ- 
 tinguiſhes the former, and the luxuriance of in this 
country has given it the vaſt ſuperiority of ſize. 

Of this animal we have the following account by Dr. - 
man, who was the firſt who gave a diſtinct delineation de- 
ſcription of it. "The hairs of the buffalo are of a dark brown 
colour, about an inch long; harſh; and on ſuch males as are 
advanced in years, very thin, eſpecially on the middle of the ſides 
of the belly: hence they appear at ſome diſtance as if they were 
girt with a belt; and what contributes not a little to this appear- 
ance is, that the buffaloes in general are very fond of rolling in 
the mire. The hairs on the knees are in. moſt buffaloes ſome- 
what longer than thoſe on the reft of the body, and lie as it were 
in whirls. The eyes are ſomewhat ſunk within their prominent 
orbits. This, together with the near ſituation of them to the 
baſes of the horns, which hang ſomewhat over its pendant dang- 
ling ears, and its uſual method of holding its head inclined to 
one ſide, gives the buffalo a fierce and treacherous aſpect. The 
diſpoſition likewiſe of the animal ſeems to correſpond with its 
countenance. He may in ſome ſort be called treacherous, as he 
is wont to hide hinfelf among the trees, and ſtand there ſkulking 
till ſomebody happens to come — near him, when he ruſhes 
out at once into the road, and attacks them. This animal like- 
wiſe deſerves the appellation of fierce and cruel; as it has been 
remarked, that, not content with throwing down and killing the 
perſon whom he attacks, he ſtands over him afterwards, in order 
to trample upon him with his hoofs and heels, at the ſame time 
cruſhing him with his knees, and with his horns and teeth tear- 
ing to pieces and mangling the whole body, and ſtripping off the 
ſkin by licking it with his tongue. This, however, he does not 
do all at once, but at intervals, going away between whiles to 
ſome diſtance off. Notwithſtanding all this, the buffalo will 
bear to be hunted ; though ſometimes he will turn and hunt his 
purſuer, whoſe only dependence in that caſe is upon the ſwiftneſs 
of his ſteed. The ſureſt way to eſcape from hum is to ride up 
ſome hill, as the great bulk of the 0's body, like that of the 
elephant, is a weight ſufficient to prevent him from being able 
to vie with the ſlender and fine limbed horſe in ſwiftneſs; 
though, on the other hand, the buffalo, in going down-hill, 
on much faſter than the horſe; a fact to which I have more 
once beer. an eye-witneſs. 

« The fleſh of the buffalo is coarſe and not very fat, but full 
of juice, and of a high and not diſagreeable flavour. The hide 
is thick and tough, and is in great requeſt with the farmers for 
thongs and harneſſes. Of it we made the only halters that can 
be depended upon for ſecuring our horſes and oxen; ſo that theſe 
beaſts cannot get looſe by ſnapping them aſunder, which they 
are otherwiſe apt to do when the lions and wolves make their 
a nce in neighbourhood. Every ſuch halter ſhould be 
a read + half in — t three yards long, and 
are ſold a good way up the coun a quarter of a rixdollar 
a-piece. 
lee The hide of the buffalo we had now ſhot, after it had been 
dreſſed in ſome ſort by my Hottentots, by being ſtretched out 
and ſalted a little, a —— half dried, ſerved to make a 
pair of new four-plaited traces for my waggon. We obſerved, 
that the ball had hit the lower part of the neck, and entered the 
lungs ; where, though it did not ſeem to have ſtruck againſt any 
bone, and t it was alloyed with the uſual quantity of tin, 
it was yet found to be much flattened. In other buffaloes - 
— — againſt the bone 
al with tin, nto i in 
—— parts, or at leaſt very much flattened. It is not, 
therefore, worth while to ſet about ſhooting the buffalo with balls 
made of lead only, for — — — 
thoſe where they are likely to prove mortal. des being 
of the degree of hardneſs requiſite, a ball ſhould be of 2 
tolerable ſize, in order to kill ſo large an animal as the buffalo. 
The leaſt that ought to be uſed for this purpoſe ſhould weigh two 


ounces and a quarter. 1 
and zeal, both in 


out as proviſions to the Europeans. | | 
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Aimulation which is otherwiſe frequently neceſſary to ſet their 
fluggiſh and heavy ſouls in motion, would on this occaſion have 


been quite ſuperfluous. They drove the waggon then up to the 


place where the beaſt lay, and loaded it with the beſt and fat- 
teſt part of the flew. raw hide, which was of conſidera- 
ble weight and extent, was tied under the waggon till it would 
be wanted, and the two remaining legs or marrow-bones were 
faſtened to each fide of the body of the waggon. Notwithſtand- 
ing this, our Boſhies-men had each of them loaded themſelves 
with a quantity of ſlips of fleſh made up into bundles. Thus 
covered up to the eyes and ears in meat, we made a ſingular ap- 
pearance, which might have — traveller who had happen- 
ed to paſs that way the idea of a ing fleſh-market. As we 

roceeded on our journey, a ſwarm of other carnivorous animals 
in a conſiderable nnmber, viz. eagles, falcons, and common 
hawks, were ſeen ſoon afterwards to occupy our places about 
the buffalo's remains; though we ſaw none of them either in the 
trees or flying about in the air till we had got to the diſtance of 


| a few gun-ſhots from the ſpot.” 


Another hunt of this formidable animal he afterwards de- 
ſcribes as follows: There was now again a great ſcarcity of 
meat in the waggon; for which reaſon my Hottentots began to 
grumble, and reminded me that we ought not to waſte ſo much 
of our time in looking after inſets and plants, but give a better 
look out after the game. At the ſame time they pointed to a 
neighbouring dale over-run with wood at the upper edge of 
which, at the diſtance of about a mile and a quarter from the ſpot 
where we then were, they had ſeen ſeveral buffaloes. Accord- 
ingly we went thither; but though our fatigue was leſſened by 
our Hottentots carrying our guns for us up a hill, yet we were 
quite out of breath and overcome by the heat of the ſun before 
we got up to it. Yet, what even now appears to me a matter 
of wonder is, that as ſoon as we had got a glimpſe of the game, 
all this languor left us in an inſtant, In fact, we each of us 
ſtrove to fire before the other, ſo that we ſeemed entirely to have 
loſt ſight of all prudence and caution. When we advanced to 
within twenty or thirty paces of the beaſt, and conſequently 
were perhaps likewiſe in ſome degree actuated by our fears, we 
diſcharged our pieces pretty nearly at the ſame time; while the 
buffalo, which was upon rather lower ground than we were, be- 
hind a thin ſcrambling buſh, ſeemed to turn his head round in 
order to make towards us. In the mean while, however, the 
moment we had diſcharged our guns, we had the pleaſure to ſee 
him fall, and directly atterwards run down into the thickeſt part 
of the wood. This induced us to hope that our ſhot had proved 
mortal; for which reaſon, we had the imprudence to follow him 
down into the cloſe thickets, where luckily for us we could get 
no farther. We had, however, as we found afterwards, only 
hit the hindmoſt part of the chine, where the balls, which lay 
at the diſtance of three inches from each other, had been ſhiver- 
ed to pieces againſt the bones. In the mean while our temerity, 
which chiefly proceeded from hurry and ignorance, was conſi- 
dered by the Hottentots as a proof of ſpirit and intrepidity hard- 
ly to be equalled; on which account, from that inſtant they ever 
after appeared to entertain an infinitely higher opinion of our 
courage than they had ever done before. Several of our Hot- 
tentots now came to us, and threw a great number of ſtones 
down into the dale, though without ſucceſs, in order to find 
out by the. bellowings of the beaſt whither he had retired: 
afterwards, however, he ſeemed to have plucked up his cou- 
rage; for he came — at laſt out of the dale, of his own 
accord, to the ſkirts of the wood, and placed himſelf ſo as to 
have a full view of us on the ſpot where we were reſting our- 
ſelves ſomewhat higher up: his intention was, in all probability, 
and in the opinion of our old ſportſmen, to revenge himſelf on 
us, if we had not happened to ſee him in time, and fired at him 
directly. What, per aps, in ſome meaſure put a ſtop to his 
boldneſs was, that we ſtood on higher ground than he did: for 
ſeveral veteran ſportſmen have aſſured me of it as a fact, that 
they know from experience, that the buffaloes do not willingly 
venture to aſcend any hill or eminence in order to attack any 
one. The third-ſhot, which afterwards was obſerved to have 
entered at the belly, was fatal. This occaſioned the buffalo to 
take himſelf down again into the vale, dying the ground and 
buſhes all the way he went with his blood. Though till hot 
upon the chaſe, yet we advanced with the greateſt caution, ac- 
compained by two of our Hottentots, through the thin and more 

tous patt of the wood, where the buffalo had taken refuge. 

e was advancing again in order to attack ſome of us, when 
Mr. Immelman, from the place where he was poſted, ſhot him 
in the _ Notwithſtanding this, he had till ſtrength enough 
left to make a citcuit of a hundred and fifty paces, before we 
heard him fall in a moſt ndous manner ; and this death-ſong 
of his inſpired every one of us with joy, on account of the vic- 
tory we had gained: and fo thoroughly ſteeled is frequently the 
human heart againſt the ſufferings of the brute creation, that we 
haſtened forwards, in order to enjoy the pleaſure of ſeeing the 
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buffalo ſtruggle with the pangs of death. I happened to 
foremoſt — them; but think it impoſſible - — = 
companled by a ſavage fierceneſs, to be painted in ſtronger co- 
jours than they were in the countenance of this buffalo. I ws 
within ten ſteps of him when he perceived me, and bellowi 
raiſed himſelf ſuridenly again on his legs. I had reaſon t, bs 
lieve ſince, that I was at that time very much Frightened; tor 
before I could well take my aim, I fired off my gun, and the 
ſhot miſſed the whole of his huge body, and only hit him in the 
hind legs, as we afterwards diſcovered by the ſize of the ball, 
Immediately upon this I flew away like lightning, in order tg 
look out for ſome tree to climb up into. Notwithſtanding the 
tedious prolixity it might occaſion me to be guilty of, ] thovght 
the beſt and readieſt method of giving my reader an idea of the 
nature of this animal, and of the method of hunting it, as well 
as of other contingent circumſtances, would be to — 2 an in- 
ſtance or two of what occurred during the chace. My Hotten- 
tots cut up the buffalo with their uſual alacrity and ardour; but 
as they had a great way to carry the fleſh to the waggon, they 
took it thither in a rather unuſual way. This was as follows: 
they cut out large flips of fleſh, whole and entire, with holes in 
the middle, wide enough for them to put their heads and arms 
through, and loaded themſelves with it in this manner before 
behind, and on every ſide of them; the meat all the while dang. 
ling about their bodies in a manner ludicrous enough, thou 
not much adapted to create an appetite in the ſpectator. In this 
way, their hands being entirely diſengaged, excepting that each 
man carried a ſlick, they clambered up the brow of the hill that 
overhung the vale, and thus walked on towards the waggcn 
whither one might trace them all the way by the blood.” 

The Grunniens, or hog-cow, has cylindrical horns bent back. 
wards. The body is ſo hairy, that the hair hangs down upon its 
knees like a goat. 'The colour of the body is black, but the 
front is white. It has briſtles on its back, tail, and hind-legs, 
2 it grunts like an hog. It is an inhabitant of the north of 

ia. 

A variety of this ſpecies is the Indian ox, with a vaſt hump on 
the ſhoulders. They differ much in ſize and in the form of their 
horns. Soine are very large, and of a reddiſh colour; with 
horns ſhort, and bending cloſe to the neck; others very ſmall, 
with horns almoſt upright, bending a little forward. In Surat 
is a minute kind not biggar than a great dog, which have a very 
fierce look, and are uſed todraw children in ſmall carts. In Ce- 
lebes is a ſmall ſpecies not bigger than a middle-fized ſheep, 
called Anza, very fierce and wild, of a dark aſh-colour, inhabit- 
ing the rocks. Mr Loten, when in. India, put ſome of them 
into a paddock, and in one night's time they killed 14 or 15 of his 
deer by ripping up their bellies, 7 

The Bubalus, or common buffalo, has large black horns bent 
backward and inward, and plain before. The hair on the back 
is very hard, but thinly ſcattered over the body. It is a native of 
Aſia; but they are tamed in Italy, and uſed for the ſame purpoſes 
as black cattle in other countries. They draw carriages, and 
are guided by a rope tied to a ſtring thruſt through their noſes, 
This buffalo is larger than an ox, has a thicker body, and a very 
hard hide. His pace is flow; but he will carry a great burden. 
They feed in herds like cows; and yield plenty of milk, of which 
very good butter and cheeſe is made. Their fleſh is pretty good, 
but not to be compared to beef. The wild buffalo is a very tierce 
and dangerous animal ; he often attacks travellers, and tears them 
in pieces. However, they are not ſo much to be feared in 
woods as in the plains, becauſe their horns, which are ſometimes 
ten fect long, are apt to be entangled in the branches of trees, 
which gives thoſe who are ſurpriſed by them time to eſcape. 
They are excellent ſwimmers, and will croſs the largeſt rivers 
without any difficulty. They run wild in great troops on the 
coaſt of Malabar; for which reaſon ſtrangers are allowed to hunt 
and kill them at pleaſure, For repreſentation, See plate X. 
Genus 32. Speices 5. 

The Indirus, or little Indian buffalo, has horns ſhorter than its 
ears, a bunch on its back, and no mane. It is about the ſize 
of a calf ſix months old, and uſed in the Eaſt Indies for drawing 
coaches. 

BOSPHORUS, or Bosroxus, in Geography, a long and 
narrow ſea running in between two lands, or ſeparating two con- 
tinents, and by which two ſeas, or a gulf and a ſea, are made 
to communicate with each other. In which ſenſe 4% 
amounts to the ſame with what we otherwiſe call an arm of the 
ſea, channel, or ſtrait; the Italians, faro; the Latins, fretum, and 
the French, pas, manche. 13 

The name b»/pherus is chiefly confined to two ſtreights, in the 
Mediterranean ſea, viz the Beſphorus of Thrace, commonly cal- 
led the Streights of Canflantinople, or Channel of the Black Sea; 
and the Cimmerian or Scythian Boſphorus, ſa called, it ſeems, from 
it reſemblance to the. Thracjan: now more commonly the 
treights of Kapha, or Kiderleri, from two cities ſtanding on 
t. . ＋ , . 3, M 
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INTRODUCTION, 


pl. nes, and of the uſes to which they may be applied, either in medicine, 
nem try, or in the different arts. But as the medical virtues of plants fall 
© erly under the province of the phyſician, their chymical properties be- 
ET he chymiſt, Sc. ; hence the ſcience of botany is commonly reſtricted 

Fore knowledge of the different plants themſelves, and of the diſtinguiſh- 
* wot ks whereby each individual ſpecies may be known from every other 
— * knowledge is indiſpenſably neceſſary neceſſary tor thoſe who propoſe to 
This plants to any uſetul purpoſe: For example, thou h we ſhould ſuppoſe a 

| oj in ever ſo well acquainted with the virtues o opium, and a chymiſt 
= fo well acquainted with the method of preparing it, yer if hoth of them 
— entirely ignorant of botany, ſo as to be unable to diſtinguiſh the parti- 
— ſpeci «Sp poppy which produces opium from others of the ſame genus, 
evident their midicinal and chymical {kill could be of no uſe. 
" — may be coaſidered as an unmenſe living power which animates the 
verſe, in ſubordination to the ſupreme Being, at whoſe command it began 
we dill continues to act. Her productions are very different from human 
= whole grenteſt lahours can only be reckoned as dead works: on the con- 
— ſhe is an active and never ceaſing operator, who knows how to employ 
material, and though always labvuring on the ſame invariable plan, her 
—— :nſtead of beiag leſſened, is xrfeAly inexhauſtible. Time, ſpace, and 
pores ire her menns3 the univerſe her obje®; motion and life her ed, 

The earth, elevated above the level of the ocean, is defended againſt its 
tions. Its furface enamelled with flowers, and adorned with verdure, 
ch is always renewing, is given to man for his habitation, where he is 
dire2:4 to embelliſh, cultivate and extend the produtts of vegetation. a 

ve theſe melancholy deſerts Where man never reſided, over- run with 
thorns, and trees, which are deformed, broken and corrupted; the 
reds tm onght to renew and embelliſh the ſcene, are choaked and buried in 
the midtt of rubbiſh and ſterility. Nature, who in other ſituations aſſumes 
the ſplendor of youth, has here the appearance of old age and decrepitude. 
The earth, ſureharged with the ſpoils of its productions, inſtead of a beauti- 
fal verdure, preſents nothing but a diſordered maſs of groſs herbage. Trees 
encumbered with groveling uſeleſs plants, incapable of beauty or perfection. 

Bat how beautiful is cultivated nature! how pompous and brilliant when 
decorated by the hand of man! He him elf is her chief ornament, her nobleſt 

ion: Here what a ſource of unknown treaſures ? Flowers, fruits, and 
ins, matured to perfection, and multiplied to infinity; the earth every 
where acceſſible, and rendered active and tertile ; the vallies and plains con- 
verted into verdant meadows, rich paſtures, and cultivated fields: the hills 
load-d with vines and fruits, and their ſummits crowned with uſeful trees. 

The Science of Botany certainly holds its moſt dignified ſtation, when ſub- 
fervient to medicine, but its utility does not terminate in this alone, though 
it has too long been conſidered as having no other connexion, This, notwith- 
ſanding, is but à partial, nay, an injurious idea of it ;' for nothing has more 
retarded its uſefulneſs than this contraſted notion. Tt has a relation, in a 
variety of ways, to many other Arts and Sciences, among which may be men- 

oned, the arts of painting and dying; but of all others Agriculture cer- 
tainly claims the ſtricteſt relation, ſome of its moſt important branches being 
' greatly dependant on it, and others, from an happy application of it, being 
perhaps capable of ſurther emolument. : 

But howlvever great the real dignity and importance of this art, yet it muſt 
be allowed, that it has not been cultivated ſufficiently on ſclentific 3 
nor advanced in equal proportion with other branches of 9 t is 
not many years fince Dr. Home obſerved, that Virgil and Columella, old as 
they are, remained almoſt the only writers worth couſulting upon this intereſt. 

ing ſuhject. 

1 of Gerard, Parkinſon, Evelyn, Ray, Grew, Dr. ——_ 
Hiles, Philip Miller, Mr. Hudſon, Mr. J. Miller, Dr. Milne, P eſſor 
Martin, Mr. Curtis, and various others, have done honour to themſelves and 
their country ; and from that lau lable ſpirit now diffuſing among us, through- 
out theſe kingdoms, for the improvement of Arts and Sciences, under the pro- 
tetion of our public inſtitutions, we may expect to ſee every branch of Botany 
Rudied as it deſerves, and attended with that ſucceſs which commonly reſults 
from the right application of knowledge to the purpoſes of human life. 

On the Continent, the Swedes are making large and daily progreſs in the 
improvement of this branch of ceconomics. | 

In France, M. Duhamel has rendered himſelf conſpicuous by his writings 
and practice i and in various parts of Europe, Societies have been formed 
with a profeſſed view to this end. 

The firſt race of ſhepherds had daily inſtances among their flocks of the 
ſeleRion and refuſal of particular herbs, and ſubſequent obſervations muſt 
have multiplied and confirmed them, But they were ſtill only known in the 
general, and no experiments had been inſtituted to aſcertain the preciſe ſpecies 

us eaten or rejected. : ; 

The utility of aſcertaining what plants are thus reſected muſt be evident, as 
it would neceſſarily lay the foundation of farther improvement in the economy 
of all forts of — The intelligent huſbandman would by this means have 
it in his power to extirpate from the paſtures various uſeleſs plants, and give 
room for the ſalubrious ones. F 

From theſe obſervations it will be ſeen, that phyſicians are not the only 
perſons who may ſtudy botany to advantage; many others would fiud not 
only a fund of ure from this ſtudy, but uumberleſs other advantages re- 
ſulting from the knowledge of the plants of their own — 8 

In the inſtance before us, ſcience has opened the way, and ſurely it is not 
too much to ſay, that it evidently points to greater improvements in one of 
the molt important branches of agriculture, as it relates to the cxconomy of 
cattle, More than this ought not ts be expected from its aid. It is to the 
intelligent grazier, and the gentleman well verſed in the knowledge gf the in- 
digenous plants, fraught with careful obſervation, and practiced in the ceco- 
nomy of cattle, that the reſt muſt be owing. 

m_— but the want of this knowledge, in ſuch gentlemen as reſide in the 
country chiefly, can deprive us of the benefit which might otherwiſe acerue 
from reducing it into practice. To this end, it is ind 1 of the 
Botaniſt to make plants of his own country the principal object of his atten- 
tion. This has been eminently the caſe with Linnzus, and his will 
continue to reap the fruit of his Iabours. 

lt is needleſs to urge the neceſſity of method, in the Rudy of nature, as it 
is the very foul of ſcience, and amidſt ſuch a multitude of objects which the 
regetable kingdom affords, all attempts towards the acquiſition of knowledge 
without it, muſt end in uncertainty and confuſion. | 

We have ſufficient proof of this in the — — plants, before the in- 
vention of Syſtems, and tee and deplore the want of them, in the loſs of many 
raluable articles, not only in the materia medica, but in the materia 12 
n tinctoria of the ancients : articles, the virtues and properties which 
ippear to have been well aſcertained, are now loſt to us for.want of a more 
Kientific arrangement in the ſubjes, and accuracy in their deſcription. 
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BOTANIC HISTORY, 


different methods of arranging plants, not onl 
before, but fince the invention of ſyſtematic botany, 2 alphabetic buy 
been much followed, ially in local catalogues, Some have diſpoſed 
plants according to the time of flowering z Pauli, in his Quadripartitum Bo- 
tanicum, publiſhed in 1639, Beſler, in the Hortus Eyſtettenſis 1640, and 
* — the Catalogus Gifſenſs 1719. 
t ve arranged them according to the different places of their growth 

as 2 — of Hiſtoria ö — in 1587. , , 

Another way was purſued, by obſcrving that numbers of vegetables agreed 
with each other in their —— external habit and appearance, or had à cer - 
tain harmony and proportion in the form and diſpoſition of their roots, leaves, 

or fruits, in their particular mode of growing, flowering, or foliation; 
ſo that they naturally fell, as it were into claſſes, agreeably to ſuch diſtinctions. 
Hence their diviſions of trees iſerz, pruniferz, bacciferx, nucifers, glan- 
diteræ, &c. of herbs, into bulboli, ſiliquoſæ, umbelliferæ, verticillatæ, papi- 
lionacez, &c. 

Theſe were ſo many claſſes or orders, which nature had ſo characterised, 
that they could not eicape their notice ; and could all the ſubjects of the vege - 
table kingdom be rly reduced to ſuch combinations, and the whole chain 
properly connected, we ſhould ſee what is meant hy the NATURAL METHOD 
that ulimatum et defideratum of Botany, of whic 
* Nec ſperare fas eft quod noftra tas ſyſtema quoddam naturale widere queat, 
e dix ſeri nepotes.”” Nevertheleſs, the beſt writers cf the ſixth century, 
ſuch were John and Caſpar Bauhine, endeavoured to preſerve the abovemen- 
tioned arrangement, although it was in a rude manner. In this they were 
followed by our own countrymen, Gerard and Parkinſon ; but as they eſta- 
bliſhed no preciſe definition to their claſſes, ſo in their ſubdiviſions t i 
little or no regard to the minuter parts of diſtinction, taken from the fructi- 
fication z hence nothing like generical notes can be diſcovered in their me- 
thods, ſo that the only reſource in finding many of their plants, was to read 
over their long and tedious deſcriptions, which were trequently inſufficient to 
diſtinguiſh the plant ſought for. 

The great naturaliſt Conrade Geſner, who died 1 56s, in his goth year, ap- 
pears to have been the firſt who thought with auy preciſion, of a method of 
claſſing plants from the flower or fruit, but lived not to bring an regular 
ſyſtem to ion. It was reſerved for Cæſalpinus, phyſician to Pope Cle- 
ment VIIT. to be the firſt author who arranged plants in a trae ſyſtematic 
manner, in his Libri de Plantis, publiſhed in 1583, in which he eſtabliſhes 
the characters principally from the fruit, a knowledge he derived from hints 
originall — from Geſner. | 

It is ſurpriſing that after this time, though ſo many eminent botaniſts flou- 

man 7 none = — — backe the — laid down, until Mori- 
a ay, w ubliſned, nearly at the ſame time, their ſyſtems 

founded alſo upon the ditinQion of fruit. PORE 

Since their time, others have laboured to bring their ſyſtems to perfection 
as Knaut in Germany; Paul Herman and Boerhaave in Holland: and Dille- 
nius, late profeſſor at Oxford, had ſtill farther perfected Mr. Ray's method, 
as is evident from the arrangement he has given to the Britiſh plants in the 
third edition of that author's ſynopſis. 

Several elegant ſyſtems have alio been formed from the flower, as the baſis 
of the claſſical character; in conſidering which, both larity and i la- 
rity, as well as the number of petals, have been made the principal diftinc- 
tion. Rivinius at Leipſic, in 1690, was the firſt who took the flower as the 
foundation of his method, as did Ruppius, in 1718, But no one carried this 
method to ſuch —_ as Tournetort, in 1694, who forms his claſſical 
character from the figure of the flower, and eſtabliſhes his orders or ſubdivi- 
fions on the different ſituation of the fruit, whether above or below the em- 
palement or receptacle. 

The ſyſtem of Tournefort was generally received before that of the illuſtri- 
ous Linnzus was adopted. 

Beſides theſe methods, in which the authors have conſidered one only, 
either flower or fruit, as the baſis of their ſyſtems, ſeveral others have been 
conſtructed of late years, in which vegetables have been „ as far as 
poſſible, according to what have been called the natural claſſes ; the 
tions of which take in a numerous ſet of characters, ariſing from a combina 
tion and agreement in the habit of the plants, as well as their in the 
eſſential parts of fructification. Among theſe that of Van Royen, late pro- 
teſſor at cn, is among the molt elegant attempts towards this ultimatum 
in hotany. This is exhibited in the Prodromus Flore Leydenſis, 1740. He 
is followed by Gmelin in the Flore Sibirica 1747. 

Theſe au , as alſo L. Gerard, in his Flora Gallo Provincialis, Paris 
1761, preſerve the natural rical characters of Linnzus, almoſt entire, 
through their ſyſtems; and the latter writer has, with ſome variations, taken 
the orders of a natural method, conſtructed by B. Iuſſieu, for his claſſes. 

Haller alſo planned and brought to great perfection, a method of this kind, 
as is exhibited in his Enumeratio Stirpium Helvetie 1742, and in the Hortus 
Gottingenſis, 17 53, which he has ſince ſtill more elaborated, in a work of in- 
finite labour and merit, the Hiftoria Stirpium Helvetie, 3 tom. fol. 1768. 

Linnzus very clearly attempted a natural method, but it is evident he 
thought there were too many links in the chain, to render it the readieft guide 
to botanical ſcience z however, he coutinued to improve it to the laſt; though 
he only brought the genera into orders, and did not venture ſo far as to form 
the claſſical part of e Dr. Hope, of - Edinby the 
late learned profeſſor, whoſe zeal and tucceſs in cultivating the principles of 
the Linnaan 8 are well known, has contracted ps the moſt elabo- 


rate attempt of this kind that the botaniſts have ever teen. 

Methods have allo been formed from the different ſpecies and arrangement 
of the calyx or cup of the flower in plants. Profeſſor Magnol, of Montpelier, 
yy oy oC a3 aaa—e thought pro- 

to purſue it. 
3 Bray hath its advantage in ſome reſpe& or other; and it is 
ſurely rather to be regretted, howlſoever the flower may claim the preference, 
that a method founded in the diſtinctions of the fruit, ſhould not allo have as 


it were a ſecondary place in common ule; for as all artificial methods are 
only ſuppoſed to be ſo many ſuccedanea to the natural one, a due attention 
to each might tend to illuſtrate the natural claſſes, to eonne& them, and re- 
duce the anomalies; and fo far pave the way to the completian of that 
11 will yet by many de conſidered as imprafiicable in 
any. 

rr on gn iſtils 28 the baſis of 
an artificial method of arranging * in his e Plantarum fa 

47 That he was led to this by conſderin the great importance of theſe —— 
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BOTAN Y: 


114 Jointed ſtraw or culm (articulatis culmus). 115 A 
twining ſtem (volubilis caulis). 116 Atwo forked ſtem (dichoto- 
mus caulis). 117 A croſs armed ſtem (brachiatus caulis). 

: Supports. 
' x18 a Tendril (cirrhus). 56 Stipuley (pat). 
glands (glandulæ concave). 119 Pedicled glands 3338 
landulæ). 120 4 Bracte, differing from the leaves. 65 
ractea meow). 121 a Simple thorn (ſpina ſimplex). 54 
Triple thorn (ſpina triplex). 122 Simple prickle (aculcus 
ſimplex). 123 Triple prickle (aculeus triplex). 124 Oppo- 
ſite leaves (oppoſita folia). 2 Axil (axilla). 
9915. ; | : 

125 Scaly bulb ot the lily Por 1 1256 Solid 
bulb (bulbus ſolidus). 127 Coated bulb tranſverſely diſſected 
(bulbous tunicatus). 128 Tuberous root of filependula =_ 


c Concave 


roſa radix). 129 Spindle formed root of a carrot (fuſiformis 
radix). 130 Branched root (ramoſa radix), 131 Creeping 
root "+ radix), 


EXPLANATION OF PLATE III. 
ParTs Of FLowERs, FrRUCTIFICATION; 
PepuxCLE, and ForlAriox. 
Parts of Finwers, 3 
132 The ſpathe or calyx of the Nareiſſus ( ſpatha ealyx Nareiſſi). 
133 Spathe ſpadix (ſpatha ſpadix). 134 a A glume calyx 
L Ralyx). 5 Awn (ariſta), 135 4 Univerſal umbel 
umbella univerſalis). +4 Partial one (partialis). c Univerſal 
nvolucre (involucum univerſale), 4 Partial one (partiale). 
136 c Calyptre; 5, lid; a, head; (e, calyptra; 4, opereulum; 
a, ciphtulum), 137 Ament (amentum). 138 Strobile (ſtro- 
bilus). 139 «a, Hat; 4, volve; c, ſtipe of a fungus ; (fungi ; 
a, Ba 3 volva; c, ſtipes). 140 a, Common naked recep- 
tacle (receptaculum commune nudum). 14t Common recep- 
tacle imbricated with chaff (receptaculum commune paleis imbri- 
tatum), 142 a, tube (tubus); 4, border (limbus) ; of one 
talled corol (corollie monopetale), 143 Flower; a, germ; 
J fyte ; e&, ſtigma z d, filaments ; e, anthers ; /, petals'; (flos ; 
„ germen ; b, ſtylus ; c, ſtigma ; d, filamenta ; v, anther ; 7, 
ela), 144 Claws (ungues) ; , folds (lamine) ; of many 
talled corol (corolla polypetale), 145 Belled nectary in 
areiſſus (nectarlum campanulatum), 146 Horned nectaries 
In aconitum (nectirla cornuta). 147 Horned nectary in the 
calyx of tropcolum. 148 Nettaries In Parnaſſia, 
Parts of the Fruftification, 


t49 u Perlanth ; 5, germ co, ſtyle; 4, Nigma ; e, filaments; 


7, anthers, 
permenyq e, 


$#ping 4, anthers, entire 4 (a, JEN hb, 
y ; 
ventes 4 4, antherw Integrie), 


us; %, Nigma ; e, Alamenti1 / anthere dehif= 
10 a, Filament 4 , anther ; 
fa, Alamentum ; , anther), 11 , duſt (pollen) ſeen In the 
microſcope 4 þ, elaſtic vapour; (halitus claſtieus), 152 % germ! 
b, ſtyle g e, ſl na (a, germeny % ſtylus 4 ec, Nigma), 153 
Folllele (follleulus) a receptacle of ſeeds, 154 Legume , 4, 
0 umen) the ſeeds, are annexed to the ſuperſor ſuture, 153 
Illque (Mlqua) 4, 4, cach edge of the receptacle. 156 Pome, 
#, (polnum) Included capſule, 4, 1 1 157 4 
Drupe 4 , With a nueleus, (4, Drupa; , nueleo), 158 
Berry (baven), 19 Capſule gaping at top (vapſula aplee den- 
ſees), 160 Of ihe capſule 4 4, the valvelet 4 , the partitlun ; 
ſeapfule 4 44 valve 4 6, d\Npementum) e, column * ro- 
veptuele | 0 eulumella; , reveptaculim), 161 „, Capſule 
longitudinally deed, that the receptuele of the ſeeds may ap- 
peur, 164 % Hulry pappus (pappus plloſus), 4 Feathery 
— abe pluthoſus);, e Seed (ſemen), 4 Stipe of the 
| 


n (ages herr. Predunele 


163 Corymbe (eorymbus); 164 Raceme e 
pike (ſpl), 100 Vertlell (vertieillus), 16/7 Paniele 
Weula), 168 Faſelele (taſeſcufus). 

„Hatten. 
Leaves tranſverſely Diffected, 

t Convolute (convolutum). 4 Tovolute (lnvolitum). 3 
Revolute (revolutum), 4 Conduplieats (conduplicatum). 8 
Equitant (equitans). 6 Imbricated (linbrieatum): 7 Obvolute 
obvolutum). 8 Plalted, (plieatum); 9 Convolute (convely= 
4), t6 Involute oppoſite (Involuta ”m_ it Involute 
alternate (Involuta alterna), 1 Revolute oppofite (revoluta 
oppoſite) t3 Kquitant two edged (eqitantla anelpita), 14 
Lquitant three (ded (equitantla triquetra), 

SECTION I, 


ARRANGEMENT and DEFINITION of the 
BOTANIC TERMS uſed by Linn avs, 


General Terms, applicable ts all Parts whatever, 


165 
ba 


I, Names of Parts, VII. Figure; as IX. Place, 
I, Duration, 1, of Surfaces, | X. Situation, 
II. Magnitude, | 15 of Solids, XI, Surface, 

V. Subſtance, | | 4, of Similitude. XII, Margin, 
y. Diviſion, vin. Expanſion, | XIII. Pointor Top. 
VI. Direction. | 

Special Terms, or ſuch as agree or are applicable 
only to certain Parts. N 
No. 38. | 


| 


| 


or Supradecompound. f 
XVIII. Down, Hair, &c: 
XIX. Armour. by 


XIV. Root. 
XV. Trunk. 
XVI. Petiole. 1 
XVII. Leaf: as being either | XX. Floral- leaves. 
1s Simple : or XXI. Peduncle. 

2. Compound, Decompound, 

nder this are included the Infloreſcence, and its different modes. 
XXII. Terms applicable to the Fructification. Under this 


are included, 


1. The calyx or cup. 4. The piſtillum. | 
2. The corolla, or coloured | 5. Thepericarpiumor ſeed- caſe. 
part of the flower. 6. The ſced. 


. * The ſtamina, or chives. | 7. The receptacle. 
XXIII. Terms applicable to Vernation. 
XXIV. Additional Terms. 
No. I. The PaR TS of a PLANT are 
1 The root, the organ that nouriſhes the plant. 2 The trunk 
or ſtalk, the organ that multiplies it. 3 The branches, or di- 
viſions and ſubdiviſions of the ſtalk. 4 The petioles, or ſtalks 
that ſupport the leaves (6).—5 The peduncles, or ſtalks that 
ſupport the fructification (285).—6 The leaves, which are the 
organs of motion to the plant. 
The FxucTirica Trio, conſiſting of the Flower and the Fruit. 
The Parts of a Flwer are, 

7 The cup, or outer rind of the plant, continued to and pre- 
ſent in the fruQtification. 8 The corolla, or inner rind of the 
plant, continued to and preſent in the coloured part of the flower, 
fig. 142.—9 The ſtamina, or chives, the organs deſtined for 
the preparation of the 18 (332) or flower-duſt, fig. 143. 
ddd, cee. — to The piſtil, or organ adhering to the fruit, 
for the reception of the pollen, fig. 143, 4 Be. 

The Parts of the Fruit are, 

11 The pericarpium, or ſeed-caſe ; the bowel or organ, con- 
taining the ſeeds (12), which, when ripe, it lets go fig. 156, 4. 
12 The ſeed, or rudiment of a new plant, ſuppoſed to be vivi- 
fied by the irrigation or ſprinkling of the pollen or flower duſt, 
ig 162, e—13 The receptacle, or baſe with which the parts 
of the fructiffeation are connected, fig. t40, 4. 14t.—t4 The 
ſtipula, or ſmall ſcaly leaf that uſually ſtands at the baſe of the 
petivles when they are riſing. , 15 A elrrhus, tendril, or ſpiral 
thread, by which a plant is tied to any neighbouring body, fig. 
tt8, 16 A bracten, ſpangle, of floral leaf, differing in Its ap- 

earance from the other leaves of the plant, fig. gt, 120.—1 

he pubes, the down of hairyneſs of any fort on plants. 1 
Arma, the armour of 9 points that defend a plant from being 
hurt by animals. 19 A bulb, the winter habitation of a plant, 
conſiſting of the temains of Its former leaves, 26 A gem or 
bud, conſiſting of the rudiments of the plant's future leaves, figs 


143, 4; fig: 149, 64 1 


1 a 
GENERATL TERMS, 
No. II. The DuzATtTiON of 4 PLANT tt either 

21 Annual, or dying within one year, 422 Blennlal, or 
fowerlng the ſecond year, and then dylng. 23 Perennial, or 
flouriſhing for many os 24 Caducous, of falling down and 
Aying before the end of one feaſon, ag Deelduous, ing at 
the end of one ſeafun, 26 Perfiſting, not dying after ohe fea» 
ſon. 29 Sempervirent, evergreen, or remaining freſh and green 
through all the ſeaſons of the year, 

No, III. Maawnituee, 

« | very ſeldom gelt,“ fays Linwus, any other than the 
„ proportional menſure between the different _ of plante, 
« where this or that part Is longer or ſhorter, broader ur narrower 
« than another.“ bit. Bet: p. 403. 

No, IV. SunsrAwet {+ either 

28 Solid, Alled internally with hard matter, 29 Innes 
Alled only with ſpongy matter, 46 Pulpous, filled with teng⸗ 
eluvs of glutinous matter, 41 Carnous, or fleſhy, filled with 
u hardiſh pulp. 33 cant not, 9 of griſtly matter, 
1 Membranaceous, conſiſting of ry and ſkinny matter. 44 

ſtulous, tubulated or hollow within. 

6, V. Division % either 

1 Fiffured, or divided by Hnear (76) notches, with ftralght 
*, maärglns, fig t6, f Tita, F710 qd, Ke. Jer. A 
eording ty the number of fiſſures. 47 Partie, divided almoſt 
to the bafe, zn Biparilte, tripartite, Ke, to quinquepartite, 
according to the number of diviſions. 49 Lobate, or lobed, 
divided down to the middle, into parts ſtanding afunder, fig. 17, 


\ wo Sinvated, admirting of wide finufes or notehes on the 
ſides, iy. ay 36, / - 41 Dichotomous, trichotomous, &, di- 
vided vely into two, three, or more parts, fig. 116, 


0, VI, DigscTION 7s either | 

43 Right, or ſtraight, free of bendings, 43 ErQ, ring 
nearly ta a perpendicular, fig, 83,—44 Ob . eparting from 
a perpendleular, or horizontal line, 45 Aſcending, or turned 
archwiſe upward, 46 Declining, or declined, turned archwiſe 
downward, 47 Incurvated, turned archwife inward, fig. 82, 

8 Nutant, nodding, having the point turned outward, 
Reflex, having any part turned backward, 50 Revolute (377) 
rolled back into a ſpiral line. $1 Procumbent, weak and leaning 
The 


on'the ground. 52 Flexuoſe, Tha hither and thither. 
5 


'BOTA*N-Y; N 


The following Terms 2 chiefly the 
Direction of Branches (3). 

53 Patent, expreſſes the direction of an acute angle, or an an- 
gle above 45 degrees, fig. 84.—54 Diverging, parting at a right 
angle. 55 Divaricated, expreſſes the direction of an obtuſe an- 
_ gle. 56 Dependent, looking ſtraight to the ground. 57 Diſ- 

tich, or diſtichated 3 leaves, or branches] turning to the 
two ſides, though inſerted all round. 58 Sequent, turning all 
to one ſide. 59 Appreſt, approaching ſo as to be almoſt paral- 
Jel to the ſtalk or trunk. 60 Coarctate, almoſt incumbent to- 
wards the top. 61 Diffuſe, having ſmall patent (53) branches. 

: No. VII. Fricurs ts that either of Surfaces, 

or Solids, or Similitudes. : 
1. The figure of Surfaces is either 

62 Orbicular, of a circular form, fig. 1.—63 Subrotund, 
almoſt circular ;. and Subgloboſe, almoſt ſpherical, fig. 2.—64 
Ovate, having its longitudinal diameter longer than the tranſ- 
verſe, with the baſe terminated by a ſegment of a circle, and the 
top narrower, fig. 3.—65 Parabolical, reſembling a parabola, 
fig. 110.—66 Elliptical, reſembling an ellipſe, or oval, fig. 4. 
67 Cuneiform, wedge-ſhaped, 2 degrees narrower to- 
ward the baſe. 68 Oblong, having the longitudinal diameter 
any number of times longer than the tranſverſe diameter, fig. 5. 
69 Lanceolate, oblong (68) and attenuated (75) on either end, 
fig. 6.—70 Linear, every where of equal breadth, fig. 7—71 
8 quadrangular, &c. according to the number of an- 
gles, fig. 12, 3 Rhombeous, or rbomboidal, of the ſhape 
of a rhombus. 73 Trapeziform, of the ſhape of a trapezium. 

2. The | of Solids is either 

74 Filiform, every where of equal thickneſs. 75 Attenua- 
ted, gradually loſing its thickneſs towards the point. 76 Subu- 
lated, awl-ſhaped; linear, but attenuated towards the point. 
77 Clavated, club-ſhaped, growing thicker towards the point 
or top. 78 Turbinated, top-ſhaped like an inverted cone. 79 
Globoſe, globular, like a ſphere. 80 Conical, reſembling a 
cone. $1 Teres, round, like a cylinder, fig. 62.—82 Semi- 
teres, half-round ; ſemieylindrical. 83 Anceps two-edged, 
having the two oppoſite angles acute. 84 Trigonous, tetrago- 
nous, &c. having three, four, &c. prominent longitudinal an- 

les. 85 Triquetrous, having three exactly lain fides (109) 
Fo. 59. —86 Gibbous, or gibboſe, having both upper and un- 
der ſurface convex, by reaſon of a more copious pulp (30) inter- 
vening. 87 Compreſſed _ (30), having the edges flatter 
than the diſk or middle. 
fatter than the edges. 89 Lingulated, tongue-ſhaped ; linear 

70), carnous (31), convex (112), below, fig. 55.90 Enſi- 
orm, ſword-ſhaped, ancipitous (83), gradually attenuated, or 
tapering from the baſe to the top. 91 Acinaciform, ſabre- 
ſhaped, compreſſed (87), carnous, having the one edge convex 
and thin, and the other ſtraighter and thicker, fig. 56.—92 Do- 
labriform, hatchet-ſhaped, compreſſed, ſubrotund (63), gibbous 
on the outſide (86), with the edge ſharp, and roundiſh below, 


fig. 57. | 
She iubulated Figures that are meſily applied to the Corolla, are 

93 Infundibuliform, funnel-ſhaped, an inverted cone, placed 
upon a tube. 94 Campanulated, bell-ſhaped, ventricoſe (107), 
without any tube. 95 Inflated, hollow, and, as it were, blown 
up like a bladder. 96 Rotated, wheel-fhaped, plain, and not 
placed on a tubc. WW. 2 

3. The Figure of Similitudes is either 

97 Cordate, heart-ſhaped, ſubovate, having a notch cut out 
of the baſe, without any poſterior angles, fig. 11.—98 Reni- 
form, kidney-ſhaped, ſubround (63), having a notch cut out of 
the baſe, without poſterior angles, fig. 9.—99 Lunular, ereſ- 
cent-ſhaped, ſubrotund, having the baſe notched, with acute poſ- 
terior angles, fig. 11.— 100 Sagittated, arrow-ſhaped, triangu- 
lar (71), having acute poſterior angles ſeparated by a notch, fig. 
13, 14.—1o1 Haſtated, halberd- ſnaped, fagittated (100), hav- 
ing the poſterior angles divided by a blunt notch, and prominent 
towards the ſides, fig. 15.—102 Lyrated, lyre-ſhaped, divided 
acroſs into laciniz, or ſegments of no determinate form, whereof 
the under ones are leſſer and more remote from one another than 
the upper ones, fig. 76.—103 Runcinated, pinnatifid (i. e. di- 
vided acroſs into horizontal 8 ſegments) in ſuch ſort that the 
ſegments are convex on the fore - ſide and tranverſe behind, e. g. 
the dandelion. 104 Panduriform, pandour-ſhaped, oblong, and 
coarctated or narrowed below. 105 Spathulated, ſubrotund or 
Toundiſh, with a linear and narrower baſe, fig. 109.—106 Pal- 
mated, divided paſt the middle into lobes nearly equal, fig. 22. 
107 Ventricoſe, gibbous, or ſwelling out on the ſides. 108 


Deltoid, rhomboidal (72), conſiſting of four angles, of which 


the lateral ones are leſs diſtant from the baſe than the other two ; 
as the leaves of the black poplar. See alſo the figure of the 
ancient delta of the Greeks, fig. 58. 
No. VIII. ExrAxstiox #s either 

109 Plain, having an _ ſurface. 110 Canuliculated, 
hollowed above with a deep longitudinal furrow, fig. 60.— 111 
Concave, by the in being lefs in proportion than the diſk, 
and the diſk of — deprefled or puſhed downwards. 112 


Convex, by the margin being leſs in proportion than the diſk, | 


8 Depreſſed pulpous, having the diſk. 


ſo that the diſk is elevated or puſhed upwards. 113 Cucullateg, 


| cowl-ſhaped, having the edges folded or curling inwards at the 


baſe, and ſpreading at the top like a cowl. 114 Undated 
waved, having the diſk alternately bending up and down in 
obtuſe plaits. 115 Criſped, curled, by having the margin ſo 
luxuriant that the diſk becomes longer than its rachis (284) or 
uill. Y | 
1 5 No. Ix. Pace. 
1. A * is either 
116 Radical, growing out of the root. 117 Cauline, grow. 
ing on the caulis (197) or ſtalk, fig. 89.—118 Ramous, growing 
on a branch, fig. 80.—119 Axillary, placed under the baſe of 


a branch. 120 Floral, next the flower. Sce Def. 16. fig. 91. 
2. A flipula, or ſcale, is either 
121 Lateral, inſerted into the ſide of a petiole. 122 Extra- 


foliaceous, placed below a leaf. 123 Intrafoliaccous, placed 
above a leaf. 124 Oppoſitifol ious, placed on the fide of the 
ſtalk oppoſite to a leaf. 
3. A Cirrhus, ot Tendril, is either 

125 Petiolar, growing out of a petiole or leaf-ſtalk. 126 
Peduncular, growing out of a peduncle or flower-ſtalk, &c. &c, 

No. X. The SITUATION os the Parts of a Plant is either 

127 Oppoſite, when the leaves, &c. are placed in decuſſated 
(129) or croſs pairs, fig. 103, 124.—128 Alternate, growing 
all round a ſtalk or branch one after another gradually, fig. 104. 
129 Decuſſated, placed oppoſite in ſuch a manner, that if on 
looking down from the top of the plant, the leaves, &c. repreſent 
four diſtinct rows. 130 Verticillated, whirled; leaves, flowers, 
&c. ſurrounding the ſtalk or trunk at the joints in great number 
like a whirl, fig. 166.—131 Bifarious, leaves, &c. growing 
only on the oppoſite ſides of a ſtalk or branch. 132 Sparſc, 
placed without any certain order. 133 Faſciculated, pencilled, 
growing in numbers out of the ſame point like a pencil, fig. 107, 
134 Confert, cloſe-ranged, leaves, &c. almoſt covering the 
whole ſurface. 135 Diſtant, parts remote from one another, 
136 Terminal, placed at the top. | | 

o. XI. A SURFACE 7: either 

137 Naked, deſtitute of ſetæ (245) or briſtles, and pili (240) 
or hairs. 138 Levigated, ſmooth, of an equal plainneſs. The 
ſame with plain (109),—1 39 Glabrous, of a ſlippery nature, 
140 Nitid, flippery and ſhining. 141 Lucid, as if it were 
illuminated. 142 Coloured, of a colour different from green 
(when that is the natural colour). 143 Lineated, lined, the 
nerves being deprefled. 144 Striated, gently furrowed in pa- 
rallel lines. 145 Sulcated, furrowed in deep lines, fig. 61. 
a Alveolated, honey-combed, a receptacle} deeply pitted ſo as 
to reſemble a honey-comb. 6 Hiſpid, any ſurface planted with 
ſtiff ſhort hairs, fig. 49. c Rimoſe, full of rents or chinks. 
bor ee terms, to 156, belong chiefly to Leaves. 
146 Nervous, having unconnected ſmall veſſels, reſembling 
nerves, running from the baſe to the top, fig. 53.—147 Tri- 
nerved, having three ſmall nerves meeting at the baſe. 148 
Triplinerved, having three nerves meeting above the baſe. 149 
Trinervated, having three nerves meeting below the baſe. 150 
Enervis, nerveleſs, the oppoſite to nervous. 151 Venous, 
having velns or ſmall veſſel, divided variouſly, without any re- 
gular order. 152 Avenis, veinleſs, the oppoſite to venous. 
153 Rugoſe, wrinkled, full of wrinkles, fig. 51.—154 Bul- 
lated, having the ſurface, from being rugoſe, raiſed up in the 
form of bubbles, by the veins being contracted, the other ſide 
by that means becoming concave. 155 Lacunous, pitted, by 
the diſk being depreſſed between the indiſperſed veins. 156 
Punctated, beſprinkled with hollow points. 157 Papillous, 
covered with carnous or fleſhy points, fig. 54.—158 Papulous, 
covered with veſicular or bladder-like points. 159 Viſcid, 
beſmeared with a gluey moiſture. 160 Tomentoſe, covered 
with fine down interwoven together, hardly to be diſcerned, fig. 
48.—161 Villous, covered with ſoft hairs. See Villi (241). 
162 Sericious, ſilky, covered with very fine hairs laid cloſe 
down. 163 Lanated, woolly, covered as it were with a cob- 
web (or ſpontaneouſly curled hairs). Sec Lana (242).—104 
Piloſe, hairy, covered with long diſtin& hairs. Sce Pili (240), 
and fig. 47.—165 Bearded, covered with parallel hairs. See 
Barba (243).—166 Setaceous, briſtly, ſet or covered with briſtles. 
See Setæ (245).—167 Scabrous having hard prominent points 
cauſing a roughneſs to the touch. 168 Aculeated, armed with 
prickles fixed only to the bark. See Aculei (253). —169 Strigoſe, 
having ſtiff lanceolated (69) prickles. Sce Strigæ (2440. 170 
Paleaceous, chaffy, covered with dry ſcales reſembling chaff. Sce 
Palea (246).—171 Muricated, beſprinkled with ſubulated points. 
172 Spinous, thorny, beſet with ſpines, or prickles riſing out 
of the wood of the plane. 173 Burning, beſet with ſtimulating 
and inflaming points, as the nettle, &c. N 

No. XII. 4 MARGiN is either 
174 Entire, lincar without the leaſt dent or notch. 


175 
Crenated, having notches without reſpect to the extremity, 4 


33» 35, 36, 38.— 176 Serrated, ſaw-toothed, all the notches 
and teeth looking towards the extremity, fig. 31, 32-—177 
Ciliated, having parallel briſtles ſet in a row lengthwiſe, like 
eye-laſhes, fig. 60.178 Dentated, toothed, with the pc 
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patent and aſunder, fig. 30.—179 Repand, having a plain ſer- 
pentine form, fig. 29. 1 
No. XIII. 4 Ar EX or Point is either 
180 Obtuſe, terminated within the ſegment of a circle, fig 
36, 40, 43.—181 Emarginated, terminated by a notch, 4 
44, 45.—182 Retuſe, terminated by a round boſom, fig. 46. 
183 Truncated, terminated by a tranſverſe line. 184 Acute, 
terminated by an acute angle, fig. 44.—185 Acuminated, ter- 
minated by a ſubulated or awl-ſhaped point, fig. 42:—186 
Cuſpidated, terminated by a briſtle or prickle. 
| SPECIAL TERMS. 
| No. XIV. A Roor is either | 
187 Fibrous, conſiſting wholly of ſmall fibres. 188 Bulbous, 
furniſhed with a bulb (19).—189 Bulbous 1, Solid (28).—190 
Bulbous 2, Scaly, with the ſcales imbricated (390).—191 Bul- 
bous 2, Tunicated, having coats above coats. 192 Tuberous, 
conſiſting of fleſhy parts, connected by threads to the baſe. 193 
Faſcicular, conſiſting of fleſhy parts, connected to the baſe with- 
out the intervention of threads, fig. 107.—194 Granulated, 
compoſed of ſmall fleſhy particles. 195 Fuſiform, ſpindle- 
ſhaped, ſingle and tapering, fig. 129.—196 Repent, running 
out a great way, and budding here and there, 
No. = —— is either 
197 1 A ſtem or ſtalk (fig. 112—1 17), a trunk ſupporti 
both the fructi fication and the leaves. 198 2 A culm, — 
to graſſes, fig. 111, 114.—199 3 A ſcapus or ſhaft; a trunk 
ſupporting the fruQification, but not the leaves, fig. 113. 
200 4 A ſtipes or ſtock; a trunk changing into leaves, fig 
139, e. 162, 4,—201 Scandent, climbing, but needing the ſup- 
rt of other bodies. 202 Voluble, twining, aſcending (45) 
in a ſpiral line, by the aſſiſtance of other bodies. 203 Repent, 
erceping, lying on the ground, and ſending out roots here and 
there (196) fig. 131.204 Sarmentoſe, full of twigs, filiform, with 
rooting joints. 205 Stoloniferous, putting forth young ſhoots 
at the root or tillering. 206 Simpliciſſimus, very fingle, hav- 
ing ſcarcely any branches 207 Simplex, ſingle, extended in 
a continued ſeries towards the top. 208 Entire, very ſingle, 
with the branches gathering inwards. 209 Proliferous, putting 
forth branches only from the middle of the top. 210 Subra- 
moſe, having only a few lateral branches. 211 Ramoſe, having 
many lateral branches, fig. 130.—212 Ramoſiſſimus, very ramoſe, 
loaded with numerous branches, without any determinate or- 


der. 213 Virgated, having ſmall weak pliant branches of 
unequal length, 214Panicled, having branches variouſly ſub- 
divided. 


No. XVI. 4 PeT1OLE ts either filiform, or, 

215 Alated, winged, dilated on the fides. 216 Spineſcent, 
hard and pricking: 

No. XVII. A LrAr is either fimple or compound. 

A. A fimple Leaf, fig. 108, may be 
=y Submerſed, hid under the ſurface of water; 218 Na- 
tant, ſwimming; Bine on the ſurface of the water. 219 Ace- 
rous, chaff-like, linear, and perſiſtent (26) fig. 81. 
The Inſertion of Leaves. 

220 Petiolated, having a petiole inſerted at its baſe, fig. 93. 
221 Peltated, or targetted, having the petiole in the diſk of the 
leaf, fig. 92.222 — connected with the branches at the 
baſe on the upper ſide. 223 Connate, having the oppoſite pairs 
united at the baſe on each fide, fig. 98.—224 Coadunate, wy 
ing more than two united. 225 Decurrent, having the baſe of 
the leaf running along the ſtalk downwards, fig. 95.—226 Am- 
plexicaul, having the baſe ſurrounding or embracing the ſtalk, 
fig. 96.—227 Perfoliated, having the baſe ſurrounding the ſtalk 
ſtraight weed, without any opening before, fig. 99.—228 Va- 
ginating, or ſheathing, having the baſe forming a tube that covers 
the ſtalk, fig. 99. 

B. 1. 4 Leaf is called Compound, when the ſame Petiole 
produces more Leaves than one. It is 

229 Articulated, jointed, when one leaf grows out of the top 
of another, fig. 100.--230 Digitated, when a fimple petiole 
eonnects leaflets or ſmall Jeaves at the top. Binate, ternate, &c. 
are modifications of this, according to the number of leaflets thus 
connected, fig. 66.—231 Pedated, when a bifid vr forked pe- 
tiole eonnects ſeveral leaflets only by the interior ſide, fg. 7. 
232 Pinnated, or feathered, when a ſimple petiole connects any 
number of leaflets to its fides. Bijugous (double - paĩred) quadri- 
Jugous (four-paired), &c. when only four, eight, &c. &c. leaf- 
lets are thus connected, fig. 23, 68, 75. Pinnated with an odd 
one, when terminated by a fingle or odd leaflet. Pinnated ab- 
ruptly, when terminated neither by a tendril nor a leaflet. Pin- 
nated cirrhous, when terminated by a tendril (15). Pinnated 

ſite (127) leaflets. Pinnated with alternate ( 28) leaf- 
lets. Pinnated with interrupted leaflets, when the leaflets are 
alternately greater and ſmaller. Pinnated with decurſive leaflets, 
or leaflets running down the petioles. 
2. A Decompound Leaf is either 

233 Bigeminous, q. double-twin, leaves, when the petiole is 
dichotomous, or ſucceſſively divided into two, and every top 
carries a pair of leaflets. 234 Biternated, doubly ternated (230) 
fg. 77.235 Bipinnated, doubly pinnated (232), fig. 78. 


tinued and undivided, 


| 3. A Supradecompound Leaf is either 

236 Tetgeminous, when the petiole being twice dichotomous, 
or divided into two, bears a pair of leaflets. 237 Triternated, 
thrice ternated, fig. 79.—238 Tripinnated, thrice pinnated, 
fig. 80, 81. Stipula, or Scale. Crrrhus, or Tendril. 

No. XVIII. Poss, the Hair, Mol, Ce. 
of Plants, is either 

239 Tomentum, a flock, fine interwoven haits /villi ) ſcarcely 
viſible. See 160, 241, and fig. 48.—240 Pili (164) excre- 
tory ducts of a plant reſembling ſetæ, or briſtles (166),—24r 
Villi 2 ſoft hairs. 242 Lana (163) curled thick hairs. 
243 Barb a, a beard, parallel hairs. 244 Strigæ, comb-teeth, 
ſtiff, rigid, plain hairs. 245 Sete, briſtles, Riff round hairs. 
246 Palea (170) a membranaceous ſcale (33).—247 Haumus, 
hook, an accuminated (185) crooked point. 248 Clochis, a 
= or prickle, with many teeth turned backwards. 249 

landule, a papilla, or ſmall gland ſecreting moiſture, fig. 118, 
b; 119, a—250 Utricle, a mall veſſel full of - ſecreted moi- 
ſture. 251 Viſcoſity, expreſſes the quality of tenacious moi- 
ſture. 252 Glutinoſity, expreſſes the quality of ſlippery hu- 


mour. 
No. XIX. AMA, the arms of Plants are either 
253 Aculei, prickles, pricking points, affixed only to the 
bark. 254 Furce, forks, prickles 253) divided or forked, 
255 Spine (172) thorns, points or prickles put forth from the 
wood of the plant, fig. 121.—256 Stimuli (273) points pro- 
ducing inflammatory punctures, whereby the parts become iteh- 


ing. 
No. XX. A BaAcrrA, or Floral Leaf. 

257 Cima, the bracteze or ſpangles on the top of the ſtalk of 
ſome plants, remarkable in fize compared to the other leaves. 

No. XXI. A PepuNCLE 1s either | 

258 Common, to more flowers than one. 259 Partial, 
bearing any number of flowers of the common peduncle. 260 
A pedicle, proper to flowers in a common peduncle. 261 Cer- 
nuous, ſtooping, having the top looking to the ground. 262 
Retrofract, broken backward, reduced to a depending ſtate, as 
if by force, 263 Multiflorous, producing many flowers.— 
264 INFLORESCENCE is the mode in which flowers are con- 
nected to the peduncle of a plant; and this is either 265 x 
Verticillus, a whirl, when a number of flowers ſurround the 
plant in a ring. 266 2 Capitulum, a knot, when a num- 
ber of flowers are collected together in form of a globe. It ſig- 
nifies alſo the upper parts of the fructification of moſſes, fig. 
136, a.—267 3 Faſciculus, a bunch, when erect parallel 
flowers of * height are collected together (392 —268 4 
Spica, a ſpike, when ſeſſile alternate flowers are placed on a 
common ſimple peduncle. A ſpike is either 269 Simple, con- 
270 Compound, when more ſmall 
ſpikes ſtand on one peduncle. 271 Glomerated, when the 
ſmall ſpikes are crowded together, without any certain order. 
272 Interrupted, when the ſmaller ſpikes are placed alternately 
and diſtant one from another, 273 5 A Corymbas is formed 
of a ſpike (268) having every ſingle flower provided with a pe- 
dicle of its own, and the whole elevated to a proportionable 
height, fig. 163.—274 6 Racemus, a cluſter, when the com- 
mon peduncle has lateral branches, fig. 164.—275 Unilateral, 
when all the flowers grow on one fide. 276 7 Panicula, a 
panicle, when the flowers are fparſe, and grow on peduncles va- 
riouſly divided, fig. 167.—277 8 Thyrſus, a panicle (276) 
gathered into an ovate (64) form. 278 Unmbella, an umbel ; 
a receptacle (13) lengthened out from one centre into filiform 
peduncles riſing to a proportionable height, ſo as to reſemble an 
umbrella above, fig. 135, @ a. It is 279 Simple, when all 
the peduneles ſpring out of one and the ſame receptacle. 280 
Compound, when every peduncle carries a ſmall umbel on its top. 
281 Unbellula Ke, a ſmall ſeſſile umbel, when a number 
of peduncles riſe from the ſame centre, and ſtand equally all 
around it. 282 ma, a receptacle riſing from the ſame gene- 
ral centre, with partial ones here and there, and lengthened into 
peduneles all equally high at top. 283 Rachis, a filiform recep- 
tacle connecting any number of florets into a long ſpike 284 
Spadix, the receptacle of a palm-tree riſing within a pat or 
ſheath, and divided into fructifying branches, fig. 133. 

No. XXII. FrucTIFICATION 7s 

285 The tempory part of a vegitable, deſtined to generation. 
And is either 286 Simple, conſiſting of few flowers. 287 
Compound, when a number of flowers are ſet together. 

A. Calyx, the Cup. 

288 1 Perianthium, à cup contigious to the fructification, 
fig. 149. a.—289 Perianthium of the fructiflieation, containing 
the ſtamina (9) and the germen (333).—290 Perianthium of 
the flower, containing ſtamina without a germen. 291 Peri- 
anthium of the fruit, containing a germen without ſtamina. 292 
Perianthium a, Proper, belonging to any particular flower. And 
is either 293 Perianthium Monophyllous, confifting only of one 
leaf. 294 Perianthinc Polyphyllous, confifting of a number 
of leaves. 295 Perianthium Superior, having the germen be- 
low the receptacle. 296 Perianthium Inferior, having the 
germen above the receptacle. 297 Perianthium b, Common, 

containing 


tie atoms. 


BOTANY, 


dontalning a number of flowers ſet together. 298 Perianthium 


Calyculated, a calyx or cup, having as it were another leſſer cup 


round its baſe. 299 2 Invalucrum, or wrapper, a cup re- 


mote from a flower, fig. 135.—300 Invelucrum Univerſal, ſet 


under an univerſal umbel, (278 . a.—301 [nvelucrum Partial, 
ſet under a partial umbel, 4d.. 302 [nvolucrum Proper, ſet 
under any particular flower. 303 3 Gluma, a glume or chaff, 


the cup of any kind of graſs, conſiſting of valves embracing one 


another, fig. 134, a. Either 304 Gluma Uniflorus, contain- 
ing a ſingle flower. 305 Gluma Multiflorous, containing any 
number of flowers. 306 Ariſta, or awn, fig 134, b. a taper- 
ing point growing out of the glume or chaff, either ſtraight or 
307 Tortile, twiſted like a cord. 308 4 Amentum, a cat- 
kin, conſiſting of a chaffy common receptacle like a gem or bud, 
fig. 20.—309 5 Spatha, ſpath or ſheath, a cup opening lon- 
gitudinally, fig. 132.—310 6 Calyptra, hood, the cowl-ſhaped 
cup of ſome moſſes placed over the anthera (331) fig. 136. 
311 7 Volva, the membranaceous cup of a muſhroom. a. 
Perichetium, a circular tuft of fine hair-like leaves, ſurround- 
ing the baſes of the filaments in the genus Hypnum. 

B. Corolla, or coloured part of a flower. 

312 Petal, a part of a corolla when divided into more parts 
than one, fig. 143, f/f.—313 Tube, the inferior part of a 
monopetalous corolla, fig. 132, a.—314 Limb, the ſuperior 
ſpreading part of a monopetalous corolla, fig. 142.—315 Unguis, 
heel, the inferior part of a polypetalous corolla, affixed to the re- 
ceptacle. 316 Lamina, lappet, the ſuperior ſpreading part of 
a polypetalous corolla, fig. 144 —317 Regular, equal in figure, 
magnitude, and proportion of parts. 318 Irregular, when the 
ſegments of the limb differ in figure, magnitude, or proportiori 
of parts. 319 Ringent, irregular (318), gaping like two lips 
opened very wide. 320 Galea-ringertis, the vizard or _ 
lip of a ringent corolla. 321 Faux, the throat or opening be- 
tween the ſegments of a corolla where the tube (313) terminates. 
322 Cruciated, eroſſed, having four equal and patent petals. 
323 Perſonata, maſked, ringent (319, but ſhut cloſe between 
the lips by the _— 324 Papilionaceous, butterfly-ſhaped 
irregular ; the inferior petal being eymbiform or ſhaped like a 
boat (called the carina or keel ; the ſuperior aſcending, (called 
the vexillum or flag); the ſide petals ſtanding ſingle (called the 
ale or wings). 325 Compound, conſiſting of a number of 
florets, on a common receptacle, and within a common perian- 
thium. 326 1 Ligulated, having all the exterior florets plain 
on the outſide, 327 2 Tubulous, having all the ſmall corollæ 
of the florets tubulated. 328 3 Radiated, having all the ſmall 
corollæ of the diſk tubulous, and thoſe of the circumference li- 
gulated and of a different form. 329 Nectary, the melliferous 
part proper to any flower, fig. 145, 146, 147, 148. 

C. Stamen, a Chive. 

330 Filament, the part ſupporting the anthera, and connect- 
ing it with the plant, fig. 149, 150, 143, 4dd —331 An- 
thera, the part of a flower which is full of pollen (332, or fine 
flower-duſt, which it diſcharges as ſoon as itſelf comes to matu- 
rity, fig 143, eee.—332 Pollen, flower-duſt, burſting 7 
being brought into contact with moiſture, and throwing out elaſ- 
According to the principles of the ſexual ſyſtem, 
this is the origin of generation in plants. 

| Piſtillum, a Piſtil. 

333 Germen, the rudiment of the unripe fruit in a flower. 
This is either 334 Superior, included in the corolla. 335 In- 
ferior, placed below the corolla. 336 Style, the part of the 
piſtil that raiſes the ſtigma (337) from the germen, fig. 149.6; 
149, c 152, b.—337 Stigma, the ſummit of the piſtil bede wed 
with moiſture, fig. 143, c; 149, 4; 152, c. 

| Pericarpium, a Fruit-caſc, is a 

338 1 Capſule, a fruit-caſe, hollow and opening in a certain 
determinate manner, fig. 156, b. 159, 160, 161.--339 2 
Valvule, a ſcreen or defence, with which the fruit is covered 
on the outſide. 340 Loculamentum, a hole or cavity for | ing 
the ſeeds. 341 Diſſepimentum, a. partition, by which the truit 
is diſtinguiſhed or divided within into any number of cavities, 
fig. 160, 5 b.—342 Bicapſular, having two capſules (338). 
343 Bilocular, having two cavities (340).— 344 T ricoccous, 
a capſule having three protuberant knobs, and divided into three 
cavities within, each containing one ſeed. 345 Didymous, 
having two knobs protuberant on the outſide, 340 Siligua, a 
huſk ; a fruit-caſe having two valves, and attaching the ſeeds 
along both ſutures, fig. .155.—347 Toruloſa, having prominen- 
ces ſwelling out on each fide. 348 Parallelum diſſeprmentum, 
a parallel partition of equal breadth with the valves. 349 
Contrarium diſſepimentum, a croſs partition narrower than the 
valves. 350 3 Legumen, a cod or ſwob; a pericarpium having 
two valves and attaching the ſeeds only along the one ſuture, 
fig. 154.—351 Ifthmis interceptum, having parts at r 
diſtances ſtraiter the reſt, ſo as to divide it acroſs into different 
internal cavities. 352 4 Follicle, a pericarpium of one valve, 
opening longitudinally on one fide, and not having the ſeeds 
attached to the ſuture, fig. 1 riss 5 Drupa, plum; a 
pericarpium ſtuffed with fleſhy ſubſtance, without any valve, 


and containing a nut or ſtone in the middle, fig. 157, 4.—354 


hard crumbly nature, like dry lime plaſter. 


lar 


Pomum, apple or pear; a pericarpium ſtuffed with 
Libſtance without valves, and — a capſule or ROY 
in the middle, fig. 156.—355 6 Bacca, berry; a pericarpium 
full of pulpy or ſoft ſubſtance, without valves, and contain 
ſeeds otherwiſe naked. 356 7 Nidulant, neſtling ; ſeeds i(. 
perſed through a pulpy or ſoft ſubſtance. 357 8 $Str4b;1y; 
cone; a pericarpium formed by the induration of the ſcales of 


a catkin, (308), fig. 8 Fs 
+ Semen, . 


358 Hilum, ſpeck ; the external ſcar or mark of the ſeeq, 
occaſioned by its attachment to the fruit-caſe before it comes to 
maturity. 359 Corculum, the original ſubſtance of a new plant 
within a ſeed. 360 Corona, crown, or dreſs adhering to the 
top of a ſeed, by which itis enabled to fly about after it is ripe, 
3 i Pappus, down; a feathery or hairy crowa' with which it 

ies, fig. 162, a, b.—362 Stiprtatus, ſtalked, having a thread 
betwixt it and the down. 363 Capillary, conſiſting of fine 
undivided hairs. 364 Plumoſe, feathery ; conſiſting of hairs 
feathered on the fides. 365 Cauda, tail; a thread or membranz 
at the end of a ſeed. 366 Hamus, a hook, {247 .—67 
Caliculus, the interior and proper integument of a ſeed, 368 
Nux, kernel; a feed covered with a bony ſhell. 369 Arillus; 
the outer coat of a ſeed, which falls off of its own accokg. 

G. Receptaculum, a Receptacle, 

370 Common, containing more flowers and fruits than one, 
371 Compound, or compoſite flower; having the receptacle 
dilated and entire, the florets ſeſſile. 372 Aggregate flower ; 
having the receptacle dilated, and the florets ſubpedicellated, or 
ſtanding on very ſhort flower-ſtalks. Bulbus, a bulb. Gemma, 
a gem or bud. 

No. XXIII. VERNATION is the 

373 Diſpoſition of leaves within the bud (20 .--374 Con- 
duplicated, doubled together, having the oppoſite edges approach- 
ing each other in parallel lines. 375 Convoluted, rolled together 
ſpirally like a cowl. 376 Involuted, rolled inwards, having 
the edges on both ſides rolled ſpirally, fo as to be ncarly met on 
the upper ſurface of the leaf. 37) Revoluted, rolled backwards, 
having the edges on both fides rolled ſpirally ſo as to be nearly 
met on the back of the leaf, fig. 87.—378 Equitant, riding, 
when two leaves oppoſite to each other clote their edges, ſo that 
the one includes or claſps about the other. 379 Obvoluted, 
when two edges of one leaf cloſe on the upper ſurface, fo that 
the one edge divides or lies betwixt the two ſides of the other. 
380 Plicated, plaited, gathered into various plaits, fig. 37. 
381 Circinal, rolled ſpirally from the top to the baſe, ſo that the 
comes to gecupy the centre. 01 * 

No. XXIV. GN ERAI Terms 7 be added. 

382 Laxus, flexible at pleaſure. Debilis (weak), and flac- 
cidus (flagging , are almoſt ſynonimous: 383 Rigid, not en- 
during to be bent. 384 Articulated (229), jointed or knotted. 
385 Enadis, without joints or knots. 386 Premorſus, fore- 
bitten; having the top as it were bitten off, fig. 18.—387- 
Radicant, puſhing down roots. 388 Squamous, covered with 
ſcales. 389 Prolifcrous flowers, having one flower riſing within 
another. 390 Imbricated parts, one overlapping another like 
tiles or ſlates, fig. 141, 106.—391 Squarroſe, rough or ſcurfy, 
applied to the tops or irregular ſegments of leaves, &c, when they 
ſtand out on. all fides. 392 Fattigiated, trunks, branches, or 
peduncles riſing all alike high. 393 Reſupinated, turned up- 
ſide down. 394 Lacerated, a term applied to the edges of 
flowers or leaves when divided irregularly as if they were torn. 
395 Laciniated, divided into parts or ſegments in an indetermi- 
nate manner, fig. 24. 

TERMS omitted to be inſerted in their proper places. 

396 Brachiated branches, when each pair ſtands at right an- 
gles with the pairs immediately above and below them, fig. 117, 
397 Aphyllous, without any leaves. 398 Adverſe leaves, 
turning their faces, not to the ſky, but to the ſouth; as Amomum. 


399 Arboreus, arboreſcent, of the nature of a tree producing 
buds. A term of great lubricity. 400 Bulbiferous, bearing 
bulbs. Bulbs are either 401 Scaly, conſiſting of imbricated la- 


mellz, as the lily root, fig. 125.—402 Solid, confiſting of ſolid 
ſubſtance, as the tulip, fig. 126.403 Tunicated, coated like 
the common onion, fig- 127.—404 Articulated, conſiſting of 
lamellæ linked together as the Lathrea. 405 Calcarcous, of a 
406 Circumſciſſus, 
parting as if cut ſtraight over; as the capſule of Stellaria. 497 
irrhous, terminating in a tendril, 408 Columella, the part 
of a fruit-caſe that oonnects the internal partitions with the ſeeds, 
fig. 160, 6-499 Intortion, the twiſting of any part towards 
one fide: 410 To the right, ſuppoſing one's ſelf placed in the 
centre; 411 To the left, ſuppoſing one's ſelf placed in the centre. 
412 Cotyledon, the lateral body or lobe of a ſeed, porous, and 
imbibing moiſture, and afterwards falling off. 413 Acotyledones, 


plants whoſe ſecds have no lateral bodies or lobes ; as the Muſc:. 
414 Monocotyledenes, plants whoſe ſeeds have only one lateral 
body; as the graſſes, &c. 415 Dicotyledones, plants whoſe 
ſeeds have two lateral bodies or lobes ; as the Legumina, Ke. 
416 Polycotyledones, plants whoſe ſeeds have many lateral bodies 
or lobes ; as the Pines, &c. 417. Monoſpermous, _—_— 
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ſeed-caſes that contain only one- ſeed. 418 Di—tri—tetra— 
penta,—&C. ſpermous, containing 2, 3, 4, 5, &c. ſeeds in one 


. capſule. 419 Polyſpermous, containing many ſeeds. 420 Su- 


beroſus, reſembling cork. 421 Echinatus, beſet with ſpines or 
prickles, ſo as to reſemble a — — 422 Muticus, without 
awn, beard, or prickle. 423 Pileus, the hat or borinet of a 
muſhroom, which has the fructifieations onits under fide, fig. 139. 
4.4214 Diſcus, the middle part of a compound flower, confiſt- 
ing of regular florets. 425 Radius, the rim or outward part, 
conſiſting of irregular florets. 


* 


I the Science Botany cannot be clearly underſtoad without 
@ full elucidation of the Terms, we ſhall, in addition to the pre- 
ceding arrangement, affix a Nomenclature in alphabetical order, 
as it will direct the more readily to the articles referred to. 

It was deemed neceſſary to have two arrangements of the Terms, 
as the former diſplays them with their relative connexions, and 
the latter will ſerve as an Index to the whole. 


ALPHABETICAL INDEX of BOTANICAL TERMS. 
N. B. The Numbers 2 to the preceding Arrangment, 
e 


and fig. refers to the Explanation of the Plates. 

A Carnous, 31 preſſed 88 
Actros, figs 105 Cartilagineum f. 34 Dichotomous 4r 
Acerous, 219 Cartilaginous, 33 Dicotyledones 415 
Acinaciform, 91, fig- 56 Catkin, 308 Diffuſe 61 
Acotyledones, 413 Cauda, 365 Digitated 239 : 
Aculeated, 168 Cauline, 117 Digitatum fig. 66 
Aculei. 253 Caulinum, f. 89 Didymous 345 
Aculeus ſimplex, fig. 122 lis repens, f. 112 Diſcus 424 

triplex, fig. 123 Volubilis, f. 115 Diſſepimentum 341, fig. 
Acuminated, 1$5 —— Dichotomus, f 116 29, 
Acuminatum, fig. 42. —Brachiatus, f. 111 Diſpermous &c. 418 
Acute 184 Cernuous, 261 Diſtant-1 35 
Acutè· crenatum, fig. 35 Chaff, 303 Diſtich 57 
Acutum, 77 Chaffy, 170 Divaricated 55 
Adnate, 222 Chives, 9 Diverging * 
Adverſe, 398 Ciliatum, 177, fig. 59 1 Belabr orm 92 
Aggregate, 372 Circinal, 381 Dolabriforme fig. 57 
Als, 324 —— 406 Down 361 
Alated 21 irrhous, 232, 407 Duplicato-crenatum f 33 
Alterna, fig. 104 Cirrhus, 15, fig. 11 tum f. 78 
Alternate, 128 Clavated, 77 ſerratum t. 32 
Alveolated, 145 Coadunate, 224 —  =—ternatum f. 77 
Amentum, 308. f. 137. Coarctate, 60 Drupa 353, f. 157 4 
Amplexicaul, 226. f. 96 Coated, 403 . E 
Anceps, 83 od, 350 Echinatus 421 
Ancipitous, 90 Coloured, 142 Elliptical 66 
Anthera, 331. f. 1506 Columella 408, f. 160 c Ellipticum fig. 4 
Anthera integra, f. 149 g Coma, 257 Emarginated 181 
Antheræ, f. 143 ee. An- Common 258, 297, 379 Emarginatum acute 44 
therz dehiſcentes, f. Compoſite, 371 Enervis 150 
' 149 ff Compound, 228, 270, Enodis 385 
Aphyllous, 397 279, 287, 324, 37: Enliform 90 
Apple, 354 ompreſſed 87 Entire 174, 208 
Appreſt, 59 Concave 111 Eqitant 378 
Arboreus, 399 Conduplicated 374 11 43 
Arillus, 369 Cone 357 Erectum fig. 83 
Ariſta, 306. f. 3 4 Confert 134 Eroſum fig. 21 
Arma, 18 Conical 80 Evergreen 27 
Arrow-ſhaped; 100 Connate, 223, f. 98 Extrafoliaceous 122 
{ Articulated, 229, 384, Contrarium diſlepemèn- F 
0 


404 tum 349 Faſcicular 193 
Articulatum, f. zoo Convex 112 1 fig. 107 
Aſcending, 45 Convoluted 375 Faſciculated 133 
Attenuated, 75 Corculum 359 Faſciculus 267 
Avenis, 152 Cordate 97 Faſtigiated 392 
Awn, 306 Cordatum f. 10 Faux 321 
Axillary, 119 Cordato-ſagittatum 50 Feathery 364 
B Corolla 8 Fibrous 187 
Bacca, 355, f. 156. Corolla monopetalæ f. PEO f. 142 d 4 &c. 
149 c 
Corona 360 Filament 330 fig. 150 4 
Corymbus, 273, f. 163 Filiform 74 
Cotyledon 412 Fiſſum fig. 16 
Cowl.ſhaped 113 Fiſſured 35 
Crenated 175 Fiſtulous 34 
Crenatum fig. 38 7 Flag 324 
Creſcent-ſhaped 59 Fleſhy 31 
Criſped 115 Flexuoſe 53 
Criſpum, fig. 39 Floral 120 
Croſſed 322 Floral leaf 16 
Crown 360 Florale fig. 91 
Cruciated 372 Flower-duſt 332 
Cucullated 113 Folium ſpatulatum f. 109 
Culm 198 rabolicum f. 110 
Bractea 16, Cul mus ſquamoſus f 111 Frons fig. 108 
Branches, 3 Culmus articulatus f 114 Fructification 285 
Bud, 20 Cuneiforme emargina- Fungi fig. 139 
Bulb, 19, 4or. tum fig. 45 Furiæ 254 
Bulbiferous, 400 Cuneiform 67 Fuſiform 19 
Bulbous, 188—191 Cup 7 G 
Bulbus ſquamoſus, f. 125 Curled 115 


Bearded, 16 
Berry 355, f 156. 
Bicapſular, 342. 
Biennial, 22 
Bifid, 36 * 
Biferious, 131 
Bigeminous, 233 
Bijugous, 232 
Bilocular, 343 
Binatum, f. 63 
Bipinnatum, 235 f. 78 
Bipartite, 38 
Biternated 234, f. 77 
Brachiated, 396 

f 420 


Halitus elaſticus f. 15, 5 [ Oppoſita fig. 93 
Hamus 247, 366 Oppotite 127 
Haſtated 101 7 124 
Haſtatum fig. r Orbicular 61 
Hatchet-ſhipe s Lo LOrbiculatum fig. K 
Heart-ſhaped 9) Ovale fig. 4 
Heel 315 Ovate 64 
Hilum 358 Ovatum fig. 33 
Hiſpid 145; 6 F 
litpidum fig. 49 Palea 246 
Honey-combed 145, 4 Paleaceous 170 
Hook 366 Palmated 106 
Horizontale fig. 85 Palmatum fig. 22 
Huſk 346, 366 Pandour-ſhaped 104 
IL Pandouriform 104 
Imbrica fig. 106 Panicled 214 
Imbricated 390 Panicula 276, fig. 167 
Inane 28 Pa pllionaceous 324 
Incurvated 47 apilloſum fig. 54 
Inferior 296, 33$ Papillous 1 $7 
Inflated 9g Pappus 361, fig. 162 
Inflexum fa. 82 Piloſus fig. 162, 4 
Infloreſcence 264 Plumoſus f. 162, 6 
Intundibuli form 93 Papulbus 158 
Interrupted 232, 272 Farabolical 65 
Intire 174, 208 Parallelum diſſepimen 
Intortion 409, 410, 411 tum 348 
Intrafoliaceous 123 Partial 239 301 
Involucrum 299 Partite 37 
——partiale f. 13344 | Partitum fig. 28 
—— univerſale 2 133, J Patens fig. 84 
ex Patent 53 
Involuted 376 Pear 354 
Irregular 318 Pedated 231 
Iſthmis interceptum 352 |\ Pedatum ng. 67 
K. Pedicle 260 
Peduncle 4 
Peduncular 126 
Peltated 221 
Peltatum fig. 92 
Perfoliated 91 
Perfoliatum fig. 97 
Perennial 33 
Perunthium fig. 149 
Perianthy 288—291 
Pericarpium fig. 156 @ 
Perichztium 311 
Perſiſting 26 
Perſonatæ 323 
Petal 312 
Petala fig. 143 
Petiolated 220 
Petiolatum fig. 93 
Leaf floral 16 Fetioles 4, 125 
Leaves 6 Pileus 423, f. 139, 4 
Legumen 359, fig. 154 Pili 240 
Ligulated 326 Piloſe 164 
Limb 314 Piloſum fig. 47 
Lincar 70, 174 Pinnatifid 103 
Lineare fg. 7 Pinnated 232 
Lineated 143 Pinnatum hg. 23 
Lined 143 Cumimpari f. 68 
Lingueforme fig. 33 ——Abrupte f. 69 
Lingulated 39 ———Alternatim t. 50 
Lobate 69 ——Interrupte f. 71 
Lobatum fig. 19 —— -Cirrhoſum f. 72 
{ Lobed 39 Conjugatum t. 73 
Loculamentum 340 ——-Decurlive f. 74 
Lucid 141 ———Articulate f. 75 
Lumuiated 99 


Piſtil 10 
Lunulatum tig. 11 
6 102 


Keel 324 
Kernel 368 


* 98 


Lacerated 394 
Laciniated 395 
Laciniatum fig. 24 

Lacunous 155 

Lamina 316 

Lamine fig. 144, 6. 
Lana 242 
Lanated 163 
Lanceolate 69 
Lanceolatum fig. 6 

Lappet 316 

Lateral 121 

Laxus 382 


Plain 109 
Plaited 380 

Plicated 380 
Plicatum nig. 37 

Hum 353 

Plumolte 364 

Pollen 332, f. 151, 4 

Polycotyledones 416 

Polyphyllous 294 

Polyt;-ermous 419 

Pomum 354, fig 156 
Premorſum fig. 18 
Præmorſus 386 


Lyratum fig. 112 
W 102 


Maſked 323 
Membranaceous 33 
Monocoty ledones 414 
Monophyllous 293 
Monotpermous 417 
Multiflorous 263, 395 
Muricated 171 
Muticus * 


Naked 137 Procumbent 51 
Natant 218 Proliferous 209, 389 
Nectarium campanula- Proper 292, 302 
tum in narciſſo, f. 145 4 Pubes 17 
—Cornutum in aconito Pulpous 30 
fig. 146 Punctated 156 
—Horned fig. 147 UL 
In parnallia fig - 148 Quaterna, &&. fig. 103 
* t. 20 


Racemus 274, f. 164 
Rachis 283 


——  Solidus, f. 126 
— e N f. 127 


Caducous, 24 
Calcareous, 40g 
Caliculus, 405 
Calyptra 3io, f. 1360 
Calyculated, 298 
Calyx. See Cup. 
Campanulated, 94 


Canaliculatum 110, f. 60 [ Deltoid 1085 


Capillary, 363 


Capitulum 266, f. 136 @ Dentato-finuatum f. 26 Glutinohity 252 


Capſule 338, f. 156 6, 
f. 159, 26. 
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Declimng 46 


Cuſpidated 186 
Cyma 282 
Cymbiform 324 


Deciduous 2 
Decompound 232 


Germen 333, f. 143, 4- 
f. 149, 6. f. 152; a. 

Gibbous $6 

Glabrous 139 

Glandulæ concavæ f 1180 

——  — Pedicillatzf. 119 

Glandule 249 

Globoſe 79 

Glochis 248 

Glomerated 271 


Gluma 303 fig. 134, 4 


Nucleus fig. 157, 6 
Nutant 48 
Nux 368 


Decurrens fig. 93 
Decurſive bs 
fated 129 


Oblique 44 

=>, 

ongum fig: 5 

Obtuls 180 - 
Deltoides fig. 58 
btuſum fig. 40 
Dentated 178 Granulated 194 
Deutatum fig. 30 H Obvoluted 379 
Halbert-ſhaped 101 rculum fig. 136, 6 
ed before Sheet [5 X—2] 


, 


—Cumacumine f. 43 


it being 


Kadiated 328 

Radical 116 

Radicant 387 

Rad. us 425 

Radix tuberoſa f. 128 
——-Fuſliforma fig. 129 
—— Ramoſa fig. 130 
——Repens 131 
Rameum fig. 90 


Ramoſe, or ramous 211 8 


Ramoſiflimus 212 


btuſe crenatum f. 36 f Receptacle 13 


Receptaculum com- 

mune nudum f. 140 
Commune 3 
imbricatum f. 141 


Reclinatum fig. 86 
Reflex 49 
Reflexum fig. 86 

Regular 317 
Keniform 98 
Reniforme t. 9 
Kepand 179 
Repandum fig. 29 

Kepent 196, 203 

Reſupinated 373 

Retrotract 262 
Retuſe 182 
Retuſum fig. 46 
Revolute 50 
Revolutum fig. 87 
Revoluted 377 

Rhombous 72 

Romboidal 108 

Right 42 

Rigid 383 

Rimoſe 145, £ 

Ringent 319 

Root x 

Rotated 96 

{ Rugoſe 153 
Rugoſum tig. 52 
uncinated 103 


8 

Sabre-ſhaped gr 
{ Sagtuted — 

Sagittatum fig. 13 
Sarmentole 204 
Saw-toothed 176 
Scabrous 167 
— _ 

us 199, fig. r1 

Seel 12 1 


Seed - caſe tx 
Semen fig. 162, c 
Seminale tig. $8 
Semitores $2 
Sempervirent 27 
Sequent 58 
Sericeous 162 
4 176 
Serratum fig. 147 
Sellile f. 94 
Setaceous 166 
= 245 
Shaft 199 
Sheath 3og 
Sheathing 228 
Siliqua 346, f. 155 
Simple 269, 279, 286 
Simplex 207 
Simplicitliuuus 206 
Single 207 
Sꝛuuated 40 
Solid 28, 402 
Spadix 284, f. 133 
Spangle 16 
Sparie 132 
Spatha 3og, f. 132 
Spathulated 1035 
Speck 358 
Spica 268, f. 165 
Spina limplex f. 121 4 
—— Triplex f. 121 6 
Spinz 255 
Spineſceut 216 


Piltillum f. 143 ff &c. Spinous 172 


Squamous 388 

Squarrole 391 

Stalk 2, 197 

Stalked 362 

Stamina 9, f. 143 

Stellatum f. 131 

Stem 197 

Stimuli 256 

Stigma 337, f. 143 c. 
IS ee; 21 c. 

Stipes 200, f. 139 & 
314 


Stipitatus, 362 
Stipula 14 
Stipulæ f. 118 6 
Stock 200 
Stoloniferous 205 
Strobilus 357, f. 138 
Striated 144 
Strigæ 244 
Strigole 169 


Style 336 
Stylus j 1436, 18 c 
21 6 1 
duberoſus 420 \ BE 
Submerſed 2:7 Wo 
Subramoſe 210 
Subrotund 63 
Subrotundum f. a 
5 — 76 
Subulatum f. 8 
Sulcated 145 
1 — f. 61 
Superior 295, 304 
wob 350 
Wa 9h 99 


Tendril 15 

Teres $1, f. 62 
Tergeminous 236 
Terminal 136 
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Ternatum foliolis petio- Truncated 133 Viſcoſity 281 
latis f. 64, 65 © Trunk 3 | Vizzard 320 
Thorny 172 Tube 313 Umbella 277 
I hyrſus 277 Tuberous 192 — Univerſalis f 136 
Tomentoſe 160 - Tubulous 327 — Partialis f. 135 
Tomentoſum f. 48 Tunicated 403 Umbellula 281 
omentum 239 Turbinated ** Undated 114 
Tortile 307 begun f. 144 
Toraloſa 347 Vaginans 135 Unguis 315 
Trapeziform 73 Vaginating 228 - Uniflorous 304 
© f Triangular, &c. 71 alves f. 160, 44 Unilateral 275 
Triangulare f. 12 Valvulz 339 Univerſal 300 | 
ricoccous 344 Venoſum f. 53 Volva 311, f. 149, 6 
Trigonous, &c. 84 Venous 151 Voluble 203 
Trilobum f. 17 Ventricoſe 107 Utricle 250 
Trinervated 149 Vernation 373 
Trinerved 147 Verticillated 130 Waved 114 


Tripinnated 238 


Verticillus 265, f. 166 Wedge-ſhaped, 67 
Triplinerved 149 


Vexillum 324 Wheel. ſhaped 96 


I riternated 237 Villi 241 Whirled 130 | 
Triternatum f. 7 Villous 161 Winged 215 

Sine impart N $0 Virgated 213 Wings 324 
Cum immpari f. 81 Viſcid 159 Wrapper 299. 


SECTION II. 
. DELINEATION OF A PLANT. 
proceeding to explain this ſyſtem, it will be to 
make the reader acquainted with the principal outlines of a plant, 
as delincated by Linneus in his Principia Botanica. | 

A plant confiſts of Root, Trunk, Leaves, Props, Frb if 
cation, and Infloreſcence; to which may be added the Hablt. 

I. The ROOT conſiſts of two parts, viz. the caudex and 
the radicula, diſtinguiſhed according to ſhape, direction, dura- 
tion, &c, 

1. Cavpex, wary 6 is the body or knob of the root from 
which the trunk and branches aſcend, and the fibrous roots 
deſcend; and in different plants is either ſolid, bulbous (placed 
under a bulb), or tuberous. Solid, as in trees, ſhrubs, and 
many of the herbs. Bulbous will be explained under Hyber- 
nacle. Tuberous knobs are alſo ſolid and hard, containing one 
or more embryos or eyes. They are either only one knob, as 
turnip, carrot, &e. containing =y one eye at the top ; or conſiſt 
of many knobs connected together by ſlender fibres, as in potatoes, 
Jeruſalem artichokes, &c. each containing many eyes diſperſed 
over the ſurface : and are cither pitted, when the eyes lie inward, 
as in potatoes, &c. or tuberculated, containing the eyes outward, 
as in feruſalem artichokes, &c. I n tuberous knobs, the fibres 
or ſtringy parts iſſue from every part of the ſurface ; which is an 
eſſential difference from bulbous knobs, where they are confined 
to the caudex of the bulb only, and are the true and genuine roots, 
the bulb itſelf being only a large bud under ground. Thoſe tube- 
rous knobs with only one eye, differ as to duration, but are in 
general biennial ; thoſe with many eyes are perennial; both ſeem 
to be produced by the nutriment of the ſtem, like buds, and not 
by the fibrous roots, for the ſtem is firſt formed and becomes 
ſtrong, and as it grows to maturity, the tuberous knobs increaſe. 

2. RADICULA, a little root, is the ſtringy or fibrous of 
the root, deſcending from the caudex: it is really the principal 
and eſſential part of every root, and by which the nouriſhment 
is drawn from the earth for the ſupport of the plant. 

II. The TRUNK, which includes the branches, is that part 
which riſes immediately from the caudex, and produceth the 
leaves, flowers, and fruit. It is either herbaccous, ſhrubby, or 
arboreſcent; and is diſtinguiſhed according to itsſhape, ſubſtance, 
ſurface, &c. and admits of the following ſorts. | 

t. CAuLis, a ſtalk or fem, is the main or univerſal trunk 
which elevates the leaves and fruQtification, and is applied to 
trees, ſhrubs, and herbs : It is denominated ſimple when it doth 
not divide, and compound when it is divided into branches. 

2. CulMus, aftraw or haulm, is the proper trunk of graſſes; 
and alſo elevates both the leaves and fruQtification : It is ſome- 
times jointed, and ſometimes not; it is alſo ſometimes round, 
and ſometimes angular. | 

3. SCAPUS, a alt, is an herbaceous trunk, which elevates 
the fructification, but not the leaves ; that is, it is a ſtalk pro- 
cceding immediately from the root, and terminated by the flowers, 
as in nareiſſus, hyacinth, &e. 

4. Srirzs, a trunk, uſed by Linnæus for the trunk of muſh- 
rooms : as alſo for that ſlender thread or footſtalk which clevates 
the feathery or hairy down with which ſome ſeeds are furniſhed 
and connects it with the ſeed. 

III. The LEAVES are ſaid by Linnæus to be the muſcles 
or organs of motion of a plant ; by others, the organs by which 
perſpiration and inſpiration are performed, They are defined as 

roceeding from the expanſion of the veſſels of the ſtalk, formi 
everal ramifications like net-work, extended in length 
breadth in a determinate manner, having the interſtices filled up 
with a tender pulpy ſubſtance ; and the external covering is ſup- 
poſed to be a continuation of the ſcarf ſkin of the ſtalk, 

Leaves are either ſimple or compound; and are diſti 
by their figure, ſituation, inſertion, number, diviſions, Kee. 

A imple leaf, is ſuch as either adheres to the branch ſingly, or 
whole footſtalk is terminated by a ſingle ſimple expanſion, not 
parted to the middle rib; and is determinated by its ſhape, ſurface, 
and diviſions, * 


A NY: 

A compound leaf, [is ſueh whoſe ſootſtalk is [furniſhed win, 
ſeveral ſeparate ſimple expanſions 3 or, in other words, whoſe di. 
viſions extend to the middle rib, now called a common petiole 


or footſtalk, ſupporting ſeveral lobes or little ſimple leaves, of 
which the compound leaf conſiſts : they are diſtinguiſhed by ſhape, 


&c, and the form by which they are attached to the common 
footſtalk, as palmated, winged, feathered, &. Sometimes leaves 
are twice or more compounded ; which di viſions admit of many 
modifications, and give riſe to as great variety of terms. It ma 
ſometimes be difficult, at firſt ſight, to know a common footſtalk 
to a compound leaf, from a branch: but it may be obſerved, 
that a common footſtalk, where it iſſues from the branch, is 
either flat or hollow on one fide, and convex on the other ; 
whereas branches are alike on both ſides, whether round, 
flat, or angular : again, buds are never found at the angles formed 
by the lobes of a ** leaf with the footſtalk, but at the 
angles formed by the k of the whole compound leaf and 
the ſtem : and it may always certainly be diſtinguiſhed by its fall. 
ing off with the little leaves which it ſupports. 

"The manner or place in which leaves are attached to the plant 
is called the determination of leaves and is diſtinguiſhed by ſe. 
veral terms, according to number, diſpoſition, inſertion, figure, &c. 

IV. The PROPS, fulcra, a term uſed to — thoſe ex- 
LN. which ſtrengthen, ſupport, or defend the plants on 

ich they are found, or ſerve to facilitate ſome neceſſary ſeere- 
tion; and are as follows: 

1. PzT10LUs, the footſtalk or ſupport of a leaf, 

2. PepuncuLvs, the footſtalk or _ of a flower. 

3. STIPULA, haulm or huſk, a ſort of ſcale or ſmall leaf, ſta- 
tioned on moſt plants (when preſent) on each ſide the baſe of the 
footſtalk of leaves and flowers, at their firſt appearance, for the 
purpoſe of ſupport : They are placed either ſingle or double; and 
ſometimes on the inſide, as in the fig and mulberry ; or on the 
outſide, as in the birch, lime, and papilionaceous flowers: They 


the ſtem, as in the plane tree. As to duration, they ſometimes 
fall before the leaves, and ſometimes are equally perſiſtent : They 
often afford a good diſtinction for the ſpecies, 

4. CixRHUs, a curl, meaning a cla = or tendril, is the fine 
ſpiral ſtring or fibre by which plants faſten themſelves to ſome 
other body for ſupport : They are ſometimes placed oppoſite to 
the leaves; ſometimes at the ſide of the footſtalks of the leaves; 
ſometimes they ifſue from the leaves themſelves ; and ſometimes 
they put out roots, as in ivy, &c. 

5. Poss, a term applied to the hair, down, wool, beard, 
briſtles, glands, and ſeveral other appearances on different parts 
1 plants, ſerving the double purpoſe of defence and veſſels of 

ecretion. 
= 8 the defenſive weapons of plants; as thorns pric- 

es, &c. 

7. BrAcTEx, thin plates of metal, are the floral leaves ; 
and mean not only thoſe leaves ſituated on the ſtalk neareſt to 
the lower — of the flower, but thoſe which ſometimes termi- 
nate the flower ſtalk ; being compoſed of large bractez reſem- 
bling a buſh of hair, and are then called brafee comoſe, as in 
crown-imperial, lavender, and ſome ſpecies of ſage. 

V. The FRUCTIFICATION, or mode of fruit -bearing, 
conſiſting of the calyx, corolla, ſtamina, piſtillum, pericarpium, 
ſemina, and receptaculum ; which will be afterwards explained. 

VI. The INFLORESCENCE, or mode by which flowers 
are joined to their ſeveral peduncles, whether common or par- 
tial. 

A flower in the Sexual botany hath a very different ſignifica- 
tion from the ſame term of former writers; for if the antheræ 
and ſtigma be preſent, though the calyx, corolla, filaments of 
the ſtamina, and ſtyle of the piſtillum be wanting, it is till a 
flower ; and if all the parts are preſent, it is a complete flower. 
The ſeed alſo conſtitutes the fruit, whether there be a pericar- 
arm or ither ſimple or aggregate; ſimple, wh 

omplete fowers are either imple or te; ſample, when 
no — the fructification is common to many Eon florets, 
but is confined to one only ; aggregate, when the flower conſiſts 
of many florets collected into a head by means of ſome part 
the fructifieation common to them all, as by a common recep- 
tacle, or common calyx ; as iri dipſacus, ſcabioſa, &c. 

From the different ſtructure, diſpoſition, and other circum- 
ſtances of the receptacle or calyx, being the only common part 
to aggregate flowers, ariſe ſeven diviſions; 5 

1. AGGREGATE, properly ſo ealled, conſiſting of ſuch flow- 
ers as are formed by the union of ſeveral leſſer flowers or florets, 
placed on partial peduncles, on a common dilated receptacle, 
and within a common perianthium ; and in thoſe flowers where 
each floret hath its proper calyx, that is alſo a perianthium. | A 
flower is ſaid to be radiate, when the florets in the radius or 
circumference differ from thoſe in the diſk ; in which caſe they 
are generally larger, and are called ſemi-forets, from their diffe- 
rence in form, and in diſtinction from thoſe of the diſk, which 
are called proper florets : and they alſo differ as to ſex, which 
gives riſe to ſeveral of the orders in the claſs ſyngeneſia, which 


contains the-compound flowers |. FED 
| 2. Cou- 


are alſo either ſitting, extended downwards, or ſheathing along 
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a, COMPOUND AGGREGATY, coniiſting alſo of ſeveral flo- 
rets, placed fitting (or without partial peduncles) on a common 
dilated receptacle, and within a common 1 and 
where each floret hath its proper calyx, it is alſo a perianthium. 
Compound flowers alſo admit of a further deſcription; viz.” each 
floret conſiſts of a ſingle petal, with generally five diviſions, and 
having five ſtamina diſtin at the baſe, but united at the 
top by the antherz into a cylinder, through which paſſeth the 
ſtyle of the piſtillum, longer than the ſtamina, and crowned by 
a ſtigma with two diviſions that are rolled backwards, and hav- 
ing a ſingle ſeed placed upon the receptacle under each floret. 
This is the general character of a compound flower, to which 
there are a few exceptions ; it alſo differs when the flower is radi- 
ate: but the eſſential character of a regulat floret conſiſts in the 
antherz being united ſo as to form a cylinder, and having a ſin- 
gle ſeed placed upon the receptacle under each floret. : 

. UMBELLATE AGGREGATE, when the flower confiſts of 
many florets placed on faſtigiate peduneles proceeding from the 
ſame ſtem or receptacle ; and which, though of different lengths, 
riſe to ſuch an height as to form a regular head or umbel, whe- 
ther flat, convex, or concave ; and both the common and partial 
calyx Linnæus calls an involucrum. It is called a ſimple umbel, 
when it hath no leſſer diviſions ; a compound umbel when each 
peduncle is ſubdivided at its extremity into many leſſer pedun- 
cles for ſupporting the flowers, ſo as to form ſeveral Jittle um- 
bellas, uniting in one head; the whole together is called an 
univerſal umbel, and the little umbellas are called partial umbeli. 
In ſome genera, that have radiated umbels, the florets of the 
centre — thoſe of the circumference, differ both as to ſex and 
ſize; but in general each have five petals, five ſtamina, and 
two ſtyles, or one that is bifid, with a germen placed beneath 
and two naked ſeeds, which when ripe, ſeparate below, but 
remain connected at the top, 

4. CYMOUs AGGREGATE, (from cyma a ſprout) called by 
Linnaeus a receptacle, is when ſeveral faſtigiate peduncles pro- 
cced from the ſame centre like the umbel, and riſe to nearly an 
even height; but unlike the umbel, the ſecondary or partial pe- 
duneles proceed without any regular order, as in ſambucus, 
viburnum, &c. 

5. AMENTACEOUS AGGREGATE, are ſuch flowers as have 
a long common receptacle, along which are diſpoſed ſquamæ or 
ſcales, which form that ſort of calyx called an amentum or catkin, 
as in corylus, pinus, juglans, &e. Amentaceous flowers gene- 
rally want the petals, and all of them are of the claſſes monoecia 
and dioecia, 

6. GLuMOSE AGGREGATE, are ſuch flowers as proceed 
from a common huſky calyx belonging to graſſes, called g/uma : 
many of which are placed on a common receptacle called rachis, 
collecting the florets into the ſpike, as triticum, hordeum, ſe- 
cale, lolium, &c. 

7. SPADICEOUS AGGREGATE, are alſo ſuch flowers as 
have a common mg protruded from within a common ca- 
lyx called /patha, along which are diſpoſed ſeveral florets. Such 
a receptacle is called 2 and is either branched, as in phœ- 
nix ; or ſimple, as in nareiſſus, &c. In this laſt caſe the — 
may be diſpoſed, either all around it, as in calla, dracontium, 
pothos, &c. on the lower fide of it, as in arum, &e. or in two 
ſides, as in zoſtera, &c. Theſe flowers have generally no par- 
tial calyx. 

Theſe are the ſeveral diſtinctions of aggregate flowers (accord- 
ing to Linnzus) ; beſides which there are ſeveral other modes 
of flowering, properly ſo called, that come under the general 
term Infloreſcence, and often afford the beſt marks to diſerimi- 
_ — ſpecies. Theſe modes of flowering are chiefly expreſſed 
as follows: 

1. VERTICILLUS; a whorl, when the flowers are placed in 
whorls at each joint round the common ſtalk : they have very 
ſhort partial peduncles ; are all of the labiated kind ; and have 
either two or four ſtamina, and four naked ſeeds, as in ſalvia, 
marrubium, mentha, &. A verticil hath ſeveral diſtinctions, 
as naked, bracted, &c. and all thoſe genera with four ſtamina 
are of the claſs Didynamia. 

2. CAPITULUM, a little head, is when many flowers are con- 
nected into nearly a globular form or head, on the ſummit of 
the common ſtalk, ſometimes with, and ſometimes without par- 
tial peduncles, as in gomphrena, &c. and is diſtinguiſhed by its 
ſhape and other circumſtances — Under capitulum is now intro- 
duced the term faſciculus (a little bundle), which in former 
editions ſtood diſtint, It means when the peduneles are ere, 
parallel, approaching each other, and raiſed to the ſame height 
as in ſweet William, where they generally proceed from diffe- 
rent =u-o of the common ſtalk, oppoſite to each other, 

3 SPICA, a ſpite, when the flowers, having no partial pedun- 
cles, are ed alternately around a common — peduncle. 
It is called ſp:ca ſecunda (a ſingle- row d ſpike), when the flow- 
ers are all turned one way, following each other; and /pica 
difticha (a double-row'd Poe) 1 the flowers _ — 
two ways, as in lolium, &c. nd it is diſtingui y 
and — eireumſtances. ; 

4. CoxyMBUs, (a clufter of ivy-berries), when the leſſer 
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peduncles of the flowers from different parts of the com- 
mon peduncleor ſtalk ; and though of unequal lengths, and ſome 
times ſimple, and ſometimes branched, yet form a regular ſurface 
at the top; as in the — plants (claſs Tetradynamia). The 
corymbus may be ſuppoſed to be formed from a ſpike, by adding 
partial peduncles to the flowers; and ſeems to be the mean be- 
tween racemus and umbella, the peduneles rifing gradually from 
different parts of the common ſtalk, like thoſe of the raceme; 
and proceed to a proportionable height like thoſe of the umbel. 
5. THYRsSUs, (a young fall); a mode of flowering reſem- 
bling the cone of a pine : Linnzus faith, it is a panicle con- 
tracted into an ovate or egg-ſhaped form; the lower peduncles, 
which are longer, horizontally ; and the upper, which are ſhor- 
ter, mount vertically, as ſyringa, &c. 

6. RActmus, p bunch of grapes), is when the flowers are 
laced on ſhort partial peduncles, proceeding as little lateral 
ranches, from and along the common peduncle. It reſembles 

a ſpike in having the flowers placed along a common peduncle, 
but differs from it in having partial peduncles: it alſo differs 
from a corymbus in the ſhortneſs and equal length of its pedun- 
cles, = forming a regular ſurface at the top; as in ribes-rubrum, 
vitis, &c; 

7. PAnICULA, {the tuft upon reeds), is when the flowers 
ate diſperſed upon peduncles variouſly ſubdivided ; or it is a 
ſort of branching ſpike, compoſed of ſeveral ſmaller ſpikes, 
attached along a common peduncle, as in avena panicum, and 
ſeveral other grafſes, and many other plants. When the partial 
peduncles diverge and hang looſe, it is called a diffuſe, and when 
they converge, it is called a cloſe panicle. 

o theſe may be added the term Ax ILLARES, (from axillas 
the arm-pit), being ſuch flowers as proceed from the angle 
formed by the leaf and the ſtem, as is moſt common: And 
TezRMINALES, being ſuch flowers as terminate the ſtalk or 
branch. Alſo every other mode of flowering is called the 2 
reſcence, whether oppoſite to the leaves, lateral, ſingle, double, 
erect, bending, &c. 

Under this head of Infloreſcence may be explained Luxvuzt- 
ANT FLowERs, (commonly called double-flawers); which, as 
they are conſidered 1 as varieties and unnatural, belong 

perly to the head, Habit of plants. A luxuriant flower is 
uppoſed generally to be owing to ſuperabundant nouriſhment ; 
the luxuriant part is generally the corolla, but ſometimes the 
calyx alſo, It is divided into three degrees: 1. multiplicatus ; 
2. plenus; 3. prolifer: To which may be added, as an oppoſite 
imperfection, flos mutilatus. 

1. MuLTierticAaTtus, when the petals of the coralla are 
only ſo far multiplied as to exclude part of the ſtamina ; and is 
called duplicate, triplicate, quadruplicate, c. according to the 
number of rows of petals. 

2. PLENUus, when the corolla is ſo much multiplied; as to 
exclude all the ſtamina ; which is occaſioned by the ſtamina 
turning petals and the flower is often ſo crowded as to exclude 
or choak the piſtillum alſo. Therefore, as the eſſential parts of 

neration are thus wholly, or in part deſtroyed, the plants — 
arren and imperfect, and no ſeed or very little ean be expected 

from them. — with one petal are not very ſubject to 
fulneſs ; when they are, it generally ariſes from an increaſe of 
the diviſions of the petal. fe is moſt uſual in flowers of many 
petals, where it ariſes various ways; ſometimes by multiplication 
of the petals only, ſometimes of the calyx or nectarium, and 
ſometimes of all. Compound flowers are alſo fubje& to luxu- 
riance, ariſing ſeveral ways: 

3. PxOL1FER, when one flower grows out of another; this 
pany happens in full flowers, from their greater luxuriancy. 

n ſimple flowers, it ariſes from the centre, and proceeds from 
the pr_ ſhooting up into another flower, ſtanding on a ſin- 

le footſtalk. In te flowers, (properly ſo called), many 
Potſtalked flowers are produced out of one common calyx. In 
umbellate flowers, a ſecond umbel proceeds from the centre of 
the firſt umbel, producing little umbels ; which by a greater 
exertion of luxuriancy may produce others with little umbels, 
and thus may proceed ſeveral heads of flowers, each growi 
out of that immediately below it, furniſhed with little umbels 
variouſly compounded. A prolific flower is alſo called /zafy 
(frondoſus , when it produceth branches with flowers and leaves, 
which, though rare, ſometimes happens in roſa, anemone, mo- 
narda, and others. As in luxuriant flowers many parts of the 
natural character are deficient in the whole or in part, they can 
only be diſtinguiſhed wa general habit, and by ſuch parts as 
remain in the natural ſtate ; as very often by the calyx, and in 
operons flowers, the loweſt ſeries or rows of petals remain 
the ſame, as in roſa, papaver, nigella, &c, ] 

FLos MUTILATUS, in ſuch a flower as occaſionally is depri- 
ved of all, or the greateſt part, of the petals, yet bears ſeeds, as 
in ſome ſpecics of tuſſilago, campanula, &c. This term is op- 

ed to luxuriance, and is ſuppoſed by Linnæus to be cauſed 
y a defect of heat, though it may alſo happen by other cauſes, 

Under this head of flowers, may alſo be mentioned the dif- 
ferent fexes. : 

FLowERs, in reſpect to Sex, are diſtinguiſhed wn 
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female, hermaphrodite, and neuter. Male 972 are ſuch as 
have only the ſtamina or males, as in the claſſes monoecia, 
dioecia, and polygamia. Female flowers are ſuch as have only 
the piſtilla or females, as in the ſame clafſes monoecia, dioecia, 
and polygamia. Hermaphrodite flowers are ſuch as have both 
the ſtamina and piſtilla in the ſame flower, as in all the other 
claſſes: hermaphrodites are alſo diſtinguiſhed into male herma- 
phrodites, when the female is ineffectual; and female herma- 
phrodites, when the male is ineffectual. Neuter flowers are 
ſuch as have neither ſtamina nor piſtilla perfect. The plants 
* themſelves alſo take a denomination from the ſex of their 
flowers ; as male plants are ſuch as bear male flowers only ; 
female plants are ſuch as bear female flowers only ; hermaphro- 
dite plants are ſuch as bear hermaphrodite flowers only. An- 
drogynous- (male and female) plants are ſuch as bear both male 
and female flowers, diſtinct, upon the ſame root, as in the claſs 
monoecia. Polygamous plants are ſuch as bear hermaphrodite 
flowers, and male or female flowers, or both diſtin, on the ſame 
or on different roots: if on the ſame root, the flowers are either 
male hermaphrodites and female hermaphrodites; or hermaphro- 
dites and male; or hermaphrodites and female, diſtin; if on 
different roots, the flowers are either hermaphrodites and male 
hermaphrodites and female ; hermaphrodites and both male and 
female; or are androgynous and male ; and ſometimes androgy- 
nous and male and female on three diſtin plants. 

VII. The HABIT of plants, by which ancient botaniſts 
meant the whole external appearance of every part thereof, 
whereby they were arranged in their ſeveral ſyſtems; but by 
Linnzus it is mcant to be the agreement of plants of the ſame 
genus or natural order ; chiefly in the following circumſtances, 

Gemmation, The ſtructure and diſpoſition of the bulb, as 
ſolid, coated, ſcaly, ſtem-bulb. Alſo of the bud; its origin 
petioled, ſtipuled, cortical; its contents leafy, floral, common. 

Vernation. The complication of the leaves within the bud, 
as conduplicate or doubled together ; convolute or rolled together ; 
involute or rolled in ; revolute or rolled back ; imbricated or 
tiled; equitant or riding obvolute or rolled againſt each other; 
plaited or folded over ; ſpiral or coiled like a watch-ſpring, one 
end in the centre, | 

AMſiivation, The ſtate of the bud in ſummer, as convolute, 
imbricated, conduplicate, valved, uncqual-valved, 

Tertien. The twiſting or bending of the parts, as uniform, 
1 from the right, from the left, reciprocal, reſupine, 
piral. | 

Nuptials. Male, female, androgynous, hermaphrodite, 

Semination, The ſhape and other circumſtances of the ſeed, 
as tall, wing, tuft, awn, hooks, gluten, curvature, Alſo of the 
pericarpium ; as berrying, inflation, viſcoſity, claſticity, ſtrue- 
ture. 

Placentatien, The number and diſpoſition of the cotyledons ; 


or if wanting, 

Variation, Of colour, ſize, pubeſcence, age. 

External : plaited, bundled, broad-leaved, curled, awnleſs. 

Internal : mutilated, great-flowered, luxuriant, creſted ; vi- 
viparous, bulb-hearing. 

By variation or variety are meant ſuch differences as are only 
incidental to vegetables, and are not found conſtant and unchan- 


geable ; that is, where * raiſed from the ſame ſecd, by | 


tome accidental cauſe differ in form and appearance, from the 
true character of the ſpecics to which they belong; which cauſe 
being removed, the plant is reſtord to its true ſpecific character: 
and theſe incidental varieties chiefly ariſe by difference of ſoil 
or culture, in ſome of the above circumſtances, And though 
it is as neceſſary to collect varieties under their proper ſpecies, 
as the ſpecies under their proper genera ; yet it is often more 
difficult; firſt, from the difficulty of aſcertaining the genus, and 
ſecondly, from the variety of confounding the ſpecies ; and 
ſometimes ſome parts of the ſpecific character itſelf are alſo ſubject 
to variety, particularly the leaves; though in general the true 
ſpecitic character is conſtant and unchangeable, ariſing only from 
ſuch circumſtances wherein plants of the ſame genus are found 
to diſagree, which diſtinctions are commonly taken with moſt 
certainty, from the following parts, ( viz.) root, trunk, leaves, 
fulcra, hybernacle, infloreſcence : all which parts have been 
alrcady explained, except hybernacle. 

The YBERNACULUM, {winter ladgement), is that 
part of a plant which defends the embryo or future ſhoot from 
- external injuries during the winter; and, according to Linnzus, 

is either a bulb or a bud. 
I. A Bors (bulbus), is a large ſort of bud produced under 
ground, placed upon the caudex of certain herbaceous plants, 
hence called bulbous plants ; all of which are perennial, that is, 
perpetuated by their bulbs or ground buds, as well as by ſeeds; 
they are therefore improperly called roots, being only the hyber- 
nacle of the future ſhoot. Bulbs are of the following ſorts : 

1. Squamous ; conſiſting of ſcales laid over each other like 
tiles, as in the lily, | 


t) The calyx is conſidered a part of the flower, though it more 


general and is 

drops before or with the corolla, and before the fruit is ripe, as in the claſs 5 — „ and Many other plants. It is alſo confidered a 
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2. Solid; conſiſting of a cloſe ſubſtance, as in tulips. 

3. Coated; conſiſting of many coats infolding each other, 35 
in onions. c | 

4. Cauline; produced not only from the ſides of the principal 


bulb called a ſucker or offset, but from other parts of the ſtem ; 


as in erow or wild garlic, and in ſome ſpecies of onion (hence 
called bulbifer2us) where they are produced at the origin of the 
umbel of flowers. | 

II. A Bup (gertma), is the embryo of the plant, ſeated upon 
the ſtem and branches, covered with ſcales. In general there 
are three forts of buds:—That containing the flower only, as in 

plar, aſh, &c. where the leaf-buds and flower-buds are diſtin: 
What containing the leaves only, as in birch, &. and, That 
containing both flower and leaves, as in the generality of plants ; 
and theſe laſt ſometimes contain leaves and male flowers, ſome- 
times leaves and female flowers, ſometimes leaves and herma- 
phrodite flowers. 

Annual plants are only renewed from ſeeds; and ſeveral other 
plants, both trees and ſhrubs, have no winter buds: It is alſo 
obſerved in hot countries, that few plants have buds ; or at leaſt 
they are without that ſcaly covering which ſeems eſſential to a 
was and conſtitutes the hybernacle, inſtead whereof are pro- 
truded ſmall feather-like branches from the wings of the leaves, 
(defence and protection from cold not being neceſſary); whereas 
in cold countries moſt plants have buds, which are wrapped up 
all the winter, in readineſs to greet the approaching ſpring. 

Laſtly, what is called the SLEEP of plants, according to Lin- 
neus, happens various ways; as by converging, including, 
ſurrounding, fortifying, conduplicating, involving, diverging, 
depending, inverting, imbricating. This diſpoſition in plants is 
very remarkable in chick-weed, pimpernel, dandelion, goats- 
beard, &c, which expand their flowers only at certain times of 
the day, and ſhut them up at the approach of night or a ſtorm : 
which ſhews the great care nature takes to protect and invigorate 
her feeble offspring; and from hence may often be prognoſtica- 
ted a change of weather, In many Rm not only the flowers, 
but the young ſhoots, are defended from external injuries, by 
the neareſt leaves converging and 1 the tender rudiments. 

The effence of every vegetable, ſays Linnæus, conſiſts in the 
fructifieation (or mode of fruit bearing), and the efſence of the 
frucification conſiſts in the flower and fruit, the effence of the 
flower conſiſts in the antheræ and ſtigma, and the eſſence of the 
fruit conſiſts in the ſeed, Hence, in his ſexual theory, he ne- 
ceſlarily makes the flower and fruit the foundation of his generic 
diſtinctions. Theſe are generally compoſed of ſeven parts; the 
CALYX, the COROLLA, the STAMINA, the PISTILLUM, the 
PKERYCARPLIUM, the $KMINA, the KECKPTICULUM ; and the 
preſence or abſence, the number, figure, * and ſituation 
of the ſeveral parts, conſtitute the genus. But as there are few 
genera wherein all the parts of the natural character are conſtant 
in every one of the ſpecies, it is neceſſary to fix upon ſuch vir- 
cumſtances as are conſtant in both genus and fpecies, and call 
thoſe the eſſential or ruling character, as well the more caſily tu 
diſtinguiſh one genus from another, as to regulate and fix the 
ſeveral ſpecies and their varieties to their reſpective genera ; tor 
which purpoſe, in ſome caſes, Linnzwus was obliged to have re- 
courſe to the netarium, afterwards explained, The firſt tour 

rts of the fructification are properly parts of the flower, and the 

aſt three are parts of the fruit, 

I. Fhe CALYX (*®), a cup, is the termination of the outer 
bark /cortex ) of a plant. Its chief uſe is to incloſe, ſupport, and 
rotect the other parts of the fructification. When preſent, it 
is ſeated on the receptacle : and is diſtinguiſhed by its figure; by 
the number, diviſion, and ſhape of its leaves, or ſegments ; and 
by the following names, according to the circumſtances with 
which it is attended. | 

PERIANTHIUM, {ſurrounding the money when its ſtation 
is cloſe to, and ſurrounds the other parts of the fructification, 
and is then called the perianthium of the fruftification : If it in- 
cludes many floſcules, as in ſeabioſa, and other aggregate and 
compound flowers, it is called a common perianthium : if it in- 
cludes only one floſcule, in ſuch flowers it is called a proper pe- 
rianthium : if it includes the ſtamina, and not the germen, it 1s 
the perianthium of the 2 ng and is ſaid to be above, as in 10- 
nicera, ribes, campanula, &c. if it includes the germen, but 
not the ſtamina, it is the perianthium of the fruit, and is 
ſaid to be below, as in linnea and morina, each of which have 
two calyxes and two receptacles above each other, one of the 
flower and the other of the fruit, and may therefore ferve as in- 
ſtances in both caſes. 

INvoLUCRUM, (a cover), when ſtationed at the foot of an 
umbel, below the common receptacle, and at a diſtance from the 
flower : it is called-univerſal, If placed under the univerſal um- 
bel: and partial, if placed under a partial umbel. 

AMENTUM, (a thong), meaning « catkin, when it conſiſts of 
a great number of chafty ſcales, diſpoſed along a ſlender axis or 
common receptacle, which, from its reſemblance tu a cat's — 


with, the fruit, as in the claſs didynamia, and moſt other plants ſometimes it 
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in the fruit than it had in the flower t In ſome plants there Is tone, of Karten 
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Iath obtained the name ca tin: and theſe flowers have generally 
no petals : Sometimes the ſame amentum ſupports both male and 
female flowers, diſtin, on the ſame plant, as in carpinus, &c. 
ſometimes the male and female flowers are removed from each 
other on the ſame plants, and the amentum ſupports only the 
male flowers, and the female flowers are incloſed by a perianthi- 
um, as in corylus, juglans, fagus, &c. and ſometimes an amen- 
tum only ſupports male flowers on one plant, and female flowers 
on another plant, as ſalix, populus, &c. i | 

SpATHA, (a ſheath), being a ſort of calyx growing from the 
ſtalk, burſting lengthways, and protruding a ſpadix or receptacle, 
ſupporting one or more flowers, which have often no perianthium 
and conſiſts either of one leaf, with a valve or opening on one 
fide only, as in nareiſſus, galanthus, and the greater number of 
ſpathaceous plants ; or of two leaves, with two valves or open- 
ings, as in ſtratiotes, &c. or is imbricated, as in muſa, &c. 
with one or two valves, 

Grun, (a huſt), this chiefly belongs to. corn and graſſes 
conſiſting of one, two, three, or more valves, folding over each 
other like ſcales, and frequently terminated by a long, ſtiff, pointed 
prickle, called the aria ( beard or an). 

CALYPTRA, (a verl or covering), the proper calyx to moſſes ; 
it is placed over the anther of the ſtamina, reſembling an ex- 
tinguiſher, a hood, or monk's cowl. 

OLVA, from its en/olding or involving, is the proper calyx to 
funguſſes, being membranaceous, and ſurrounding the ſtalk or 
pillar before their ny ge 

It is often difficult to diſtinguiſh the calyx from the bractæa, 
or floral leaves, which are found on many pints, ſituated on the 
flower ſtalks ; and are often ſo near to the lower parts of the frue- 
tification, as to be confounded with, and miſtaken for, the calyx, 
as in tilia, helleborus, paſſifſora, &e. (in helleborus the calyx is 
wanting) : but they may be beſt diſtinguiſhed by this rule ; the 
floral leaves differ in ſhape and colour from the other leaves of 
the plant, but are commonly of the ſame duration; whereas the 
calvx always withers when the fruit is ripe, if not before]. 

II. The COROLLA, (a wreath or little crown), is the 
termination of the inner bark //iber ) of the plant; which accom- 

anics the fructification, in the form of leaves variouſly coloured : 
t is generally ſeated on the receptacle, ſometimes on the calyx; 
ſerving as an inner work of defence to the part it incloſes ; as the 
calyx, which is uſually of ſtronger texture, does for an outer 
work. The leaves of which the corolla are compoſed are called 
petals, by the number, diviſion, and ſhape of which it is diſtin- 
guiſhed, Ir is ſaid to be below, when it includes the germen, 
and is attached to the part immediately below it, as in ſalvia, 
borago, convolvulus, primula, &. and it is faid'to be above, 
when it is placed above the germen, as in lonicera, ribes, cratzgus, 
&e, In reſpe& to duration, the corolla either continues till the 
fruit is ripe, as in nymphca : or falls off at the firſt opening of 
the flower, as in a&tza, thalictrum; or falls off with the ſtami- 
na and other parts of the flower, as in moſt plants ; or does not 
fall, but withers, as in campanula, cucumis, and others, 

There is alſo a part which Linneus ys principally belongs 
to the corolla, as an appendage to the petals ; which he calls the 
neclarium (from nectar the fabled drink of the gods); and is that 
part containing the honey, which is the principal food of bees 
and other infects. But, though in ſuch plants where it is found, 
it may more commonly be attached to the corolla, and be then 
moſt evident? yet it is almoſt as often attached to other parts of 
the fructifieation: Linnæus therefore chiefly makes uſe of it as 
an eſſential character in many of the genera, as being leſs variable 
than his other diſtinctions ; and obſerves, that when it is diſtinct 
from the petals, that is, not united with their ſubſtance, thoſe 
plants are generally poiſonous : The tube or lower part of mono- 
petalous flowers, he conſiders as a true nectarium, becauſe it 
contains a ſweet liquor. But as it affords very ſingular varieties 
in other inſtances, it hath obtained the following diſtinctions. 

1. CALYCINE NECTARIA, ſuch as are fituated upon, and 
make a part of, the calyx ; as in tropæolum, monotropa, &e. 

2. COROLLACEOUS NECTARIA, ſuch as are attached to the 
corolla. Theſe are called calcariate (from calcar }, when they 
reſemble a ſpur or horn : which are either on flowers of one petal, 
as invaleriana, antirrhinum, &c. or on flowers of many petals, 
as in orchis, delphinium, viola, fumaria, &ec. Or the nectarium 
lies within the ſubſtance of the petals, as in fritillaria, lilium, 
berberis, iris, ranunculus, &c. 

» STAMINEOUS NECTARIA, ſuch as attend the ſtamina, 
and are either ſeated upon the antheræ, as in adenanthera ; or 
upon the filaments, as in laurus, dictamnus, campanula, &e. 

4. PisritTAczous NECTARIA, ſuch as accompany the 
piſtillum, and are placed upon the germen, as in hyacinthus, bu- 
tomus, cheiranthus, heſperis, &c. 2 

5. ReEctEyTACULACEOUS NECTARIA, ſuch as join to the 
receptacle, as in polygonum, ſedum, ſempervivum, &c. 

NecTtARIA, that crown the corolla, that is, when placed 

in a ſeries or row within the petals, though entirely unconnected 


with their ſubſtance, as in paſliflora, lychnis, ſilene, &c. and | 
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germen as through a tube. 


in this ſituation it often reſembles a cup, as in nareiſſus, &x. 

7- NE ARA, of fingular conſtruction, being ſuch as cannot 
properly be placed under any of the foregoing diſtinctions, as in 
amomum, circuma, ſalix, utrica, &c. 

The proper uſe of the nectarium, and why it ſhould have ſuch 
very different ſituations, is not yet known : but as it is found in 
moſt plants, there is great reaſon to believe it an effential part 
in the fructifieation, though not always perceptible. 

III. The STAMINA, /threads or chives) ; the males 
of the flower, proceeding from the wood of the plant, each 
ſtamen conſiſting of two parts, viz. the filament and the antheræ. 
in moſt flowers they are placed upon the receptacle, within the 
corolla, and round the germen ; and are chiefly diſtinguiſhed by 
number. 

The FiLAMENT (from filum, a thread), is the thread-ſhaped 
part of the ſtamen, ſerving as a footſtalk to elevate the antherz, 
and is ſometimes found to have jags or diviſions //acinie) : which 
are either two, as in ſalvia; three, as in fumaria ; or nine, as 
in the claſs Diadelphia. They are alſo diſtinguiſhed by their form 
or figure, as awl-ſhaped, thread-ſhaped, hair-like, ſpiral, revolute, 
&e. by their proportion, as equal, unequal, irregular, long, or 
ſhort : and by their ſituation, being generally oppoſite to the 
leaves or diviſions of the calyx, and alternate with the petals ; 
that is, when the diviſions of the calyx are equal in number to 
the petals, and to the ſtamina, In monopetalous flowers they 
are generally inſerted into the corolla; but ſcarcely ever in flowers 
of more than one petal, but into the receptacle : yet in the claſs 
Icoſandria they are inſerted into the calyx or n though the 
flowers have many petals), as alſo in a few other plants. But 
in the claſs Polyandria, and moſt other polypetalvus plants, they 
are inſerted into the receptacle, like the calyx and corolla. The 
claſs Gynandria, however, is an exception to the above rules, 
where the ſtamina are placed upon the piſtillum, or female part 
of the flower; and are ſometimes without filaments, 

The Ax THERA (from anther, a flower), emphatically (6 
called from its great utility in the fructification, is the top or 
ſummit of the filament, containing the impregnating pollen or 
farina; and is either one to cach filament, as in moſt plants; 
or one common to three filaments, as in cucurbita, &c. or one 
common to five filaments, as in the whole clafs Syngeneſia : or 
ſometimes there are two anther to cach filament, as in ranun- 
culus, and mercurialis 3 three to cach filament, as in fumaria ; 
five to three filaments, as in bryonia ; or five to each filament, 
as in theobroma. The anthera is alſo diſtinguiſhed by its form 
or figure, as oblong, round, angular, &e. It alſo conliſts of 
one or more cells, which burſt differently in different plants; 
either on the fide as in moſt — on the top; or from 
the top to the baſe, It is alſo faſtened to the top of the filament, 
either by its baſe, as in moſt plants, or horizontally by its middle, 
to the top of the filament, ſo poiſcd as to turn like a vane Ce- 
tilis); or it is fixed by its ſide, leaning to the top of the filament, 
then called incumbent: or it ſometimes grows to the nectarium, 


as in coſtus ; to the receptacle, as in arum; to the piſtillum, as 


in the claſs Gynandria, 

IV. The PISTILLUM, or the female of the flower, pro- 
ceeding from tho pith of the plant, It is that erc& column 
which is generally ** in the centre of the flower, amidſt the 
ſtamina; and conſiſts of three parts, the germen, the ſtyle, and 
the ſigma, 

I, GCanuen (a bud), is the baſe of the piſtillum, ſupporting 
the ſtyle. After a proceſs of nature, it hecomes a ſeed-veſſel, 
and may therefore be conſidered as the rudiment of the pericarpi- 
wn. It is diſtinguiſhed by its ſhape, number, and ſituation ; 
and is ſaid to be avave or b-law, according to its fituation above 
or below the attachment of the corolla, 

2. The STYLE (from fylus, a pillar), is that part which 
elevates the ſtigma from the germen, in order to receive the 
influence of the ſtamina, and to convey the effect down to the 
It is diſtinguiſhed either by its num- 
ber, which, when preſent {or when abſent, the number of ſtig- 
mata), gives riſe to moſt of the orders, and are called ſo man 
females ; or by its diviſions Claciniæ ), being double, treble, or 
quadruple, &c. though jointed at the baſe ; or by its length, 
being longer, ſhorter, or equal with the ſtamina ; or by its pro- 
portion, being thicker or thinner than the ſtamina ; or by its 
figure, being angular, cylindric, awl-ſhaped, bent, &c. or by 
its ſituation, being generally on the top of the germen, though 
in ſome inſtances ſuppoſed to be both above and below, as in 
capparis and euphorbia; unleſs the lower part in theſe genera be 
conſidered as the extenſion of the receptacle: it is alſo often 

laced on the fide of the germen, as in hurtella, ſuriana; alſo 
in roſa, rubus, and the 1 of the plants in the elaſs and order 
Icoſandria polygynia. With reſpeck to duration, it generally falls 
with the other parts of the flower; but in ſome plants is prema- 
nent, and attends the fruit to its maturity, as in the elaſs 
tetradynamia. In flowers which have no ſtyle, the ſtigma 
adheres to the germen. 

3+ The STiG6MA (a mark), when ſingle, is generally placed 
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like a head on the ſummit of the ſtyle ; when ſeveral, they are 
either placed on the top, or regularly diſpoſed along the fide; 
and covered with a E to retain the pollen of the anther, 
It is diſtinguiſhed either by its number, being ſingle in moſt 

lants ; by its diviſions ; by its figure or ſhape ; by its length; 

y its thickneſs; and by its duration, as in moſt plants it withers 
when the germen is become a ſeed-veſſel; in ſome it is permanent, 
as in papaver, 

V. The PERICARPIUM, Freund the fruit); the germen 
grown to maturity, and now become a matrix or ſeed-veſſel. 
All plants, however, are not furniſhed with a ſeed-veſſel, as in 
corylus, &, In many, it is ſupplied chiefly by the calyx, 
which converging incloſes the ſceds till they arrive at maturity ; 
as is the caſe with the rough-lcaved plants, and the labial and 
compound flowers of the ſeveral-clafſes Pentandria, Didynamia, 
and Syngeneſia, Sometimes the receptacle ſupplics the' office of 
ſeed-veſſtl, as in gundelia ; and ſometimes the nectarium, as in 
carex. The pericarpium is ſituated at the receptacle of the 
flower, either above or below, or both, as in faxifraga and 
lobelia; and is diſtinguiſhed by the following appellations, ac- 
cording to its different ſtructure. 

1. CarsULA (a little cheft or caſket), which is frequently 
ſucculent while green; but when ripe, it is a dry huſky ſeed- 
veſſel, that cleaves or parts in ſome determinate manner to diſ- 
charge its contents; and by ſome ſort of elaſtic motion the ſeeds 
are often darted forth with conſiderable velocity, as in dictamnus, 
&c. It opens alſo various ways; either at the top, as in moſt 
plants; at the bottom; at the fide; horizontally acroſs the mid- 
dle; or longitudinally; and if it is articulated or jointed, it opens 
at each of the joints, which contains a fingle ſeed. It is further 
diſtinguiſhed externally, by its number of valves ; and internally, 
by the number of its cells or diviſions, wherein the ſeed is in- 
eloſed; as alſo by its ſhape and ſubſtance. 

2. SILIQUA (a ped), which is a pericarpium of two valves; 
but as ſome are long, others round or broad, Linnæus thought 
it neceſſary to diſtinguiſh them by their form into ſil igua and fili- 
eula; which gives riſe to the two orders in the claſs Tetradyna- 
mia. The fligua means a long pod, being much longer than 
broad, as in braſſica, ie the the filicula (a little filiqua), 


is a roundiſh pod, either flat or ſpherical, and the length and 
breadth nearly equal, as in lunaria, draba, thlaſpi, &. In both 
the apex, which had been the ſtyle, is often { long beyond the 


valves, as to be of equal length with the pod; and the ſeeds in 
both are faſtened alternately by a lender thread, to both the 
ſutures or joinings of the valves. 

3. LIGUMUEN /pulſe), is alſo a pod, and is likewiſe a peri- 
carpium of two valves, wherein the ſceds are faſtened to ſhort 
receptacles along the _ ſuture only, on each fide, alternate: 
this ehicfly belongs to the papilionaceous or butterfly flowers of 
the claſs Diadelphia. | 

4. FotLLtevius (a %% bag, in former editions called c2#- 
ceptacilamy), is a perivarpium of one valve only, opening length= 
wiſe on one fide, and the feeds not faſtened to the ſuture, but ty 
a receptacle within the frult, as in apoeynum, aſeleplas, &e, 

F. Davea (from e, vnripe olives), is a pericarpium 
that Is ſucculent, or pulpy, having no valve or external opening. 
It contains within Its fubſtanee a ſtone or nut | that le, a ſeed 
inelofed with an hard lVgneous eruſt, as olea, eornus, uglans, 
prunus, amygdalus, Ke, and when the drupa Is feated below 
the calyx, it is furniſhed with an umbilleus Uke the pomum, 

6, Pomun (an apple), is ulſü a pericarplum that Is ſugeulent 
or pulpy, and without valve but containing in the middle a 
membranous capſule, with ſeveral cells or cavities contalning the 
ſeeils ; and at the end oppoſite to the foutſtalk there le generally 
a ſmall cavity called umbi/icus (the navel), from Its reſemblance 
to that part in animals, and which was formerly the calyx, ſeated 
above the fruit, and perſiſtent, as in pyrus, cucumis, cucurbita, 
Ke, [ 

7. Bacca (a berry), is alſo a pulpy pericarpium without 
valve, ineloſing one or more ſeeds, which have no membranous 
capſule or covering, but are diſpoſed promiſcuouſly through the 
pulp, as in ſolanum, &c. and are generally placed on footſtalks 
attached to receptacles within the pulp, as in ribes, &, The 

alſo admits of the following diſtinQion : It is ſaid to be 
proper, when it is a true pericarpium formed of a germen ; and 
improper, when it is formed from other parts of the fructifieation; 
as in morus, roſa, juniperus, taxus, &e. A large ſucculent calyx 
becomes a berry ; and in juniperus the three petals become the 
 umbilicus ; in poterium the berry is formed of the tube of the co- 
rolla; in ria, &c. it is formed of the top of the receptacle; 
in rubus, &c. it is formed from a feed, which ls the receptacle 
of the berry ; in ruſcus, &c. it is ineloſed within and is a part 
of the nectary. The berry is commonly either round or oval, 
and is frequently furniſhed with an umbilicus, as in ribes, &e. 
It does not naturally open to diſperſe the ſeeds like the capſule, 
that office being performed by birds and other animals. 

B. STROBILUS (a cone), is a pericarpium formed of an amen- 
tum, being a ſced-veſſel compoſed of woody ſcales placed againſt 
eaeh other in the form of a cone, opening only at the top of the 


- ſcales, being firmly fixed below to a kind of axis or receptacle, 


— —— 


occupying the middle of the cone 3 ns In pinus, thuyn, cuprer. 


ſus, &, 

VI. SEMINA (the ſeeds}, A ſeed is the eſſence of the fruit 
of every vegetable; and is defined by Linneus to be * a deci. 
duous part of the plant, containing the rudiments of a new veg... 
table, fertilized by the ſprinkling of the pollen ;” and they are 
diſtinguiſhed — to number, ſhape, texture, ap ndage, 
Ke. A ſeed, properly ſo called, conſiſts of the five following 
parts; to which is added the nux and propago. 

1. The CoxcuLum (from cer, a heart), is the effence of 
the ſced, and principal of the future plant; and conſiſts of two 
parts, viz. plumula and roſtellum. Plumula is the ſcaly part and 
eſſence of the corculum, which aſcends and becomes the ſtem 
or trunk of the plant: it extends itſelf into the cavity of the lobes 
or cotyledons, and iis terminated by a ſmall ſort of branch reſem- 
bling a feather. Roftellum is the plain or ſimple part of the cor. 
culum, which deſcends into the earth, and becomes the root: 
its form is that of a ſmall beak, placed without the lobes, and 
adhering internally to the plumula. 

2. The CoTyYLEpons (from cotyledon, the hollow of the 
huckle-bone), are the thick porous ſide- lobes of the ſeed, conſiſt. 
ing of farinaceous matter, and which involve and for ſome time 
furniſh nouriſhment to the embryo plant, but wither and die 
away when it becomes ſtrong. If a plant be cut below the co- 
tyledons, it will ſcarce ever put out freſh leaves, but withers and 
decays; if it is cut above the cotyledons, it generally ſhoots out 
afreſh, and continues to grow: Therefore, if plants whoſe co- 
tyledons riſe above ground, as turnips, &c. be cut or eat to the 
ground by cattle, they decay; but where the cotyledons remain 
below ground, as in graſſes, and are cut or eat to the ground, 
they will ſhoot out afreſh. The cotyledons are alſo called the 
ſeminal or ſeed leaves; ſome plants have only one, as in graſſes 
and in cuſcuta, &e. others two, as in vicia, &c. linum hath 
four; eupreſſes hath five; and pinus, Linnzus faith, hath ten. 
The cotyledons in muſhrooms, ferns, and mofles, are not ſuf- 
ficiently aſcertained to know if they have any. 

3- The Hiro (the black ſput on a bean, called the eye), is 
the external mark or ſcar on the ſeed, where it was faſtened 
within the pericarpium. 

4. The Ar1LLUs, a term uſed to expreſs the proper exterior 
coat or covering of the ſeed ; which falls off ſpontaneouſly, and 
is eithercartillaginous or ſucculent : yet ſceds are ſaid to be nat, 
when not encloſed in any ſort of pericarpium, as in the claſs 
and order didynamia gymnoſpermia. 

5. The CoxonvLiaA, is either a little ſort of calyx adhering 
to the top of the ſeed, like a little crown, and aſſiſting to diſperſe 
it by flying, as in ſeabioſa, knautia, &c. where the little calyx 
of the floret becomes the erown of the ſeed : Or a down ; which 
is either feathery, as in valerlana, leontodon, Ee. Ke. 
or is hairy, as in tuſſilago, ſenecio, hieraciumy, &, [This down 
has generally been thought intended to diſperſe the ſeeds z yet 
as it frequently breaks off when thoſe have flown to ſome diſtance, 
and Is ſeen flying alone, fume have imagined that the duwn is 
only Intended as a defence of the ſeed til] arrived at — 
The eoronula Is alſo either fitting J/%%%/⁰l7 , that le, attach 
eloſe to the ſeed, as In Hlernelum, Ke. or footſtalked C, 
by a thread elevating and connecting the erown or tuft with the 
foed, as In lactuea, erepls, Ke. Some feeds are alſo furniſhed 


with a wing, a tall, a hook, an awn, Ke, all coming under the 


term earannta, and tending elther ty difperſa or Fix the foveral 
fveds to which, they belong, Some feeds are alfa furniſhed 
with an elaſtle force In order to dlſperſe them 4 Which ie either 
in the calyx, as in oats and ſome others 4 in the pappus, as in 
centaurea-crupina; or In the capſule, as In geranlum, fraxinella, 
ſpurting cucumber, Ke. Other ſeeds, elpeclally thoſo whole 
pericarplum is a berry, as alſo the nutmeg and other nuts, aro 
diſperſed by birds and other animals, 

Nux {Nut), a ſeed incloſed in a hard woody ſubſtance, called 
the fo which is one-celled, two celled, &c. and the Ineloſed 
ſeed is called the kernel. 

PrRoPAGO. The ſeed of a moſs, not coming under the above 
deſcription, Linneus calls Propage (a ſlip or _ ; which 
hath neither coat nor cotyledon, but conſiſts only of a naked 
plumula where the roſtellum is inſerted into the calyx of the 


lant. 
/ VII. The RECEPTACULDUM is the baſe which receives, 
ſupports, and connects the other parts of the fructifleation; but 
it 1s only mentioned by Linnæus (in his Cen. Pl.) when it can 
be introduced as a character varying in ſhape and ſurface, as 
— in the claſs Syngeneſia, It hath the following di- 
nctions. 

PROPER, when it ſupports the parts of a ſingle fructifleatlon 
only : when it is a baſe to which only the parts of the flower are 
— and not the germen, it is called a receptacle of the flower; 

n which caſe, the germen being placed below the receptacle 

the flower, hath a proper baſe of its own, which is called the 
receptacle of the fruit : and it is called a receptacle of the feeds 
when it is a baſe to which the ſceds are faſtened within the 
pericarpium. In ſome —— flowers, where the germen is 


placed above the receptacle of the flower, the fruit hath a ſeparate 
receptacle, 
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le, s in «magnolia, uvarla, Ke. in which 
numerous germina are ſeated upon a receptacle riſing | 
above the receptacle of the frudtification, 
CoMMon, when it ſupports and connects a head of flowers 


in common z as in the amentum, and other gate flowers, 
UMBELLA, which Linnæus calls a receptacle, See aggregate 


nera the 
a pillar 


flowers, under the head of InyLoresCENCE above, 


CyMa (a ſprowt), is alſo called a receptacle. Ibid, 

RACHIS * bacl-bone ); u filiform receptacle, collecting the 
florets longitudinally into a ſpike, in many of the glumoſe 
flowers, as wheat, barley; rye, &c, 

SpADIX, anciently only ſignified the le of a palm 
{phanix ) iſſuing out of a ſpatha, and branched ; but now every 
flower-ſtalk that is protruded from a calyx called /patha, is deno- 
minated a ſpadix, as in narciſſus, &c. 

When all theſe parts are underſtoad, the genus may be eafily 
inveſtigated. But in order fill further to aſſiſt the young botaniſt, 
we ſhall give a ſyſtematic deſcription of a few common plants 
belinging to different claſſes. | The numbers refer to the figures 
in the preceding Explanation of the Plates. 

- IANDRIA MONOGYNIA. 
VERONICA, Or SPEEDWELL., 

The CaLyx is a perianthium (fig. 149) divided into four 
parts or ſegments, and perfiſtent (i. e. does not fall off till the 
ſeeds are ripe) ; the ſegments are ſharp and lance-ſhaped. 

The CorRoLLA (fig. 142) confiſts of one rotated petal ; the 
tubus (fig. 142) is about the fame length with the calyx ; the 
limbus (fig. 142) is plain, and divided into four oval ſegments, 
tht loweſt of which is narrower than the reſt, and the one imme- 
diately oppoſite broader, 

The Nana (fig. 143) are two, narrower below, and 
inclined upwards ; the antherz (fig. 143) are oblong. 

The P1sT1LLUM (fig. 143) has a compreſſed germen (fig. 
143), a filiform or thread-like ſtylus (fig. 143), about the ſame 
length with the ſtamina, and a little declined to one fide : the 
ſtigma (fg 143) is ſimple. | 

he PeRICARPIUM (fg: 143) is a heart-ſhaped capſule, 
compreſſed at the top, and having two cells or partitions, and 
four valves. 

The Se eps are roundiſh and numerous. 

ICOSANDRIA POLYGAMIA. 
FRAGARIA, Of STRAWBERRY. 
The CAryx is a perianthium conſiſting of one plain leaf, 


divided into ten ſegments, each alternately narrower, 


The Corotta has five roundiſh open petals inſerted into 


the calyx, 
The STAMINA are twenty in number, ſubulated of tapering, 
ſhorter than the corolla, and inſerted into the calyx. e an- 


there are lunulated, of ſhaped like a creſcent. 

The Pisrttton conſiſts of many ſmall germina collected 
into a little head of knob, The fyli are fimple, and inſertech 
into the des of their refpeRtive germina. The ſtigmata are Nimple, 

The Price Axion bs wanting in this plant, But the com- 
mon reveptacle of the ſeeds which ſupplies the — of a periear= 
plums is a roundifh oval berry, plain at the baſe, pretty large, 
— pulpy, evloured, and deelduous, . e, falls off before the 

* Fipes, 

The * hs are fall, polnted, very numerous, and difperfed 

through the ſuperflelal part of the receptacle, 
MONODELPHIA POLYANDRIA, 
MAL va, or Common Martow. 

The Caryx I a double perlanthium i the exterlar one ean- 
fiſts of three lanveolated, looſe, perfiſtent leaves 4 the interior 
has but one large, broad, perſiſtent leaf, divided into five ſegments, 

The Contra has five prom leaves united at the baſe, 
heart-ſhaped, and premorſe, (fig. 18.) 

The STAMINA conſiſt of numerous filaments, united into a 
cylindrical form below, looſe above, and inſerted into the corolla: 
the antherw are kidney-ſhaped, 

The Pi8T1L.LUM has an orbicular granny a cylindrical 
_—_ ſtylus, and many briſtly ſtigmata of an equal length with 

e ſtylus, 

The Pxr1cARPtUM conſiſts of ſeveral diſtin capſules joined 
by an articulation, reſembling a depreſſed globe, and opening 

m within when ripe : the receptaculum is a kind of column 
binding the capſules together, | 

The Strips are ſolitary and 3 

GYNANDRIA PENTANDRIA, 
PA8$SIFLORA, or PASSION-FLOWER, 

The CAL vx is a perianthium conſiſting of five plain coloured 
leaves, ſimilar to thoſe of the corolla, 

The Conor TA conſiſts of five plain obtuſe ſemi-lanceolated 
leaves, of the ſame magnitude and figure with thoſe of the calyx, 

The nectarium is a triple corona, the exterior of which is 
longeſt ſurrounding the ſtylus within the petals, and ſtraitened 
above, 

The STAMINA are five, ſubulated, open, and connected to 
the ſtylus at the baſe of the germen: the anther are oblong, 


© obtuſe, and incumbent, 


The P18T1LLUM conſiſts of an ere cylindrical ſtylus, upon 


ANY. 


| the top of which an oval germen le placed : the ſtyll are three, 


thicker and wider above : the ſtigmata are roundiſh knobs, 

The PxxrcArPrum is a y, ſuboval, one-celled berry, 
reſting _ the ſtylus, | 

The Sexvs are numerous, oval, and each of them incloſed 
in 3 hall ker, ah 

e ſhall here ſubjoin a complete deſcription of plants, reduced 
to their claſſes, — L ay Ro to the 
figures neceſſary for their explanation, 

The genera include a great number of relative ſpecies diſtin- 
uiſhed by the ſpecific difference of the root, the trunk, the 
ranches, the leaves, &e. (yet all agreeing in the eſſential generic 

character); and are called by trivial names (expreſſive of the 
difference or ſome other circumſtance) added to the generic name. 
In order to inveſtigate the ſpecies, therefore, it is neceſſary to 
underſtand thoſe differences, and be acquainted with the names 
by which they are expreſſed. Several of theſe have been already 
incidentally explained ; but for a complete enumeration, the rea- 
der muſt have recourſe to the preceding nomenclature. And to 
illuſtrate the manner in which thoſe terms are uſed, we ſhall 
here give a few examples; referring, by numbers, to the figures 
on the plates. ' 

Claſs II. DIANDRIA. 

Order, MONOGYNIA. 

Genus, V eRONICA, or SPEEDWELL. 

Species, Veronica wh has ſolitary flowers; cut, ſeſſile, 
(fig. 94), and cordated, (fig. 10), leaves. 
eronica agreſtts, has ſolitary flowers; cut, cor- 
dated (fig. 10), and petiolated (fig. 93) leaves. 

Claſs XVI. MONODELPHIA. 

Order, POLYGYNIA. 

Genus, Marva, or MazLow. 

Species, Malva ſpicata, has tomentoſe (fig. 48), crenated 
(fig. 38), and cordated (fig A\ leaves, and ob- 

long hairy ſpice (fig. 165). 
Malva ſylveftris, has an erect (fig83) herbaceous ſtalk 
(fig 112) with acute (fig. 42) ſeven-lobed (fig. 37) 
| eaves, and hairy pedunculi and petioled (fig. 93). 

Claſs XIX. SYNGENESIA. 

Order, POLYGAMIA ZQUALIS. 

Genus, Carpuvs, or TrisTLE. 

Species, Carduus helentioides, or melancholy thiſtle, has lan- 
ceolated (fig. 6), teethed (fig. 30), amplexicaul 
(fig 96) leaves; with unequal, ciliated (fig. 50) 
mall ſpines (fig. 1 21). 

Te theſe examples we ſhall add a deſcription of @ plant, ac- 
cording be the natural character, frim the Genera Plautarum :? 
and according te the effential character, with the ſeveral ſpectery 
from the S\ſtema Vegetabiliumnttranflated by the Litchfield Haciety. 

PAPAVER —Porey. 
Natal Charafter, 

Catys, A perfanthinm two-leaved, ovate, end-nicked z 

leaflets (ubovate, eoneave, obtuſe, deviduous, 


Corotta, Potals four, roundith, flat, expanding; large, 
| narrower at the baſe, lofs alternately, 
STAMINA: Filaments numerous, capillary, much ſhorter 


than the corolla i e vblung, comprefled, 
erect, obtuſe, 
PisT1kLuM. Germ, roundith, large Mut none j iu 
pellated, flat, radiated, 
PERICARPLUM, A capflile erown'd with the large flat ſtigma, 
unilacular, femi-multi-uniloeular, gaping at the 
top under the erown with many apertures, 
Seeds, numerous, very (mall g receptacles, longl- 
tudinal folds, of equal number with the rays of 
the ſtigma _—_— ta the ſides of the 142 
22 Charatter, 
PAPAVER. Corolla four-petalled, calyx two-leaved, capſule 
one-celled, gaping with pores under the per- 
manent ſtigma, Poppy. Hith hiſpid 1 


SEMINA, 


1 P. nyBRYDUM, Capſules ſubglobular, brawny, hiſpid, ſtem 

leafy, many flowered, Mule. 

2 P. AROBMONE, Gy clubbed, hiſpid, ſtem leafy, many- 
were * 


Capſules hiſpid, ſcape one-flowered, naked, 
hiſpid, leaves twiee- feathered. Alpine, 
4P. xuprcauLs. Capſules hiſpid, ſcape one-flowered, naked 
hiſpid, leaves ſimple, feather ſinuous, 
ith ſmoath capſules, Naked ſbem. 
Capſules ſmooth, globular, ſtem hairy, 
many-flowered, leaves feather-cleft, gaſhed, 
Capſules _ ſmooth, ſtem many-flow- 
ered, with briſtles appreſſed, leaves feather- 
cleft, gaſhed. Dubiour. 
7 P. $0MN1FERUM. Calyxes and capſules ſmooth, leaves ſtem- 
claſping, — Somniferms,. 
8 P. caAMBRICUM. Capſules ſmooth, oblong, ſtem — Wo yo 
ered, poliſhed, leaves feathered, . 


3 P. ALPINUM. 


5 P. RHORAS. 


6 P. pDuUnBIUM. 


97. ORIENTALE, Capſules ſmooth, ſtem one - flowered, rugged, 


1 | feathered, fawed. Oriental. 
cafy, leaves feathered, ona 


BOTANY. 


SECTION III. 
Of the SEXES of PLANTS, 

As many philoſophers and botaniſts deny that ſuch a thing as 
the diſtin&tion of ſexes takes place In vegetables, it will be ne- 
cefſary to give a narration of the arguments employed by both 

arties on this ſubject, Woe ſhall begin with the arguments in 
— of the ſexes, b 

I. Linnzwus is at great pains in tracing the notion of the ſexes 
of plants to the remoteſt periods of antiquity, He informs us, 
that Empedocles, Anaxagoras, and other ancient philoſophers, 
not only attributed the diſtinction of ſexes to plants, but main- 
tained that they were capable of perceiving — and pain, 

Hippocrates and Theophraſtus are next introduced as diſtin- 

uiſhing the conyza, the abies, the filix, &c, into male and 

male. The latter of theſe writers affirms that the fruit of the 
male palm will not germinate, unleſs the pollen of the male be 
ſhaken over the ſpatha of the female previous to the ripening 
of the ſeed, 

Dioſcorides takes notice of a male and female mandragora, 
mereurialis, ciſtus, &e. 

Pliny does not confine his views of ſex to animals, but ex- 
claims that every thing this cath produces is characterized by 
the diſtinQion of ſex. 

From the days of Pliny to thoſe of C:efalpinus, who lived in 
the 16th century, the analogy between the vegetable and animal 
ſeems to have been entirely neglected, Crefalpinus tells us that 
- the males of the oxycedrus, taxus mercurialis, urtica, and ca- 
nabis, are barren ; and that the females of theſe plants only 
bear fruit, 

After Cæſalpinus, we find Dr. Grew and Sir Thomas Mil- 
lington engaged in a converſation concerning the utility of the 
ſtamina and ſtyli of plants. The reſult of this converſation was 
the mutual agreement of theſe two eminent naturaliſts, that the 
ſtamina and ſtyli of vegetables were analogous to the organs of 
generation in animals, and that they were adapted by nature to 
anſwer the ſame purpoſes. Dr. Grew, in his anatomy of plants, 
after enumerating the analogies between plants and animals, 
concludes, that the pollen probably emits certain vivific effluvia, 
which may ſerve for the impregnation of the ſeeds. 

Mr. Ray gave a further ſanction to the doctrine of ſexes, by 
concurring with Grew, and adding ſome further illuſtrations 
from analogy. 

In the year 1695, Camerarius attempted to prove the ſexcs 
of plants. But, as he truſted ſolely to the palm-tree, and withal 
ſeemed to be doubtful as to the authenticity of the fact, he cannot 
be conſidered as having done any thing in confirmation of the 
ſexual hypotheſis, 

Mr. Morland, in the year 1703, adopted the ſame hypotheſis ; 
but gave it a new modification, by ſuppoſing that the pollen con- 
tained the ſeminal plant in miniature, and conſequently that it 
bchoved one pollen at leaſt to be conveyed into every ſeparate 
ſeed before it could be properly impregnated. Analogy and the 
ſtructure of the parts are the only arguments he employs. 

Some years after this, Mr, Geoffioy wrote a treatiſe on the 
ſexcs of plants : but as he advanced nothing new, we ſhall take 
no further notice of him. 

Vaillant, in the year 1717, judiciouſly conſidering that the 
canal in the ſtylus of moſt - ih was too narrow to admit the 
pollen itſelf, republiſhed Dr. Grew's theory of impregnation by 
means of a ſubtile ſeminal aura, 

Theſe are the ſentiments of the principal botaniſts with regard 
to the generation of plants, till the celebrated Linnæus made his 
appearance as a botanical writer, who has extended the idca ſo 
far as to compoſe a complete ſyſtem upon it. 

Although | ks can have no claim to the ſuppoſed diſcovery 
of the ſexual hypotheſis, his being preciſcly the ſame with that 
of Dr. Grew; yet, as he is the chicf ſupporter and improver of 
this doctrine, we ſhall give a ſuccinct narration of the arguments 
he makes uſe of, in order to prove that vegetables propagate their 
ſpecies by a regular commerce of ſexes. | 

In a treatiſe entitled, Sponſalia Plantarum, publiſhed as an 
inaugural diſſertation by Wahlbom, in the firſt volume of the 
Amenitates Academice, all the arguments made uſe of by Linnæus 
in his Fundamenta Bztanica, and other works, are collected and 
arranged in one view, But as Wahlbom honeſtly attributes all 
the merit of this diſſertation to his great maſter, we ſhall here 


drop his name altogether, and give the arguments as the pro- 


perty of Linnæus, by whom they were originally employed. 

Linnzus, then, firſt attempts to ſhow, that vegetables are 
endowed with a certain degree of life ; and, ſecondly, that they 
propagate their ſpecies in a manner ſimilar to that of animals. 
That vegetables are really living beings (ſays he), muſt 
be obvious at firſt ſight ; becauſe they poſſeſs all the properties 
contained in that accurate definition of life laid down by the 
great Dr. Harvey, namely, Vita eft ſpontanea propulſio hums- 
rum. But univerſal — teaches, that vegetables propel 
humours or 2 hence it is plain that vegetables muſt be 
endowed with a certain degree of life.“ 

Not truſting ſolely to a ſyllogiſm founded on a definition, 
Linnæus proceeds to ſupport the life of vegetables by arguments 


drawn from the following particulars in thelr eeconomy ; the (46 
of which he intitles, 

4 1, Nutritie The very iden of nutrition Implies a propyt. 
flon of humours, and of courſe the idea of life, But vegetables 
derive thelr nouriſhment from the earth, air, &c, and conſequently 
muſt he conſidered as living creatures, 

2, Ftar, very animal muſt not, only begin to exiſt, ang 
have that exiſtence difſolved by death, but muſt likewiſe pas, 
through a number of intermediate charges in its appearance any 
affections. Infancy, youth, manhood, old age, arc characteriſed 
by imbecility, beauty, fertility, detage. Are not all theſe viciſi. 
tudes conſpicuous in the vegetable world? Weak and tender in 
infancy beautiful and falacious in. youth grave, robull, an 
fruitful in manhood ; and when old age approaches, the hend 
droops, the ſprings of life dry up, and, in fine, the poor totterin 
vegetable returns to that 4% from whence it ſprung. 

« 3. Meotus,—No inanimate body is capable ot ſelf-motion, 
Whatever moves ſpontaneouſly, is endowed with a living prin. 
ciple : for motion depends on the ſpontaneous propulſion «f 
humours; and wherever there is a ſpontancous propulſion of 
humours, there alſo is life. That vegetables are capable of 
motion, is evident from the following facts : 2 when con. 
tined within doors, always bend towards the light, and ſome ot 
them even attempt to make their eſcape by the windows. The 
flowers of many plants, eſpecially thoſe of the Syngeneſia cla(s, 
purſue the ſun from eaſt to weſt, rejoicing in his beams, Why 
then can deny that vegetables are poſſeſſed of living and ſclf-moy. 
ing powers ? 

« 4. Morbus.—The term diſeaſe means nothing more than a 
certain corruption of life, It is well known, that vegetables are 
ſubject to diſeaſes as well as animals: when over-heated, 
they turn thirſty, languiſh, and fall to the ground: when tov 
cold, they are tormented with the chilblain, and not unfrequently 
expire: they are ſometimes afflicted with cancers ; and every 
plant is inteſted with lice peculiar to its ſpecies. 

« 5, Mors,—Death is 1 to lite, the former being only 
a pri vation of the latter. Experience ſhows, that every living 
creature. muſt die. But as vegetables are daily cut off by internal 
diſeaſes and external injuries; as they are ſubject to death from 
the attacks of hunger, thirſt, heat, cold, &c. with what propricty 
could vegetables be thus ſaid to die, unleſs we allow that they 
previouſly /ived ? 

« 6, Anatemia, Under this article we are referred to Mal- 
pighius and Grew for the organic fibres, membranes, cana's, 
velieles, &e. of plants, as additional proofs of their living powers. 

« 7, Organizati,,—V egetables not = propel humnvurs, 
but alſo prepare and ſecrete a number of different juices tur tlie 
fruit, the nectar, &c, analogous to the various ſceretions in ani- 

mal bodies,” 

From theſe fats and obſerva ions, Linnaus concludes, that 
plants are unqueſtionably endowed with lite as well as animals; 
and then proceeds in the following manner to ſhow how thee 
animated vegetables propagate their ſpecies. 

After diſcuſſing the long exploded doctrine of equivocal gene- 
ration, he lays hold of another maxim of Dr. Harvey, viz. 
Omne vivum ex 0v9,—< It being fully evident (ſays he), from 
the foregoing chain of reaſoning,” that vegetables are endowed 
with life, it neceſſarily follows, agreeable to this maxim of Har- 
vey's, that every vegetable muſt in like manner derive its exiſt- 
ence from an egg. But as vegetables procced from eggs, and as 
it is the diſtinguiſhing property of an egg to give birth to a being 
ſimilar to that which produced it, the iceds muſt of courſe be the 
eggs of vegetables, ; 

« Granting then that the ſeeds of vegetables are intended by 
nature to anſwer the ſame end as the eggs of animals, and conſi- 
dering at the ſame time that no egg can be fecundated without 
receiving an impregnation from the male, it follows, that the 
ſeed or eggs of vegetables cannot be fecundated by any other 
means, 12 alſo the neceſſity of vegetables being provided 
with organs of generation. But where are theſe organs lituated ? 
The anſwer is caſy.—We have already found impregnated ſceds 
within the flowers of plants; and it is natural to expect that the 
genitalia ſhould not be at a greater diſtance, Now, as copulation 
always precedes birth, and every flower precedes the fruit, the 
generating faculty muſt be aſcribed to the flower, and the birth 
to the fruit. Again, as the anthere and ftigmata are the only 
eſſential parts of flowers, theſe parts muſt neceſſarily be the 
organs of generation.” | 

Being thus far advanced, Linnzus affirms, that the anther 
are the teftes, and that the pollen performs the office of the male 

ſemen, 'Theſe affirmations he attempts to eſtabliſh by the fol- 
lowing ments ; the firſt of which he terms, 

« 1. Præcedentia. The antheræ, or vegetable teſtes, always 
precede the fruit; and as ſoon as the antheræ come to maturity, 
which conſtantly happens before the maturity of the fruit, they 
continue to throw out their pollen as long as the flower laſts ; but 
decay and fall off whenever the fruit comes to perfection. 

« 2, Situs,—The antherz of all plants are uniformly ſituated 
in ſuch a manner that the pollen may with the greateſt facility 
fall upon the ſtigma or female organ. | 


« 3, Tem- 


NT. 


« 3. Temp. — The anthere and ſiigmata always flouriſh at 
the ſumv 1 whether the flowers be of the hermaphrodite or 
dloicous kind, 

« 4. Lecalumenta.— When the antherw are diſſeQed, they 
diſcover as grout a variety or ſtructure as the perlearpla or ſeed 
capſules: for ſome of them have one cell, as the mercury; ſome 
two, as the hellebore, &e. 

« f. Caftratio.---[f all the anthert be cut off from an herma- 
mhrodlte plant, juſt before the flowers begin to expand, taking 
care at the ſame time that no plant of the ſame ſpecies grow near 
it, the fruit will either prove entirely abortive, or produce bar- 
ren ſeeds, 

« 6, Figura,—When the pollen of different plants is examined 
by the microſcope, it exhibits as great a variety of figures as is 
3 in the ſeeds themſel ves. 

« The accumulated force of theſe arguments (concludes 
Linnzus) amounts to a full demonſtration that the antherz are 
the teſtes, and that the pollen is the ſemen or genitura of vege- 
tables. | 
« 'The male organ being thus inveſtigated, we hope (ſays Lin- 
— that none will heſitate to pronouce the ſtigma to be the 
female organ, eſpecially when the following obſervations are 
ſufficiently attended to. 

« The piſtillum is compoſed of the germen, ſtylus, and ſtigma, 
The germen, being only a kind of rudiment of the future foetus 
or ſeed, ceaſes to exiſt as ſoon as the flower comes to maturity. 
Neither is the ſtylus an eſſential part, as many flowers have 
no ſtylus. But no fruit ever comes to maturity without the 
aſſiſtance of the ſtigma. It follows, that the ſtigma, muſt be 
the female organ adapted by nature for the reception of the pollen 
or impregnating ſubſtance. This will appear till clearer from 
the following chain of reaſoning. 

« 1. Situr,—The ſtigmata are always: ſituated ſo that the 
pollen may with moſt caſe fall upon them. Beſides, it is remark- 
able, that in moſt — 9" not in all) the number of the 
ſtigmata exactly correſponds with the loculamenta or cells of the 
pericarpium. 

© 2, Tempus, Here the obſervation, that the ſtigmata and 
anther conſtantly flouriſh at the ſame time, is repeated. 

« 3. Decidentia— The ſtigmata of moſt plants, like the an- 
there, decay and fall off as ſoon as they have diſcharged their 
proper function; which evidently ſhows, that their office is not 
to ripen the fruit, but ſolely to anſwer the important purpoſe of 
impregnation. 


« 4, Abſciſſio—The argument here is preciſely the ſame 


with the caſtration of the anther ; and the reſult is likewiſe 
the ſame, namely the deſtruction of the fruit. 

« Theſe arguments (concludes Linnæus) are ſufficient to 
demonſtrate that the ſtigma is the female organ of generation, 
or that organ which is ſuited for the reception, and conveyance 
of the ſemen to the vegetable eggs. Hence plants may be aid 
to be in actu veneris, when the anther or teſticuli ſpread their 
pollen over the ſtigma or female vulva.” | 

To ſhow how the coitus of vegetables is effected, is our 
author's next object of inveſtigation. He affirms, that the pollen 
is conveyed by means of the wind or inſeQs, to the mouiſt ſtigma, 
where it remains until it diſcharges a ſubtile fluid, which being 
abſorbed by the veſſels of the ſigma, is Carried to the ſeeds or 
ova, and impregnates them. His proofs are taken from the 
following particulars. 

« . Oculut.— When the flowers are in full blow, and the 
pollen flying about, every one may then ſee the pollen adhering 
to the ſigma. This he illuſtrates by mentioning as examples 
the viola tricolor, iris, campanula, &c. 

« 2. Proportio.—The ſtamina and piſtilla, in moſt plants, 
are of equal heights, that the pollen by the intervention of the 
wind, may, with the greater facility, fall upon the ſtigma. 

« 3. Locus.—The ſtamina of moſt plants ſurround the piſtil- 
lum, to give the pollen an opportunity of falling upon the ſtigma 
at every breeze = wind. ven in the Moncecia claſs, the male 
flowers ſtand generally above the female ones, to afford 
conveyance of the pollen to the ſtigma. 

« 4. Tempus.—lt is remarkable that the ſtamina and piſtilla 
conſtantly appear at the ſame time, even in plants belonging to 
the Moncecia claſs. : 

* 5- Pluvie.—The flowers of moſt plants expand by the heat 
of the ſun, and ſhut themſelves up in the evening or in rainy 
weather. The final cauſe of this muſt be to keep the moiſture 
from the pollen, leſt it ſhould be thereby coagulated, and of 
courſe prevented from being blown upon the ſtigma. 

«6, Palmicole.—That the cultivators of palm-trees were in 
uſe to pull off the ſpadices from the males, and ſuſpend them over 
the ſpathæ of the females, is atteſted by Theophraſtus, Pliny, 
Proſper Alpinus, Kempfer, and many others. If this operation 
happened to be neglected, the dates were ſour and deſtitute of 
nuts. Kempfer adds this ſingular circumſtance, that the male 
yn after being thoroughly dried and kept till next ſeaſon, 


ill retained its impregnating virtue. 
* 7. Flores nutantes —As the pollen is ſpecifically heavier 
r piſtillum longer than the 


an eaſier 


than air, ſuch flowers as have 
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ſtamina, hang down, or lneline to one ide, . f. the fritillarias 
campanula, Ke. An eaſy admiſſion of the pollen to the ſilgma 
is the final cauſe of this appearance, 

« 8, Submerfi, Many plants that grow below water, emerge 
when their flowers begin tu blow, and ſwim upon the ſurface 
till they recelve thelr impregnation, and then fink down, 

« 9. Onmnium florum genuina confideratio."-»tlere a number 
of particulars are recited, We ſhall confine ourſelves to thoſe 
that are moſt ſtrik ing ing applicable to the ſubject. 

« When the flowers of the male hemp are pulled off before 
thoſe of the female are fully expanded, the females do not pro- 
duce fertile ſeeds, But as a male flower lo ſometimes found upon 
a female plant, this may be the reaſon why fertile ſceds aro 
ſometimes produced even after this precaution has been obſerved. 

„The tulip affords another experiment to the fame purpoſe. 
Cut off all the antherw of a red tulip before the pollen is emitted ; 
then take the ripe antheræ of a white tulip, and throw the pollen 
of the white one upon the ſtigma of the red ; the ſeeds of the red 
tulip being thus impregnated by one of a different yes nary 
will next ſeaſon produce ſome red, ſome white, but moſt varie- 
gated flowers, | 

In the year 1744, Linnzus publiſhed a deſcription of a new 
pun which he called pe/oria, on the ſuppoſition of its being a 

ybrid or mule plant, i, . a plant produced by an unnatural 
commixture of two different genera, The root, leaves, caulis, 
&e. of this plant are exceedingly ſimilar to thoſe of the antirthi- 
num linaria, but the flower and other parts of the fructifſeation 
are totally different. On account of its ſimilarity to the linaria 
in every part but the flower, Linnæus imagined it to have been 
— by a fortuitous commixture of the linaria with ſome 
other plant, although he has never yet been able to point out the 
father. This doctrine of the production of mule plants has fince 
been greatly prized and carefully propagated by Linnzus and the 
other ſupporters of the ſexual hypothelis. In the third volume 
of the Amaenitates Academicæ, there is a complete diſſertation, 
entitled Plantæ Hybrids, wherein the doctrine of vegelable 
mules is much improved and extended. This diſſertation con- 
tains a liſt of 47 mules, with their ſuppoſed fathers and mothers. 
For example, 

The Veronica ſpuria is ſaid to be a mule plant beget by the 
Verbena officinalis upon the Veronica maritima. 

The Delphinium hybridum, a mule, beget by the Aconitum 
2 upon the Delphinium elatum. 

he Arctotis calendula, a mule, beget by the Calendula plu- 
vialis vpn the Arctotis triſtis. 

The Aſelepias nigra, a mule begot by the Cynanchum acutum 
upon the Aſclepias vincetoxicum, &c. 

From the examples given in this difſertation, Linnzus draws 
this concluſion, That only two ſpecics of each genus exilted ab 
origine; and that all the variety of ſpecies which now appear 
have been produced by unnatural embraces betwixt ſpecies of 
different genera. 

Under this head, Linnæus likewiſe quotes from Ray the ſtory 
of Richard Baal, gardener at Brentford, This Baal fold a large 
quantity of the ſeeds of the brafſica florida to ſeveral gardeners 
in the ſuburbs of London. Theſe gardeners, after ſowing their 
ſeeds in the uſual manner, were ſurpriſed to find them turn out 
to be plants of a different ſpecies from that which Baal made 
them believe they had purchaſed ; for, inflead of the braffica 
florida, the plants turned out to be the braſſica longitolia, The 
gardeners, upon making the diſcovery, commenced a proſecution 
of fraud againſt Baal in Weſtminſter-hall. The court found 
Baal guilty of fraud, and decreed him not only to reſtore the 
price of the ſeeds, but likewiſe to pay the gardeners for their loſt 
time, and the uſe of their ground. « Had theſe judges (aye 
Linnæus) been acquainted with the ſexual hypotheſis, they would 
not have found Baal guilty of any crime, but would have aſcribed 
the accident to the — impregnation of the braſſica florida 
by the pollen of the braſſica longifolia. ; 

Linnæus next proceeds to celebrate the utility of inſeQs, be- 
cauſe they convey the pollen of the male to the ſtigma of the 
female. In this way (ſays he), it is reaſonable to think that 
many dioicous plants are impregnated. Nay, even the herma- 
phrodites themſelves are greatly obliged to the different tribes of 
inſets, which, by fluttering and treading in the corolla are con- 
ſtantly ſcattering the pollen about the _ 

66 U the whole then, (concludes Linnzus), the coitus of 
ables b evident to a demonſtration; This coitus is nothing 
more than the conveyance of the pollen to the ſtigma, to which 
it adheres till it burſts, and diſcharges a ſubtile elaſtic fluid. 
This fluid or aura is abſorbed by the veſſels of the ſtylus, and 
carried directly to the ovarium or germen, where the myſterious 
work of impregnation is fully completed.” 

Theſe are the arguments advanced by Linnæus and other 
advocates for the ſexual commerce of vegetables. Let us next 
attend to thoſe advanced by the n of this hypotheſis. 

It is admitted by Pontedera, Dr. Alſton, &c. that ſome of 
the ancients applied the terms male and female to ſeveral plants. 
But then they deny that theſe terms conveyed the ſame ideas to 


the ancients that they do to the moderns. Male and female, 
* 5 when 
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when applied to plants, were to the ancients mere terms of di- 
ſtinction, ſerving only as trivial names to diſtinguiſh one ſpecies 
or variety from another. The ancients were ignorant of the 
very charaQters which conſtitute the difference between what is 
called a male and female plant among the moderns. Theophraſtus, 
Dioſcorides, ' Pliny, * in a word, the whole ancient botanical 
writers, confound the very notion of the modern ſexes : they 
call the real female, or ſeed bearing plant the male ; and the 
male, or barren plant, the female. "Wow, they have even applied 
the terms male and female to many plants which bear nothing 
but hermaphrodite flowers. | „ 

Such is the nature of this controverſy, that it cannot be de- 
termined with any degree of certainty, but by experiments made 
upon dioicous plants. If a female plant can produce fertile ſeeds 
without having any communication with the pollen of the male, 
the uſe of this pollen with reſpect to the impregnation of ſeeds 
muſt of neceſſity be entirely ſuperſcded. 

Now, both Camerarius and Dr. Alſton tried theſe experiments 
with the ſame ſucceſs. Thoſe two eminent botaniſts took fe- 
male plants of the mercury, ſpinage, and hemp ; tranſplanted 
them at a great diſtance from any males of the ſame genus, and 
beſides had them incloſed by double rows of hedges. The reſult 
was, that each of theſe plants produced great quantities of f:r- 
tile ſeeds. Tournefort made the ſame trial upon the lupulus, 
Miller upon the bryony, and Geoffroy upon the mays ; and all 
of them declare that the ſeeds of theſe plants were as fertile as if 
they had been ſurrounded by a thouſand males. 

Linnzus, in his firſt argument for the coitus of plants, refers 
every man to the evidence of his ſenſes. 

« Do we not ſee (ſays he) the ſtigma of almoſt every herma- 
phrodite flower covered over with the pollen or impregnating 
ſubſtance? Do not we ſee the parietaria, the urtica, &c. by 
violent exploſions —_ their pollen in the open air, that it 
may be carried in that vehicle to the ſtigmata of their reſpective 
females All this is admitted by the oppoſers of the ſexes : but 
then they deny that theſe exploſions, &c, are intended to create 
any intercourſe between the male and the female ; and further 
alledge, that this ejection of the pollen is intended by nature to 
throw off ſomething exerementitious, or at leaſt ſomething which, 
if retained, would prove noxious to the fruQification. 

Linnzus takes his ſecond argument from the proportion which 
the ſtamina bear to the ſtylus, alledging that they are generally 
of the ſame height. —This obſervation (ſay the anti-ſexualiſts) 
is not only contrary to experience, but, allowing it to be univer- 
ſal, no concluſion can be drawn from it either for or againſt the 
ſexual hypotheſis, | 

The third argument is taken from the locus or ſituation of 
the ſtamina with reſpect to the ſtylus: © and as the male flowers 
in the Moncecia claſs ſtand always above the female flowers, it 
muſt be concluded (ſays Linnzeus), that the intention of nature, 
in this diſpoſition of the parts, is to allow a free and eaſy acceſs 
of the pollen to the ſtigma.” - Hut the ſtamina cannot be ſaid to 
ſurround the piſtillum in the Monandria and Diandria claſſes : 
und the poſition of the male flowers, in the Moncecia claſs is a 
mere chimera ; for in the ricinus, one of the examples which 
Linnwus mentions in confirmation of his doctrine, the female 
flowers ſtand uniformly ſome inches above the males, 

That the ſtamina and piſtilla generally come to perfection at 
the ſame time, and that this happens even in the dioicous plants, 
ie Linneeus's fourth argument. But, as it is acknowledged b 
Linnzus himſelf, that there are many exceptions with reſpe 
to this fact, the oppoſers of the ſexual hypotheſis alledge that it 
carries the beſt anſwer in its own boſom, 

The fifth argument is founded on the circumſtance of ſome 
flowers ſhutting up their petals in rainy or moiſt evenings. —But 
many flowers do not ſhut themſelves up cither in the night or 
moiſt weather, as the paſſion- flower, &c, the lychnis noctiflora, 
mirabilis peruvian, &c, _ their flowers in the night, and 
ſhut them at the approach of the ſun, Hence this is another fi- 
nal cauſe (ſay the anti-ſexualiſts) perverted to ſupport a favourite 
| hypotheſis, | 

We come now to the culture of the palm- tree, which is the 
ſixth and moſt plauſible argument employed by the ſexualiſts, 
Of this, the moſt authentic account we have is the following by 
Dr. Haſſelquiſt, in one of his letters to Linnæus, dated Alex- 
andria May 18th, 1750. The firſt thing I did after my 
arrival was to ſee the date-tree, the ornament and a great part 
of the riches of this country, It had already bloſſomed ; but I 
had, nevertheleſs, the pleaſure of ſeeing how the Arabs aſſiſt its 
fecundation, and by that means ſecure to themſelves a plentiful 
harveſt of a vegetable which was ſo important to them, and 
known to them many centuries before any botaniſt dreamed of 
the difference of ſexes in vegetables. The gardener informed 
me of this before I had time to inquire ; and would ſhow me, 
as a very curious thing, the male and female of the date or 

Im- trees: nor could he conceive how I, a Frank, lately arrived, 
could know it before; for, ſays he, all who have yet come from 
Europe to ſee this country, have regarded this relation either as 
a fable or miracle, The Arab ſecing me inclined to be further 


informed, accompanied me and my French interpreter to a 


- ſcarc 


— which was very full of young fruit, 
n 


and had by him 
wedded or fecundated with the male when both were la 
bloſſom. This the Arabs do in the following manner : When 
the ſpadix has female flowers, that come out of its ſpatha, they 


on a tree that has male flowers, which they know bi 
experience, for a ſpadix which has not yet burſted out of its ſpi- 
tha: this they open, take out the ſpadix, and cut it lengthwife 
in ſeveral pieces, but take care not to hurt the flowers. A piece 
of this ſpadix with male flowers they put 1 between the 
ſmall branches of the ſpadix which hath female flowers, and 
then lay the leaf of a palm over the branches. In this ſituation 
[ yet ſaw the greateſt part of the ſpadices which bore their young 
fruit ; but the male flowers which were — between were 
withered. The Arab beſides gave me the following anccdorcs 
Firſt, unleſs they, in this manner, wed and fecundate the date. 
tree, it bears no Git. Secondly, they always take the precaution 
to preſerve ſome unopened ſpathæ with male flowers from one 
year to another, to be applied for this purpoſe, in caſe the male 
flowers ſhould miſcarry or ſuffer damage. Thirdly, if they per- 
mit the ſpadix of the male flowers to burſt or come out, it 
becomes uſeleſs for fecundation : it muſt have its maidenhead 
(theſe were the words of the Arab), which is loſt in the ſame 
moment the bloſſoms burſt out of their caſe. "Therefore the 
perſon who cultivates date-trees muſt be careful to hit the right 
time of aſſiſting their fecundation, which is almoſt the only article 
in their cultivation. Fourthly, on opening the ſpatha, he finds 
all the male flowers full of a liquid which reſembles the fineſt 
dew ; it is of a ſweet and pleaſant taſte, reſembling much the 
taſte of freſh dates, but much more refined and aromatic : this 
was likewiſe confirmed by my interpreter, who hath lived 
thirty-two years in Egypt, and therefore had opportunities 
enough of taſting both the neRar of the bloſſoms and the freſh 
dates. 

Now, though this account ſeems fully to confirm the fact, 
viz, that ſuch a practice obtains among the Arabs, and that 
they aſſert its efficacy in fecundating the trees, it is certain (ſays 
the oppoſers of this doQrine), that no intelligent perſon, who is 
not already wedded to an hypotheſis, will attempt to found an 
argument upon the aſſertions of a people ſo full of ridiculous 
ſuperſtitions. Before Dr. Haſſelquiſt, or any other perſon, can 
draw any argument from the above mentioned account, he ought 
to ſee the experiment ſeveral times repeated, with his own eyes, 
and not take it upon the word of a people who beſides their ſuper- 
ſtition, may very probably find it their intereſt to impoſe upon 
travellers, | 

Mr. Milne, author of the Botanical Dictionary, however, 
relates an experiment, near akin to the abovementioned, which 
merits ſome attention: In the garden of M. de la Serre, of 
the Rue S. Jacques at Paris, was a female turpentine tree, which 
flowered every year, without furniſhing any fruit capable of ve- 
getation. This was a ſenſible mortification to the owner, who 
greatly deſired to have the tree increaſed, Meſſieurs Duhamel 
and Jeſſicu very properly judged that they might procure him 
that pleaſure by the aſſiſtance of a male piſtachio tree, They 
ſent him one very much loaded with flowers, It was planted 
in the garden of M. de la Serre, very near the female turpentine 
tree, which the ſame year hr a great quantity of fruits, 
that were well-conditioned, and roſe with fachlit Te male 
plant was then removed ; the conſequence of which was, that 
the turpentine-tree of M. de la Serre in none of the ſucceeding 
— bore any fruit that, upon examination, was found to ger- 
minate.“ 

Upon this experiment it is obſerved by the anti- ſexualiſta, that, 
though it were a thouſand times repeated, it never could be de- 
ciſive, The nature of the controverſy, ſay they, is ſuch, that 
one experiment is more deciſive in favour of their opinion, than 
10,000 can be againſt them. The reaſon is plain: If there is 
ſuch a thing as a ſexual intercourſe in vegetables, it is as won- 
derful that any ſeeds ſhould be perfected without that intercourſe, 
as that a virginſhould have a child : the laſt is notin the leaſt more 
extraordinary than the firſt, One experiment, therefore, which 
ſhews that ſeeds may be perfected without ſuch ſexual intercourſe, 
is either to be reſolved into a miracle, or muſt prove abſolutely 
deciſive againſt the ſexual ſyſtem ; while numberleſs experiments 
ſuch as that above mentioned could prove nothing, becauſe we 
know not what effe& vegetables may have by growing in each 
others neighbourhood, independent of any ſexual intercourſe. 

In Milne's Botanical Dictionary, under the article Sexus 
Plantarum, the author quotes Dr. Alſton's experiments partially. 
The facts recorded by Dr. Alſton are as follow. 1. Three ſets 
of ſpinach, planted at a great diſtance from each other, proved 
all of them fertile, and ripened plenty of ſeeds, which were 
found to anſwer as well as other ſpinach ſeed. 2. A plant of 
hemp growing by itſelf, being taken care of, produced about 30 
good ſeeds, though in a ſituation very much expoſed, and plucked 
up too ſoon, on account of bad weather, in the autumn. 3- This 
experiment, which is the moſt remarkable of the three, we ſhall 
give in the Doctor's own words, ** In the ſpring of 1741, [ 
carried two young ſeedling u of the French mercury, long 


before there was any in, the city phyſie garden, — 
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Ince where it was then to be found in this country, to the 
linge garden at the Abbey; which are more than 700 yards 
diſtant from one another, with many high houſes, trees, hedges, 


andi part of a high hill, between them: and planted one of them 


in one incloſure, where it was ſhaded from the ſun the greateſt 

rt of the day ; and the other in another, 25 yards diſtant, ex- 
poſed to the outh and weſt, Both plants ripened fertile ſeeds ; 
and the laſt ſhed them ſo plentifully, that it proved a troubleſome 
weed for ſeveral 22 though none of the ſpecies was to be 
found in that garden for more than 20 years preceding. 

Of this experiment Mr. Milne hath not taken any notice ; but 

n the other two, has the following remark. «© The reſult 
of theſe, and ſuch like experiments, can be accounted for, on 
the principle of the ſexes, in no other way than on the ſuppoſition 
that ſome male flowers have been intermixed with the female, 
and operated the fecundation in queſtion, This appears the 
more probable, as only a part of the ſceds in the above experi- 
ments attained to perfe maturity, ſo as to be capable of vege- 
tation.“ 

The ſeventh argument of Linnzus is taken from the flores nu- 
tantes. The piſtils of theſe flowers, according to Linnæus, are 
always longer than the ſtamina ; and nature has aſſigned them 
this penſile poſture, that the pollen, which is ſpecifically heavier 
than air, may the more conveniently fall upon the ſtigma, But 
the piſtils of the campanula, lilium, and many other flores nutan- 
tes, are not longer than the ſtamina. Beſides, granting this 
were uniformly the caſe ; yet, as the pollen is heavier than air, 
this poſture muſt of neceſlity either make the pollen miſs the 

iſtillum altogether, or, at any rate, it can only fall upon the 
back part of the piſtil in place of the ſtigma ; and, of courſe, ſuch 
a direction would rather tend to fruſtrate than promote the im- 
pregnation of the ſced, 

The eighth argument is taken from the plantæ ſubmerſe, 
which are ſaid to emerge as ſoon as their flowers begin to blow, 
leſt the pollen ſhould be coagulated or waſhed off by the water. — 
But many ſubmarine and aquatic plants fructify entirely below 
water; and, ſuppoſing they did not, the ſame argument would 
2 prove it to be the intention of nature, Gat the pollen 
ſhould be blown away by the winds, as that it ſhould be ſub- 
ſervient to the impregnation of the ſced. 

The ninth and laſt argument is entitled Omnium florum genu- 
ina confideratis : which (ſay the anti-ſexualiſts) is nothing more 
than a collection of vague obſervations upon the ſtructure and 
eco-omy of particular plants, ſome of them true, others falſe, 
— of them evidently thruſt in as ſupports to a favourite hy- 

theſis. 

"Thus the diſpute reſted ſome years ago ; but of late there has 
appeared a tranſlation of one of Linnaus's works upon the ſub- 
je, which, though publiſhed in 1759, was but little known in 
this country, A treatiſe on the Sexual Syſtem had alſo been 
publiſhed by the Abbé Spalanzani, in which he not only oppoſed 
the Linnaan doctrine, but treated it with ridicule, though with- 
out taking any notice of this laſt publication, which he ſeems to 
have been ignorant of, In this he mentions an experiment 
with hemp fimilar to ſome of thoſe already related ; but which 
was alſo tried by Linnæus, and in his hands turned out the very 
reverſe of what it did with Spalanzani, In the treatiſe alluded 
to, Linneœus mentions Sir Thomas Millington as the firſt among 
the moderna who thought of the diſtinckſan of ſexes in plants, 
He was Savilian profeſlor at Oxford ; and Dr. Grew, in his ana- 
tomy of plants, relates, that in a converſation on the nature of 
the anther of flowers, Sir Thomas hinted, that thoſe parts 
might probably be analogous to the male organs of animals, and 
ſerve for the impregnation of the fruit, Grew improved on the 
idea, and purſucd it, That the ſubject, however, may be pro- 
perly underſtood, our author is of opinion, that we' ſhould firſt 
accurately underſtand the nature of vegetable bodies; and in 
order to do this, we ought firſt to conſider the operations of na- 
ture in the human frame, and from thence continue our re- 
ſearches through the various tribes of inferior animals, till at laſt 
we arrive at the vegetable creation, In like manner, to illuſ- 
trate the generation of plants, we muſt likewiſe take our firſt 
lights from the animal kingdom, and purſue the ſame chain till 
we come to vegetables. I his ſubject, indeed, he owns to be ſo 
obſcure, that no naturaliſt has hitherto been able to ſay any 
thing ſatis factory concerning it; he only mentions ſome remark- 
able facts concerning the production of mule animals, from the 
copulation of two individuals of different ſpecies. In the horſe- 
kind we ſee two different kinds of mules produced. From the 
mare and male aſs, (ſays he) proceeds the mule properly ſo called, 
which in its nature, that is, in his. medullary ſubſtance and ner- 
vous ſyſtem, agrees with its mother; but in its cortical ſubſtance 
and outward form, in its mane and tale; reſembles the aſs. Be- 
tween the female aſs and the horſe, the other kind of mule is 
engendered, whoſe nature or medullary ſubſtance reſembles that 
of the aſs; but its cortical ſtructure that of the horſe, If the 
he-goat of Angora copulates with the common ſhe-goat, the kid, 
by that means procured, inherits the external ſtructure and va- 
luable coat-of its father ; while, on the other hand, if the com- 


mon he-goat impregnates the goat of Angora, the kid produced | 


* 


has the ſame external form, and bears the ſame worthleſs hair 
with its father, Hence it ſeems probable, that the medullary 


. ſubſtance, with what Malpighi calls the keel /carina), and the 


nervous ſyſtem, are latent in the egg of the mother; the corti- 
— ſubſtance, or vaſeular ſyſtem, being derived from the fa- 
ther,” 

"Theſe cortical and medullary ſubſtances are previouſly ex- 
plained by our author to be thoſe of which both animal and ve- 
getable bodies are compoſed, By the medullary ſubſtance in 
animal bodies, he means the f inal marrow ariſing from the or- 
| mn. brain, and ſending off the nerves ; by the cortical ſub- 

ance the veſſels with the heart attached to them, by which the 
medullary part is nouriſhed. In vegetables, the cortical part 
nouriſhes the plant, not only by its root, but with its whole ſur- 
face. For a {mall branch torn from the parent ſtem, and placed 
in water, imbibes nouriſhment at its pores. Thus the Fuci, 
and other marine vegetables, are nouriſhed without a root, ſole! 
by the pores diſperſed through their whole ſubſtance. The 
bark of trees every year depoſits its gelatinous internal layer, 
which is added to the wood, and aſſimilates itſelf to it. The 
medullary, which is the other eſſential part of vegetables, is 
multiplied and extended without end ; and whenever it is en- 
tirely loſt, the death of the plant neceſſarily follows. In exa- 
mining this ſubſtance, we muſt be careful, in two caſes, that 
we be not miſled ; firſt, by the ſtraws of graſſes, and by other 
hollow ſtems, where the medulla lines the infide of the bark ; 
and, ſecondly, by large trees, whoſe trunks become perfectly 
ſolid throughout, except in the very ſummits of the branches. 
The wood performs the office of bones, when there is no longer 
any occaſion for the medulla in that part ; and trees, although 
become hollow, continue nevertheleſs to grow fo long as this 
ſubſtance remains in the extreme branches. It is by no means 
neceſſary that the medulla ſhould have any connexion with the 
root, as it is only nouriſhed by the cortical ſubſtance of the plant, 
and is therefore increaſed at its upper extremity without end, if 
it meets with no reſiſtance. In thoſe animals whoſe ſpinal mar- 
row is ſurrounded by a bony covering, as in the larger and more 
perfect kinds, this ſubſtance never comes out of its confinement ;z 
and the harder its caſe, the more abſolutely is its increaſe pre- 
vented : but in the ſmaller tribes of worms, where this coverin 
is leſs rigid, a perpetual and unlimited increaſe of the anim 
takes place, 

« The moſt important parts of the flower, and which are ab- 
ſolutely eſſential to it, (our author proceeds to obſerve), are the 
ſtamina and piſtilla, So eſſential are they, that among the many 
thouſands of flowers with which we are acquainted, no one can 
be found not furniſhed with both theſe organs. "The ſtamina 
derive their origin from the ſubſtance of the wood, which was 
originally formed from the inner bark, and they may thereforo 
be ſaid to ſpring from the cortical ſubſtance of the vegetable,.—. 
This is verfodtly evident in the Aſarum — whoſe 
twelve ſtamina proceed from twelve fibres in the inner bark. — 
Double flowers illuſtrate the ſame fact: in them, the ſtamina 
being weakened and difſulved by exceſs of nouriſhment, the 


woody ſubſtance reaſſumes the ſoftneſs of the inner bark, of which 


it was originally formed. AH ſtamina conſiſt of veſſels contain= 
ing the pollen, or impregnating powder, which they diſcharge 
in due time, not without the flricteſt obſervance of certain natu- 
ral laws. "The form of theſe veſſels, like that of the capſules of 
the fruit, is accurately defined, as well as their cells, their par- 
ticular manner of burſting, and the pollen which they contain; 
this pollen, likewiſe, is no leſs certain and uniform in its figure, 
ſize, and colour, than the feeds themſelves, 

« The piſtillum is the only part which originates from the 
medullary ſubſtance, and is therefore invariably ſituated in the 
centre of the flower, It always contains the rudiments of the 
ſeed, which, in proceſs of time, ripen into fruit, The rudi- 
ments of the fruit are called the germen, or ſced-bud ; this has 
conſtantly another organ connected with it, named the gm, 
which is in its higheſt degree of vigour and perfection during the 
time of flowering, 

« Another circumſtance worthy of attention is, that the root, 
which the firſt year of its growth is large and filled with medul- 
lary pulp, the following ſeaſon becomes hollow, in producing 
the ſtem, flowers, and ſced ; all this pulp being conveyed to the 
flower, and ſeeming to be only deſtined to the formation of 
ſced, ſo many new and diſtin animations being formed from it 
as there are rudiments of new plants, This is particularly ob- 
ſervable in the turnip. | 

« Thus vegetables, like inſects, are ſubject to a metamor- 
phoſis ; with this difference only, that their flowers are fixed to 
one ſpot, inſtead of being able, like inſects, to fly from place to 
place ; and that their nouriſhment is not given them by means 
of peculiar organs for the formation of chyle. We have ſeen 
that the outer bark becomes calyx, the internal bark corolla, the 
wood ſtamina, and the medulla piſtillum ; the fructi fication ex- 
hibiting the internal rts of a plant naked and unfolded. We 
have likewiſe ſeen, that the fructification puts an end to vegeta- 
tion in the from whence it ariſes, ſtopping the progreſs of the 
medulla, which would otherwiſe have extended itſelf without end 
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by the branches, and occaſioning the diviſion of that medulla 
into a number of ſeeds, each endowed with a ſeparate livi 
prineiple. But as the medulla exiſts naked in the germen, it 
cannot ſupport itſelf, or make any farther progreſs, without the 
aſſiſtance of the cortical ſubſtance which it has left; it muſt 
therefore receive this aſſiſtance by ſome means or other, and in 
fact does receive it from the ſtamina and their pollen, which 
owe their origin to the wondy matter derived from the inner 
bark, and originally generated by the outer bark. But if it hap- 
pens t! at the cortical ſubſtance is able to inveſt the medullary 
rudiments of the ſeed in the flower itſelf, the plant hecomes 
viviparous, as in feftuca, aira, and pon vivipara, in which. 
nearly the ſame thing takes place as in the medulla of other 
plants, which remains in the branches, and is variouſly diſtri- 
buted, being at once both clothed and nouriſhed by the bark, and 
enabled to form new branches, juſt as it happens in the compound 
animals, or ſertularie. | 

The organs common in general to all plants are, 1. The 
root, with its capillary veſſels, extracting nouriſhment from the 
ground, 2, The leaves, which may be called the /imbs, and 
which, like the fect and wings of animals, are organs of motion; 


for being themſelves ſhaken by the external air, they ſhake and 


exerciſe the plant, 3. The trunk, containing the medullary 
ſubſtance, which is nouriſhed by the bark, and for the moſt part 
multiplied into ſeveral compound plants. 4. The fructification, 
which is the true body of the plant, ſet at liberty by a metamor- 
phoſis, and conſiſts only of the organs of generation ; it is often 
defended by a calyx, and furniſhed with petals, by means of 
which it in a manner flutters in the air, 

« Many flowers have no calyx, as ſeveral of the lily tribe, 
the hippuris, &c. many want the corolla, as graſſes, and the 
plants called apetalous ; but there are none deſtitute of ſtamina 
and piſtilla, thoſe important organs deſtined to the formation of 
fruit. We therefore infer from experience, that the ſtamina are 
the male organs of generation, and the piſtilla the female ; and 
as many flowers are furniſhed with both at once, it follows that 
ſuch flowers are hermaphrodites. Nor is this ſo wonderful, as 
that there ſhould be any plants in which the different ſexes are in 
diſtinct individuals; for plants being immoveably fixed to one 
ſpot, cannor, like animals, travel in ſearch of a mate. There 
exiſts, however, in ſome plants, a real difference of ſex. From 
ſeeds of the fame mother, ſome individuals ſhall be produced, 
whoſe flowers exhibit ſtamina without piſtilla, and may there- 
fore be properly called males; while the reſt, being furniſhed 
with piſtilla without ſtamina, are therefore denominated females : 
and fo uni formly does this take place, that no vegetable was 
ever found to produce female flowers, without flowers furniſhed 
with ſtamina being produced, either on the ſame individual, or 
on another plant of the ſame ſpecies, and vice verſa. 

« As all ſced-veſſels are deſtined to produce ſeeds, ſo are the 
ſtamina to bear the pollen, or fecundating powder. All ſeeds 
contain within their membranes a certain medullary ſubſtance, 
which ſwells when dipped into warm water, All pollen, like- 
wiſe, contpins in its membrane an elaſtic ſubſtance, which, 
although very ſubtile and almoſt inviſible, by means of warm 
water often explodes with great vehemence. While plants are 
in flower, the pollen falls from their antheræ, and is diſperſed 
abroad, as feeds are diſlodged from their ſituation when the fruit 
is ripe. At the ſame time that the pollen is ſcattered, the piſtillum 
preſents its ſtigma, which is then in its higheſt vigour, and, for 
a portion of the day at leaſt, is moiſtened with a fine dew. 
The ſtamina either ſurround this ſtigma, or, if the flowers are of 
the drooping kind, they are bent towards one ſide, ſo that the pol- 
len can eaſily find acceſs to the ſtigma z where it not only adheres 
by means of the dew of that part, but the moiſture occaſions 
its burſting, by which means its contents are diſcharged, What 
iſſued from it, being mixed with the fluld of the ſtigma, is con- 
veyed to the rudiments of the ſeed. Many evident inſtances of 
this preſent themſelves to our notice 4 but I have no where ſeen 
it more manifeſt than in the Jacobean lily Tm Jurmgfifima), 
the piſtillum of which, when ſufficient heat le given the plant to 
make It flower in perfection, Is bent downwards, and from Its 
Migma Iſſues a drop of Umpld Auld, fo large that one would think 
It in danger of falling to the ground, It Is, however, gradually 
re-abſorbed Into the ſtyle about three or four o'clock, and be- 
comes inviſible till about ten the next morning, when it appears 
again ; by noon It attains Its largeſt dimenſions 4 and in the af- 
ternoon, by a gentle and ſcarcely perceptible decreaſe, it returns 
to Its ſource, If we ſhake the anthere over the ſtigma, fa that 
the pollen may fall on this Umpld drop, we fee the fluld ſoon 
after become turbid, and aſſume a yellow colour 4 and we per- 
celve little rivulets, or opake ſtreaks, running from the ſtigma 
towards the rudiments.of the ſeed, Sometime afterwards, when 
the drop has totally diſappeared, the pollen may be obſerved 
adhering to the ſtigma, but of an irregular figure, having loſt Its 
original form, No one, therefore, can aſſent to what Morland 
and others have aſſerted, that the pollen paſſes into the ſtigma, 

rvades the ſtyle, and enters the tender rudiments of the feed; 
as Leewenhoeck ſuppoſed his worms to enter the ova, A moſt 
evident proof of the fal hood of this opinion may be obtulned from 


] 


in two different pots. 


anyf eee 
that it almoſt exceeds the ſtyle itſelf In thickneſs, and, fallin — 
theſtigmn, adheres firmly to it; that organ fucking and exhau( ing 
the pollen, as a cuttle-fiſh devours every thing that comes with. 
in its graſp, One evening in the month of Auguſt I removal 
all the ſtamina from three flowers of the mirabilis longiftora, at 
the ſame time — all the reſt of the flowers which were 
expanded; and ſprinkled theſe three flowers with the pollen of 
mirabilis jaluppa ; the ſeed-buds ſwelled, but did not ripen, 
Another evening I performed a ſimilar experiment, only ſprink. 
ling the flowers with the  _— of the ſame ſpecies ; all theſe 
flowers produced ripe ſeeds, 

% Some writers have believed, that the ſtamina are parts of 
the fructification, which ſerve only to diſcharge an impurc or 
excrementitious matter, and by no means formed for ſo impor. 
tant a work as generation, But it is very evident, that theſe 
authors have not ſufficiently examined the ſubject; for as, in 
many vegetables, ſome flowers are furniſhed with ſtamina only, 
and others only with piſtilla, it is altogether impoſſible, that 
ſtamina ſituated at ſo very great a diſtance from the fruit as on a 
different branch, or perhaps on a ſeparate plant, ſhould ſerve to 
convey any impuritics from the embryo. 

« No phyſiologiſt could demonſtrate, 2 prizri, the neceſſity 
of the maſculine fluid to the rendering the eggs of animals 
prolific ; but experience has eſtabiſhed it beyond a doubt. We 
therefore judge 4 p:fterior7 principally of the ſame effect in plants, 

« In the month of January 1760, the antholyza cunmia 
flowered in a pot in my parlour, but produced no fruit, the air 
of the room not being ſufficiently agitated to waft the pollen to 
the ſtigma. One day, about noon, ſecing the ſtigma very moiſt, 
I plucked off one of the antheræ, by means of a fine pair of 
forceps, and gently rubbed it on one of the expanded ſtigmata, 
The ſpike of flowers remained eight or ten days longer ; when 
I obſerved, in gathering the branch for my herbarium, that the 
fruit of that flower only on which the experiment had been made 
had ſwelled to the ſize of a bean. I then diſſected this fruit, 
and diſcovered that one of the three cells contained ſeeds in con- 
ſiderable number, the other two being entirely withered. 

In the month of April I ſowed the ſeeds of hemp C cannabis 
The _ plants came up fo plentifully, 
that each pot contained thirty or forty. I placed each by the 
light of a window, but in different and remote apartments. The 
hemp grew extremely well in both pots. In one of them I 
permitted the male and female plants to remain together, to 
flower and bear fruit, which ripened in July ; and being mace- 
rated in water and committed to the earth, ſprung up in twelve 
days. From the other, however, I removed all the male plants 
as ſoon as they were old enough for me to diſtinguiſh them from 
the females. The remaining females grew very well, and pre- 
ſented their long piſtilla in great abundance, theſe flowers con- 
tinuing a very long time, as if in expectation of their mates; 
while the plants in the other pot had already ripened their fruit, 
their piſtils having, quite in a different manner, faded as ſoon as 
the males had diſcharged all their pollen. It was certainly a 
beautiful and truly admirable ſpectacle, to ſee the unimpregnated 
females preſerve their piſtils ſo long green and flouriſhing, not 
permitting them to begin to fade till they had been for a conſi- 
derable time expoſed, in vain, to the acceſs of the male pollen. 
Afterwards, when theſe virgin plants began to decay through 
age, I examined all their calyxes in the preſence of ſeveral bo- 


taniſts, and found them large and fAlouriſhing, although every 


one of the ſeed-buds was brown, compreſſed, membranaceous, 
and dry, not exhibiting any appearance of cotyledons or pulp. 
Hence I am perfectly convinced, that the circumſtance which 
authors have recorded, of the female hemp having produced ſeeds, 
although deprived of the male, could only have happened by 
means of po en brought by the wind from ſome diſtant place, 
No experiment can be more eaſily performed than the above 
none more ſatisfactory In demonſtrating the generation of plants. 

„The Cui tenella was In like manner kept 7 wh In my 
window through the months of June and July, The male plant 
was in one pot, the female In another. The latter abounded 
with frult, not one of Its flowers proved abortlve. I removed 
the two pots Into different windows of the ſame apartment, (ill 
all the female flowers continued to become frultful. At length 
I took away the male entirely, leaving the female nlone, und 
eutting off all the flowers which It had already borne. Every day 
new ones appeared from the axilla of every leaf 4 each remained 
elght or ten days 4 after which their footſtalks turned yellow, 
they fell barren to the ground, A botanical friend, who had 
amuſed himſelf with obſerving this phenomenon with me, per- 
ſuaded me to bring from the ſtove In the garden a ſingle male 
flower, which he placed over one of the female ones, then in 
perfeQtion, tying a plece of red (ilk round Its piſtillum, The 
next day the male flower was taken away, and this ſingle ſecd- 
bud remained and bore fruit, Afterwards I took another male 
flower out of the ſame ſtove, and with a palr of ſlender forceps 


pinched off one of Its antherz, which 1 afterwards gently ſcratched 
with a feather, ſo that a very ſmall portion of its pollen was dif- 
charged upon one of the three 
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her ſtigmata being covered with This fruit likewiſe 
_— its toe ſize z by on bein — exhihited 
one cell filled with u large ſeed, the other two —_ The 
reſt of the flowers, being unimpregnated, faded and fell off, 
This experiment may be performed with as little trouble as the 


„The Dati/ſca cannabina'came up in my garden from ſeed 
ten years ago, and has every year been plemitully increated by 
means of its perennial root, Flowers in great number have 
deen produced by it ; but being all female, they proved abortive, 
Being deſirous of 1 male plants, I obtained more ſeeds 
from Paris. Some more plants were raiſed ; but thefe likewiſe, 
to my great montification, all proved females, and bore flowers, 
but no fruit. In the year 1757, I received another'parcel of 
ſeeds, From theſe I obtained a tew male plants, which flowered 
in 1758. Theſe were planted at a great fliſtance from the te. 
males; and when their flowers were juſt ready to emit their 

len, holding à paper under them, I gently ſhook the ſpike or 


icle with my finger, till the paper was almoſt covered with | 


the yellow powder, I carried this to the Females, which were 
flowering in another part of the garden, and placed it over them, 
The cold nights of 'the year in which this experiment was made, 
deſtroyed theſe datiſcas, with many other plants, much earlier 
than uſual, Nevertheleſs, when I examined the flowers of thoſe 

lants which I had ſprinkled with the fertilizing powder, I found 
the ſeeds of their due magnitude; while in the more remote da- 
tiſcas, Which had not been impregnated with pollen, no traces 
of ſeeds were viſible. . 


- « Several ſpecies of Momordica, cultivated with us, like other | 


Indian vegetables in cloſe ſtoves, have frequently borne female 
flowers; which, although at firſt very vigorous, after a ſhort 
time have conſtantly faded and turned yellow, without perſetting 


any ſeed, till I inſtructed the gardener, as ſoon as he obſerved a 


female flower, to gather a male one and place it above the female. 
By this contrivance we are ſo certain of obtaining fruit, that we 
dare pledge ourſelves to make any female flowers fertile that 
ſhall be fixed on. 5 82 a 

« The Fatropha urens has flowered every year in my hot - 
houſe ; but the female flowers coming before the males, in a 
week's time dropped their petals, and faded before the later 
were opened; from which cauſe no fruit has been produced, 
but the germina themſelves have fallen off, We have therefore 
never had any fruit of the jotrapha till the year 1752, when the 
male flowers were in vigour on a tall tree at the ſame time that 
the females began to appear on a ſmall jatropha which was 

owing in a garden-pot. I placed this pot under the other tree, 
55 Female flowers bore ſeeds, which grow on 
being ſown. I have frequently ſince amuſed myſelf with taking 


the male flowers from one plant, and ſcattering them over. the 
female flowers of andther, and have always found the feeds of 


the latter impregnated by it. | 

„Two years ago I placed a * of paper under ſome of 
theſe male flowers, and afterwards folded up the pollen which 
had fallen upon it, preſerving it ſo folded up, it I remember 
Tiglit, four or ſix _ at the end of which time another branch 
of the ſame jatropha was in flower. I then took the pollen, 
which I had ſo long preſerved in paper, and ſtrewed it over three 


female flowers, the only ones at that time expanded. Theſe 


three females proved fruitful, while all the reſt which grew in 
the ſame bunch fell off abortive. | 

The interior petals of the Ormithogelum, commonly, but 
improperly, called Canaden/e, cohere lo cloſely together, that 
they only juſt admit the air to the germen, and will ſcarcely 
permit the pollen of another flower to poſs: this plant produced 
every day new flowers and fruit, the tructification never failing 
in any inſtance; I therefore, with the utmoſt care, extrufted the 
anther from one of the flowers with « hooked needle; and, as 
I hoped, this fingle flower proved barren. This experiment 
was repeated about « week alter with the ſame ſucceſs, 

„ 1 removed all the anther out of u flower of Chelidonium 
corniculatum (ſcarlet horned poppy), which was growing in a 
remote part of the garden, upon the firſt opening of its petals 
and ſtripped off all the reſt of the flowers another day! treated 
another flower of the ſame plant in « ((milar manner, but 
ſprinkled the piſtillum of this with the pollen borrowed from an. 
viher plant of the ſame 7) the reſult was, that the firlt 
flower produced no fruit, but the ſecond afforded very perfect 
leed, deſign in this experiment was to prove, that the mere 
femoval ol the anther from a flower is not in i{fell ſulllelent io 
render the germen abortive, KY | 

„ Having the Nicotiana ſrutico/a growing in 4 garden: pot. 
a producing plenty of flowers and ſeed, I axiratied i e antherw 
from a newly-expanded flower before they had burſt, at the ſamo 
time cutting away all the other flowers ; this germen produced 


no fruit, nor did it even (well. 


ved an urn, in which the 4/hodelus K — 


d lately opened I extracted its antherœ i this cauſed the 
impregnation to fail. Another day I treated another flower 
in — ſame manner: but bringing u flower {rom a plant in a 
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different part of the garden, with which 1 ſprinkled the piſlillum 
of the mutilated one, its germen by that means became fruitful, 

Ai Chinenfis, flowering in my ſlove, the windows of which 
were ſhut, all its flowers proved abortive, I therefore took 
ſome of its anther in a pair of pincers, and with them ſprinkled 
the ſtigmata of two flowers, and the next day one ſtigma only 
of a third flower the ſeed-budz of theſe flowers remained, grew 
to a large lize, and bore ſeed; the fruit of the third, however, 
contained ripe ſeed only in one of its cells, 

'* To relate more experiments would only be to fatigue the 
reader unneceſſarily, All nature proclaims the truth 1 have 
endeavoured to inculcate, and every flower bears witneſs to it, 
Any _ may make the experiment lor himſelf, with any 
plant he pleaſes, only taking care to place the pot in which it is 
growing in the window of a room ſuthciently out of the reach 
of other flowers; and 'I will venture to promiſe him; that he 
will obtain no perfect fruit, unleſs the pollen has acceſs to the 


piſtillum.“ 
SECTION IV. 
SEXUAL SYSTEM, REDUCED TO CLASSES, 
ORDERS, and GENERA, 
Akr. I. CLASSES, 

The Sexual method of reducing plants to claſſes; genera, and 
ſpecies, is founded upon the ſuppolitionthat vegetables propagate 
their ſpecies in a manner ſimilar to that of animals. Linnaus 


_ endeavours to ſupport this hypotheſis by the many analagies tat 


ſubſiſt between plants and animals, which have been more 
particularly pointed out in the preceding. ſedtion. It is from this 
circumſtance that Linnzus's — of botany has gat the name 
of the /exual ſyſtem. The names of his claſſes, orders, &c. are 
all derived from this theory. He calls the ſtamina of flowers, as 
we have ſeen, the males, or the male parts of generation; the 
piſtils he calls females, or the female parts of generation ; and 
plants whoſe flowers contain both male and female parts, are ſaid 
to be kermaphrodites. It is founded on the fruftification of 
plants, which, in a perfect ſtate, conſiſts of the ſeven principal 
parts following, the calyx, the corolla, the ſtamina, the piſlil, the 
pericarptum, the feeds, and the receptacle, each of which is de- 
{cribed in the fyſtem under its reſpective head. 

From the number, proportion, poſitions, and other circum- 
ſtances attending theſe parts of fructification, the claſſes, orders, 
and genera of vegetables are characteriſed. The number and 
diſpoſition of the filaments of the ſtamina generally ſhew the claſs 
of a plant, and the ſtyles of the piſtilla conſtitute, for the moſt 
part, the character of the order in which it is arranged under 
that claſs: for inſtance, if in any flower there be but one filament 
or ſtamen, it belongs to the firſt claſs, which is called the Mo- 
nandria : and if it have only one ſtyle, it belongs to the firſt 
order under that claſs, which is called the Monogyma ; if, with 
one filament, there be two ſtyles, it is one of the Monandria 
claſs, and of the ſecond order under that claſs, called the Digy- 
na ; and fo on. 

When we ſpeak of the STAMINA, it has been obſerved, that 
upon the filaments are fixed buttons, calied anthere, which are 
conſidered as the male organs of generation in plants; and the 


the piſtil, uſually ſwells or divides into a head, called its „ig na, 
(Plate IV. Claſs II. Order I. fig. 7) which is the female part, 
and which receiving the duſt or pollen from the buttons of an- 
there, affords it a paſſage down the ſtyle (fig. 6), to impregnate 
the germen (fig. 5). From this diſtinction of ſexes in plants, in 


the name of the Sexual ſyſtem, 

The other parts of the fruftification, viz. the calyx or cu 
Plate IV. Claſs III. Order I. fig. 1), corolla (Plate IV. Clals 
V. Order I. fig. q) pericarpium or germen of the piſlil enlar 

ſeeds, and receptacle (Plate III. fig. 160, 161), are conſulted tor 
eſtabliſhing the genera of plants, Hence, ull vegetables that 
agree in theſe parts ſhould be ranked under one genus; and all 
ſuch us differ in them ſhould be ſeparated. The charatteriſtic 
mark of each genus is, therefore, to be fixed from the number, 
figure, proportion, and ſituation of all the parts but as there are 
few genera in which all the parts are coultant in every one of 
the ſpecies, we ought, whenever it is poſſible, to fix upon fume 
one circumſtance that is conſtant, and make it the effential cha- 
rater, which may be had in moſt genera, The more conſtant 
any part of the Irudtification is found through the ſeveral ſpecies 
of any genus, the more it may be relied on with certainty, 48,4 
charatteriſtic mark of that genus. In ſome genera one part of 
fruttification is found to be the moſt conſtant ! and in others, an- 
other but there is no part but is ſometimes liable to u variation, 
As generic dilferences depend upon the form of the fruttifica- 
tion, [pecific diſtinQtions take their riſe from any circumllance 
in which plants of the ſame genus are found to diſagree, provided 
ſuch circumſtance is conſtant and not liable to alteration, by 
culture or other accidents, Hence Linnwus aſſerts the (pecies 
to be us many as there wore different forms of vegetables pro- 
duced at the creation, and conſiders all caſual differences as va« 
| rieties af the ſame ſpecies, The root often affords areal [pecific dif. 


ference, and is ſometimes the chief diſtinttion; the trunk often 
| ' 32 furniſhes 


top of the ſtyle, which has been mentioned in treating of 


like manner as in animals, the Linnæan ſyſtem of butany obtained 
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furniſhes a fure mark of diftinRion; the leaves exhibit moſt na- 
tural and elegant ſpecific differences, and the flowers and' other 

of the fruftification have their influence likewiſe, in many 
caſes, in diſtinguiſhing the ſpecies. 

Such differences as are only incidental to vegetables, and are 
not conſtant and unchangeable, conſlitute che ſeveral varieties of 
their refpeftive ſpecies, which varieties are grounded chiefly on 
the following circumſtances, via. magnitude, time of flowering,. 
colour, ſcent, taſte, virtues and uſes, duration, multitude, pu- 
beſcence, oppoſition, and compoſition of leaves, the cireumilance 
of their being curled or bladdery, monſtrous flowers, which are 
to be conſidered only as a variety from luxuriance, and fex in 
plants of the twenty-ſecond claſs. It is found that a cha 
of ſoil occaſions many of the varieties in plants, as does likewiſe 
an improvement im or neglett of, culture. The varieties may 
be generally explained. and eaſily reduced under their proper 
— by comparing the — mark ob the variety with the 
natura ant. 

The Sexual ſyſtem of botany being founded on the diſeove 
of diſlinction of ſexes in vegetables, the conſtruction and dil- 
tribution of the ſyſtem are principally eſtabliſhed upon, and re- 
gulated by, the ſtamina, or male parts of the flower, repreſented 
in Plate IV. Claſs II. Order I. fig. g and 4 and piſtilla or 
female of the flower, repreſented on Plate LV. Claſs II. 
Order I. fig. 5, 6, 7+ Such flowers as have ſtamina, but no 
piſtil. are called male flowers: ſuch as have a piſtil, but no ſta- 
mins, female flowers : ſuch as have both flamina and piſtilla, 
hermaphrodite flowers : and ſuch as have neither, neuter. Her- 
maphrodite flowers are ſometimes diſtinguiſhable into male her- 
maphrodites, and female hermaphrodites, when, in a flower 
which contains the parts 8 each ſex, one of the ſexes 
proves abortive : thus, if the defett be in the ſtamina, it is a fe» 
male hermaphrodite f if in the piſtil, a male one, 

The flowers of the generality of plants are hermaphrodite ; 
but in the twenty-firſt and twenty - ſecond claſſes, the former diſ- 
tinguiſhed by the name of the Monoecia, und the latter by that 
of the Dioecia claſs, the ſexes are ſeparate and allotted to dit. 
ferent flowers : and in the Dioecia, or twenty. ſecond claſs, in 
particular, the ſexes are found even on different plants ; the 
male flowers growing all upon one plant, and the ſemale flowers 
on another. | 

We (hall here explain the names or titles of the ſeveral claſſes 
and orders, before we enter upon u particular account of each; 
becauſe un explanation of theſe names leads immediately to the 
— of the proper characters of the ſeveral claſſes and or- 
ders, and the ſeveral diſtinctions on which they are founded, 

The names and titles of the ſeveral eluſſes and orders of this 
ſyſtem, as will be hereafter mentioned, ure all eompound terms, 

erived from the Greek language, and expreſſive, each of the 
principsl circumſtance which obtains in the reſpeRive claſs or 
order that it ſerves' to denominate;, and which diſtinguiſhes it 
from every other claſs or order belonging to the ſyſtem, 

The ten claſſes firſt in order, which conſiſt of hermaphrodite 
| flowers, take their denominations from the number of ſtamina, 
or male parts, of the lower; and each denomination is a word 
compounded of the numerical term, which exprelles the number 
of ſuch male parts, and the term amy, which ſignifies a kuſband, 
the word uſed for the male part itſelf ; thus, 


1 hs title of —— ym? 8 a ood compounded 
of wives, Angle, and ae, a and, an ifies a /ingle Au 
band, 2 or — part. 8 3 

II. Diandria, the title of the ſecond claſs, ſignifies two huſ- 
bands, or ſtamina. 


III. Triandria, the title of the third claſs, ſignifies three 
kuſbands, or ſlamina. | 


IV. Tetrandria, expreſſes four huſbands, or ſtamina. 


V. Pentandria, five huſbands, or ſtamina. 
VI. Hexandria, ſix huſbands. 


VII. Heptandria, ſeven huſbands. 
VIII. Ofandria, eight huſbands. , 
IX. Enneandria, nine huſbands : and | 


X. Decandria, the title of the tenth clafs, ſignifies ten huſ- 


bands, ſtamina, or —_— 
It muſt be remem that in all theſe ten claſſes, the flowers 
are hermaphrodite : for ſhould the female part be wanting in an 
lant, containing the number of ſtamina which would otherwiſe 
refer it to one of theſe ten claffes, the plant muſt be referred to 


ſome other ſucceeding claſs, not yet explained. 


XI. Dodecendria, the title of the eleventh claſs, ſignifies 
twelve huſbands ; and imports that the flowers have twelve ſta- 
mina. The claſs is not, however, confined to this number, 
but includes all ſuch hermaphrodite flowers as are furniſhed with 
any number of ſtamina, from twelve to nineteen, both incluſive. 
No flowers have been yet found to have juſt eleven ſtamina, 
which is the reaſon no claſs has been allowed to that number, 


ANY. 


XII. Tceſandria, the title of the twelfth claſs, is 2 word 
compounded of #xoor twenty, and dwg, a huſband; and ſigni. 
fies twent huſbands, or ſtamina: but here again, the title i; * 
be un od with latitude ; for though the plants which 
belong to this claſs are racely found with leſs than twenty flamin, 

et they frequently have a greater number; aud they are, there. 

re, not to be known with certainty from thoſe of the next clas 
without having recourſe to their elaſſic charatter, which will be 
deſcribed in the ſubſequent arrangement. 


X111. Polyandsia, the name of the thirteenth claſs, is , 
word formed of the two Greek words non many, and dyjc a 


huſband ; and ſignifies that the lowers have many bulbauds, or 


1175 ſtamina. 


XIV. Didynamis, the name of the fourteenth claſs, is com. 
pounded of Ag, twice, or do, Inayn; Powery and ſigniſies the 
mou or ſuperiority of two: becauſe the flowers of this clat 
haue four ſtamina, of which two are longer thah the other two 
This circumſtance alone is ſufficient to diltinguilh this claſs from 
the fourth, where the four ſtamina are equal: but the flowers v5 
this claſs have alſo their particular charatter, beſides what is ex. 
preſſed in the title, as will be ſhewn in the tollowing arrange. 
ment, 


XV. Tetradynamia, the title of the fiſteenth claſs, ſignifies 
the power or ſuperiority of four ; becaule the flowers ot this claſs 
have ſix ſtamina, of which four are longer than the remaining 
two which circumſtance dritinguiſhes them from the fluwery 
' of the fixth claſs, where the ſtamina are equal: but they haye 

allo their particular character. 


XVI. Monadeiphia, the tile of the ſixteenth claſs, is a word 
compounded of eg, Angle, and det, a brother ; it (ighi. 
ties a ſingle brotherhood z which relation is employed to expre(s 
the union of the filaments of the ſtamina, which, iu this clals, 
do not ſtand ſeparate, but join at the baſe, and form one (ub. 
ilance, out of which they —— as trom a common mother: 
\ this circumſtance diſtinguiſhes the claſs from the two following 
ones z the number of flumina belonging to it is not limited; the 
flowers have their particular charafter, 


XVII. Diade/phia, the title of the ſeventeenth claſs, ſigni. 
\ flies a double brotherhood, or two ſets of ſtamina anited in the 
manner explained in the ſixteenth claſs. The number of the 
' lamina is not limited, and the flowers of the clals have theig 
. peculiar charakter. 


XVIII. Polyadelphia, the title of the eighteenth claſs, ſigni- 
fies many brotherhovuds, or ſets of ſlamina ; the flowers have vs 
claſlie charatter, farther than is expreſſed in the title. 


XIX. Syngene/ia, the title of the nincteenth claſs, is a word 
compounded of c, together, or in company, and yimoy gene. 
ration it ſignifies congregation, and alludes to the circumſtance 
| of the flamina, in which, though the filaments {land ſeparate, 
yet the anther, which are the part more immediately ſublervieut 
to generation, are united in a Cylinder, and perform their ottice 
tegether. 1 N 


XX. Gynandgria, the title of the twentieth claſs, is a term 


— 


_ 


. | compounded of the two Greek words yu, a wife, and dy, a 


, kuſband, and alludes to the ſingular circumitance of this claſi, 
in the flowers of which the ſtamina grow upon the piſtilla, ſo that 
the male and female parts are united, and do not land leparate, 
as in other hermaphrodite flowers, 


XXI. Monoecte, the name of the twenty - firſt claſs, is a word 
| compounded of the numerical term yore Single, and dula a 
| hovfe, or habitation; it therefore f a nge houſe ; and to 
underſtand its application, it muſt be obſerved that the plants of 
this claſs are not hermaphrodite, but ſuch as upon the {ame root 
bear both male and female flowers, the flowers that have the 
ſtamina wanting the piſtilla, and thoſe that have the piſtifa 
wanting the Ramina. Now the name alludes to this circum- 
_ that de; this „ _ and —— flowers are 

found on t ame plant, whereas in the next claſs have 
 diflin@ LEES : * 


XXII. Dioecia, the name of the twenty - ſecond elaſs, fig- 
| nifies {ws houſes, or Habitations; and is applied to this clals, the 
plants of which are male and female, to expreſs the circumſlance 
| of the male flowers being on one plant, and the female flowers 
on another; the contrary of which is the caſe of the Monoecia 
claſs, juſt preceding, which, upon the ſame roots bears both 
male and female flowers, and thoſe which have the Ramina 
— the piſtilla, and ſuch as have the piſtilla wanting the 
na. 


XXIII. Polygamis, the name of ibe twenty- third claſs, is a 
term com ed of mol, many, and vt, a marriage; al 
ſigniſies a plurality of marriages ; the reaſon of which name is, 
that this claſs produces, either upon the ſame or different plants, 
hermaphrodite flowers, and alſo flowers of one ſex only, being 
male or female ; or flowers of each ſex ; and the latter receiving 
impregnation from, or giving it to, the bermaphrodites, 3 


ex 
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y happen to be, the parts eſſential to generation in the 
No oder lowers do not confine themſelves to the correl. 
ponding parts within the ſame flower, but become of promiſ- 


cuous ule. ; 
XIV. Cryptogamia, the name of the twenty-fourth claſs, 
is oh, « & two Greek words xpurTog, concealed, and 
„a marriage: it therefore ſignifies concealed marriages, 
and was applied to this claſs becaule the- plants belonging to it 
either bear their flowers concealed within the fruit, or have them 


ſo {mall as to be imperceptible. 


AnT. II. OrDtrs 


As the ten firſt claſſes of the Linnæan ſyſtem of botany take 
their denominations from the number of ſtamina, or male parts of 
the lower, ſo the orders of the thirteen firſt claſſes take their de- 
nominations from the number of the piſtilla, or female parts of 
the flower ; and as the denomination of each of the ten firſt claſſes 
is a word compounded of the numerical term, which expreſſes 
the number of ſuch male parts, as eg, ingle, &c. and avlp, a 
hu/band, ſo the denomination of each order belonging to the 
thirteen firſt claſſes is a word compounded of the numerical term, 
which expreſſes the number of ſuch female parts, as /ingle, 
Kc. and ud, a wife, thus as the terms Monandria, Diandria, 
Kc. import, that the claſſes which they denominate have, the 
frlt a /ingle huſband, or ſtamen, the ſecond two Auſbands, or 
flamina; lo the terms Monogynia, Digynia, &c. import that 
the orders which they denominate have, the firſt a ſingle wife, 
or piſtil, the ſecond two wives, or piſtilla, In like manner, the 
whe Trigynia ſignifies (Are, wives, or piltilla; the order Te. 
tragynia, ſour wives, the order Pentagynia, five wives the 
order Hexagyma, fix wives the order Decagynia, ten wives ; 
andthe order Polygynia)many wives, Theſe ure the titles of the 
ſeveral orders of the thirteen firſt claſſes of this ſy lem; and as 
from the table given of the claſſes and orders of the (yſtem, the 
rank of each order will appear under its reſpective claſs, it 
now remains to offer fume general explanation of the terms 
which denominate the ſeveral orders of the eleven following 
claſſes, 

Of the three orders which conſtitute the Didynamia, or four. 
teenth claſs, Gymno/permta, the title of the firſt, ſignifies, that 
the plants of this order have nated /eeds, Angio/termia, the 
title of the ſecond order, ſignifies, that the plants belonging to 
the order have their /eeds covered by a ſeed · veſſel, or — 
pium; and Polypetala, the title of the third order, lignities 
that ſuch plants us belong to this order have many petals, 

The dill ion of the two orders, which conſtitute the Tetra. 
dynomia, or fiſteenth claſs; is founded in the pericarpium. In 
the firlt order Silicu/oſa, the pericarpium is a Stlicula, or little 
Siliqua, which differs from the Siliqua, in being round, and 
having the apex of the dilſepiment, which had been the flyle, 

rominent beyond the valves, often ſo far as to be equal in 
ngth to the Siliculs,' In the ſecond order Siliguo/a, the pe- 


ricarpium is a Siliqua, which is long, and without any remark- | 


able extenſion of the ſtyle. 

The orders of the Monadelphia, Diadelplia, and Polyadel. 
lia, or ſixteenth, ſeventeenth, and eighteenth claſſes, are each 
denominated from the number of ſtamina in each brotherhood, 
or diſtin&t ſet of ſtamina; the titles of theſe orders are the Pen- 
tandria, the Hexandria, the Ofandria, the Decandria, the 
1co/andria, and the Polyandria, which, being the titles of the 
fifth, ſixth, eighth, tenth, twelfth, and thirteenth claſſes, have 
been already explained. | ; 

In order to underſtand the import of the titles given to the 
five ſeveral orders of the Syngene/ia, or nineteenth claſs, it is 
neceſſary to premiſe, that the flowers of the four firſt orders of 
this claſs, being compound, chat is, comprehending many ſeſſile 

on a common receptacle, there ariſes an intercommuni- 
cation of the ſeveral florets in one and the ſame flower, called Po- 
lygamia, which ſignifies Polygamy, or a 7 of marriages, 
as was obſerved in explaining the title o 
called Polygamia. This Polygamy of flowers affords four caſes, 
which are the foundations of the four firſt orders of tue ſyngeneſia 
claſs.. 1 Polygamia _— i. e. equal Polygamy, the deno- 
—— of the firſt order, is, 3 11 5 — 

rodite. a Polygamia Superflua, Superfluous Polygamy, t 
title of the 8 Teber 7 of the florets are ler ma- 
Phrodite, and others female only: for in this caſe, as the frufti. 
fication is perfefied in the hermaphrodites, the addition of the 
females is a . g Polygamia' Fruſtranea, Fruſtrane- 
ous, or 15 A the title of the third order, is when 
ſome of the flowers are hermaphrodite, and others neuter : for 
— —— the * — of — is y ery Pot to the 

ruttification. 4 Polygamia Neceſſaria, Neceſſary Polygamy, 
the title of the fourth = er, is —— of the florets are 1 
and the reſt female for in this caſe there being no hermaphro- 
dites, the polygamy ariſing from the compoſition of the florets of 
different ſexes, is neceſary to the fruQification. 5 Mo- 
rer the title of the fifth order, ſignifies a ſingle marriage, 


the twenty-third claſs, | 


is oppoled to the Polygamia, or plurality of marriages, of | 


the four other orders; for in this caſe, though the antherz ate 
united; which is the eſſential character of the flowers of this 
claſs; the flower is fimple, and not compounded of many florets, 
as in the other orders. | 

The orders of the Gynandria, or twenlieth claſs, ate denami- 
nated each from the number ot ſtamina: the titles of thoſe orders 
are, the Diandria, the Triandria, the Tetrandria, the Pentan- 
dria, the Hexandria, the Decandria, and the Polyandria, 
which, being the titles of the ſecond, third, fourth, 6h, ſixth, 
tenth, and thirteenth claſſes, have been already explained. 

The Monoecta and Dioecia, or the twenty-firſt and twenty- 
ſecond claſſes, whoſe flowers have no fixed — but that of 
not — hermaphrodite, take in the characters of almoſt every 
other elals; and the orders have accordingly been diſpoſed under 
the titles of thoſe claſſes, to which their re pective flowers would 
have belonged, if the ſtamina and piſtilla had been under the 
ſame covers. The orders of the Monoecta, or twenty-firſt claſs, 
are the Monandria, Diandria, Triandria, Tetrandria, Pen- 
tandria, Hexandria, Heptandria, Polyandria, Monodelphia, 
Syngenefia, and Gynandria, which, being the titles of the firſt, 

econd, third, fourth, fifth, ſixth, ſeventh, thirteenth, ſixteenth, 


| nineteenth, and twentieth clalſcs, have been explained under the 


titles of thoſe cluſſes; and the orders of the Dioerta, of twenty- 
ſecond claſs, are the Monandria, Diandria, Triandria, Tetran« 
dria, Pentandria, Hexandria, Oftandria, Enneandria, Decan- 
dria, Polyandria, Monodelphia, Syngenefia, and Gynandria, 
which are the titles of the firit, ſecond, third, fourth, fifth, ſixth 
eighth, ninth, tenth, thirteenth, ſixteenth, nineteenth, an 
twentieth claſſes, already explained in explaining the names of 
theſe claſſes, 

Of the orders of the Polygamia, or twenty · third claſs, the two 
firſt, Monoecta and Dioecia, are the ſame titles with thoſe of the 
twenty-firſt and twenty-ſecond claſſes, and are to be underſtood 
in the ſame manner; that is, Monoecta, when the polygamy is 
on the /ame plant, and Divecia, when it is on diſtin plants. 
Trioecia, the third and laſt order of this claſs, has been eſta- 
bliſhed in favour of a ſingle genus, the Ficus, or Fig-tree, in 
which the polygamy is on three diſtin plants, or producing 
male flowers, another female flowers, and a third hermaphrodite, 
or ſuch as upon the ſame root bear both male and female flowers, 

The orders of the Cryptogamia, or twenty-fourth claſs, are 
the Filices, or Ferns, the Mu/ci, or Men, the Alge, or Flags, 
and the Fungi, or Myſhrooms, 

The moſt general diviſion of vegetables, according to the ſyſtem 
of Linneus, is into twenty-four claſſes, each claſs is ſublivided 
into orders,cach order intugenera,cach genus — 2 ench 
ſpecies into varieties : tor an explanation of the claſſes and orders, 
it is thought expedient to inſert the two following tables, which, 
at one view, exhibit the titles and atrangement of the ſeveral 
claſſes and orders of the ſyſtem ; after which each claſs, with its 
reſpeive orders, will be particularly treated of and explained. 


OrDens are taken from the females or piſtils, as CLAs585s:; 
from the males or flamens ; but in the claſs of connetted 
males, the Orders differ from others, as in 

One female, two females, three females, &c. according to the 
number of piſtils. 

The number of the piſtil is reckoned from the baſe of the 
Hie, but if there 1s no flyle, the calculation is made 
from the number of ſtigmas. 

EQUAL PoLYGAMY, conſiſts of many marriages, with promiſ- 

cuous . furniſhed with : 7% 
That is, of many florets furmſhed with ſla mens and piſlila. 
The — of theſe are vulgarly 22 F — 

SeURtoUs PULYGAMY, where the beds of the married occupy 
the diſk, and thoſe of the concubines the circumference. 
That is, the hermaphrodite florets occupy the aft and the 
female florets, without amen, ſurround the border, and 
that in three manners. 

{a) SurERFLUOUS PoLtGAMY, when the married females 
are fertile, and thence the concubines ſuperfluous. 

That is, when the hermaphrodite flowers 4 the diſk are 
furniſhed with firgmas, and produce ſeeds ; and the fe- 
male flowers alſo, which conflitute the circumference, 

produce ſeeds likewiſe, 

{b) FRUSTRANEOUS POLIGAMY, When the married females 
are fertile, and the concubines barren, © x" 
That is, when the hermaphrodite flowers of the diſk are 
furniſhed with a ſtigma, and produce feeds ; but the 
florets 'which conſtitute the circumſerence, having no 

. fligma, produce no ſeeds, 

{c) NickssAAY POLYGAMY, when the married females are 
barren and the concubines fertile. 

That is, when the hermaphrodite flowers, from dgſect o 

the lig na of the piſtil, produce no ſeeds ; but the fema 
owers in the circumference produce perfed ſeeds. 

{e) SexraRATs POLYGAMY, when many beds are ſo united 
that they conſtitute one common bed. ' 

That is, when many flower-bearing calyxes are contained 
in one common calyx, /o as to conſtitute one flower. 
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Ax rictk III. 
KEY ro Tit SEXVAL SYSTEM. 
MARRIAGES os PLANTS, 


Floreſcence, FYE 
4 MARRIAGES, 
| Flowers viſible to everyone, 
"In ons BZD. | 
Huſband and wife have the ſame bed, 
| ſame flower, + 
FW1TROUT ArFINITY. OL 
4 | | Huſbands not related to each other, 
| Stamens not joined together in any part. 
a Nun EguAL1TY. 

| All the males of equal rank, 
Stamens have no determinate proportion in length, 
| 1 ONE MALE. 7 SEVEN MALES. 
. 2 TWO. MALES. . 8 EIGHT MALES. 
1 3 THREE MALES. 


9 NINE MALES. 
5 FOUR MALES. +0 TEN MALES, 
- 5 HIVE MALES. 12 TWELVE MALES, 


: | | 6 SIX MALES. 20 TWENTY MALES. 
| ig MANY MALES. 
Wits SUBORDINATION. 
Some males above others. | eh 
Tuo ftamens are always lower than the others. 
| 14 TWO POWERS. 
(Wir AFFINITY. 
T7 | Huſbands related to each other. 1 
l Stamens cohere with each other, or with the piſtil, 
16 ONE BROTHERHOOD. - 
17 TWO BROTHERHOODS. 
18 MANY BROTHERHOODS. 
19 CONFEDERATE MALES. 
11 20 FEMININE MALES. 
| Un Two Beps. 

Huſband and wife have ſeparate beds. 5 
Male flowers and ous — in the ſame ſpecies. 
21 ONE HOUSE. 22 TWO HOUSES. 

.23 POLYGAMIES. 

CLANDESTINE MARRIAGES. 

Flowers —— vi ſible to the naked eye. 
24 C DESTINE. MARRIAGES, 


ARTICLE IV. 


TABLE OF THE CLASSES AND ORDERS. 


MONANDRIA, or Ox E MAX. 
One huſband in marriage. 

One ſlamen in the hermaphrodite flower, 
This claſs comprehends two Orders: 

1 Monogynia, 2 Dyginia. 


Crass II. DIANDRIA, or Two Mars. 
Two huſbands in the ſame marriage. 
Two ſta mens in an hermaphrodite flower. 
This Claſs comprehends three Orders: 
+ Monogynia, 2 Dygynia, 3 Tryginia. 


Crass III. TRIANDRIA, or Tyuxzs MALEs. 
Three huſbands in the ſame marriage. 
Three — in an hermaphrodite flower, 
Fhis Claſs comprehends three Orders : 


» Monogynia, 2 Digynia, g Trigynia, 
CLass IV. TETRANDRIA, or Four MaLzs. 


Four huſbands in the ſame marriage. 
Four ftamens in the ſame flower with the ow. 

{If the tro neareſt flamtns are ſhorter it is referred to Cl 
This Claſs comprehends three Orders: 


1 Monogynia, 2 Dyginia, 3 Tetragynias 
* 


Crass V. PENTANDRIA, or Five MALEs. 
Five huſbands in the ſame marriage. 
Five flamens in an hermaphrodite flower, 
by + Claſs ay ae ix Orders: 
1 Monogynia, 2'Digynia, Trigynia, 
4 — 7 Pentagyhia, a Polygynia. 


 'Crass VI. HEXANDRIA, or SIX MALss. 
' Six huſbands in the fame marriage. 
Six flamens in an hermathrodite — 


CLass I. 


(if e Lament are ſhorter, it belongs to Claſs r5.) ö 


is Claſs comprehends five Orders: 
1 Monogynia, 3 Trigynia, 


4 Tetragynia, 


2 Di nia, 
6 Foſygynia. 


All the flowers hermaphrodite : ftamens and piſlils ia the 


aſs 14.) 


15 FOUR POWERS. 


; 


| CLiass IX. 


CIA VII, HEPTANDRIA, or Szven Marz, 
Seven huſbands in the ſame marriage. 
Seven flamens in the ſame flower, with the p11, 
This Claſs has ouly one Order, viz, Monogy yi, 


N 
C AGs VIII. OCTANDRIA, or Eionr Maris. 
N Fight huſbands in he fame 2 . 
' amens in the /ame er, with the pill; 
Ti laſs comprehends "190" wap : * pifl, 
2 Monogynia, 2 Digynia, g Trigynia, 4 Tetragynia, 


ENNEANDRIA, or Ning Maus. 

Nine huſbands in the ſame marriage. 

Nine flamens in an hermaphrodite flower, 
This Claſs comprehends three Orders ; 

1 Monogynia, 2 Trigynias, 3 Hexagynia. 


| CLass X. DECANDRIA, or Tex Marks. 

| Ten huſbands in the ſame marriage. 

This Claſs comprehends five Orders: 

1 Monogynia, 2 Dyginia, 3 Trigynia, 
4 Pentagynia, g Decagynia. 


CLass XI. DODECANDRIA, or TwWELVI Mars. 
Twelve huſbands in the ſame marriage. 
Twelve ſlamens to nineteen in an hermaphrodite flower 
This Claſs comprehends five Orders: 
1 Monogynia, 2 Digynia, 3 Trigynia, 
4 Pentagynia, 5 Polygynia. 


CLass XII. ICOSANDRIA, or TwWENTY MaLEs. 


Generally twenty huſbands, often more. 
Stamens inſerted on the gulyx (not on the receple. 
cle in an hermaphrodite, 
This Clafs comprehends five Orders: 
1 Monogynia, 2 Digynia, 3 Trigynia, 
4 Pentagyma, 5 Polygynia, 


CLass XIII. POLYANDRIA, or Maxy Mares. 
| Twenty males or more in the ſame marriage. 
Stamens inſerted on the receplacle from 20 to 1009 
in the ſame flower with prſtil. 
This Claſs comprehends ſever Orders: 


» Monogynia, 2 Digynia, g Trigynia, 
4 Tetragynia, 5 Pentagynia, 6 Hexagynia, 
7 Polygynia. | 


Cuass XIV. DIDYNAMIA, or Two Powtrs. 

Four huſbands, two taller than the other two. 
Four ſlamens,of which the two neareſt are the longer, 
This Claſs comprehends three Orders: 

1 Gynoſpermia, 2 Angioſpermia, 3 Polypetala, 


CLASS XV. TETRADYNAMIA, or Foux Powers. 
Six huſbands, of which four are taller. 
Six flamens, of which four are longer, and tit 
tio oppoſite ones ſhorter, 
This Claſs has two Orders: 1 Siliculoſa, 2 Siliquoſa. 


CLass XVI. MONODELPHIA, or ONE BxoTHERHOOD. 
Huſbands, like brothers, ariſe from one baſe. 
Stamens are united by their filaments into one body. 
This Claſs has three Orders: 

» Pentandria, 2 Decandria, 


Crass XVII. DIADELPHIA, or Two BxoTHEtritooDs. 
Huſbands ariſe from two baſes, as if from two 


mothers. 
— united by their filaments into two 
odies. 
This Claſs comprehends three Order:: 
1 Hexandria, # Octandria, g*Decandris. 


CLiass XVIII. POLYADELPHIA, or Many BroTHER: 
.-: * * ooo 
Huſbands ariſe from more than two mothers. 
Stamens are united by their filaments into three 0! 
'more bodies. 
This Claſs comprehends three Orders: 2 
» Pentandria, © Icoſandria, g Polyandni 


g Polyandri, 


Crus XIX. SYNGYNESIA, or ConrsparRATE MALES: 


Huſbands jointed together at the top. 

Stamens are connected by the anthere, forming * 
cylinder (ſeldom by the filaments ). 

= Claſs comprehends — Orders: perl 

1 mia aqualis, 2 Polygamia ſuperſſua, 

3 Polyqamia — . — necellaria, 

5 Polygamia, ſegretata, 22 TE 
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cin XX. CYNANDRIA, or PUMA Mains, 
Huſbands and wives growing together. a 
e inſerted on the fil, (not on the re» 
tac. 
Thi. C laſs comprehends ſeven Orders; 
1 Diandris, © Triandria, — 


4 Pentafklria, 3 Hexandria, Decandria, 
7 Polyandria. 


XX1, MONOECIA, or Ou Hovsr, 
ern Huſbands live with their wives in the ſame houſe, 
but have different beds, 
Mala flowers and female flowers are on the ſame 


at. 
1H Claſs comprehends eleven Orders i 
1 Monandria, 2 Diandria, 12 
4 Tetrandria, 5 Pentandrik, 6 Hexandria, 
7 Heptandria, Polyandria, 9 Monodelphia, 
10 Syngyneſia, 11 Gynandria. 


Ciass XXII. Diorcia, or Two Hovsss. 
Huſbands and wives have different houſes. 
* flowers and female flowers are on different 
nts, 
This CLass comprehends fourteen Orders : 
1 Monandria, 2 Diandria, 3 Triandria, 
4 Tetrandria, | Pentandria, Hexandria, 
7 Octandria, Enneandria, g. Decandria, 
ro Doderandria, 11 Polyandria, 12 Monodelphia 
a3 Syngynelia, 14 Cynandria. | 


Ciass XXIII. Poiycamta, or PoLyYcamits. 
Huſbands live with wives and concubines. 
Hermaphrodite flowers, and male ones, or female 
ones in the /ame ſpecies. 
This Claſs comprehends three Orders : 
1 Monoecia, 2 Dioecia, 3 Trioecia. 


Ciass XXIV. Cavyrocamia, or CLanDEsTINE Mar. 
| RIAGES. | 
Nuptials are celebrated privately. | 
Flowers concealed within the fruit in the ſame it- 
regular manner. | 9 
This Claſs comprehends four orders: 


1 Filices, 2 Muſci, g Alge, 4 Fungi, + 


Having explained the names, or titles, of the ſeveral claſſes 
and orders of the Linnzan {ſyſtem of botany, we ſhall now pro- 
ceed to conſider theſe claſſes, with their reſpective orders, more 


particularly. | 


In order to illuſtrate the ſeveral Orders appertaining to each 
. Claſs, we have ſelefled one Genus in each reſpective 

rder throughout the whole twenty-four Claſſes ; and to render 
our deſcriptions as plain as 2255 e, we have introduced, inde- 
pendent 7 the three introdudlory Plates, three others, in which 
are diſplayed delineations of the reſpective Genera, as accu- 
rately as they could 75 bly be drawn, ſo that clear and eaſy 
reference may be made from the deſcriptions to the Plates, and 


from the Plates to the deſcriptions. 


CLASS I. MONANDRIA. 
The firſt claſs conſiſts of ſuch plants as bear hermaphrodite 


flowers, furniſhed with but one ſtamen. It has two orders. 1. 
MonyGYNIA, the firſt osder, comprehending ſuch plants as 
have but one ſtyle, and containing eleven genera, diſtinguiſhed 
into, 1. Trilocular, or, ſach as have the ſeed-veſſel divided into 
three loculaments, and, 2. Mono/permous, or ſuch as have only 
a ſingle ſeed. a. DiGYNIa, the ſecond order, comprehending 
ſuch plants as have two ſtyles and containing four genera, 


Explanation of Plate IV, 
Opt I. MonocyNia. Genus 1. Canna (Indian flower- 


ing reed). The whole flower is repreſented in the firſt ſigure; 


the perianthium is triphillous, as 1; the corolla monopetalous, 
but Hirided into fix ſegments, 2, 2; the neftarium is ſhaped like 
a petal, and divided into two ſegments, the upper aſcending arch- 
wiſe, the inferior rolled back, 3; the filament is wanting, but 
the anthera adheres to the margin of the ſuperior ſegment of the 
nectarium, 4 ; the parts of the piſtil are a roundiſh germen, 5; 
ſword-ſhaped ſtyle, 6, adhering to the neftarium; and a linear 
ſigma, 7, growing to the margin of the ſtyle. 

RDER II. DiGyNia. Genus g. Blightum (virgate firaw- 
berry blite). The perianthium is tripartite, 1; no corolla; the 
filament briſtly, a; the antheræ is a twin, g the ovate, 
4 * ſtyles two, 5, 5 ; and the ſligma ſimple, 6, 6. 

0. 39- 
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CLASS It, DIANDRIA, 


The ſecond claſs conſiſts of ſuch plants as bear herms - 
phrodite flowers, furniſhed with two ina. It has three 
orders, 1. MoNOGYNLA, the firſt order, comprehending ſuch 
plants as have but one ſtyle, and containing twenty-four ge- 
nera, diſtinguiſhed into, 1, ſuch as have regular corollw; 8. 
ſuch as have irregular corollz, and the fruit angioſpermous, or 
the ſeeds included in a veſſel; g. ſuch as have jrregular co» 
rolle, and the fruit gymnoſpermous, or the ſeeds naked. 9, 
DYGYNIA, the ſecond order, comprehending ſuch plants as 
have two ſtyles, and containing two genera, g. TR1GYN14, the 
third order, comprehending ſuch p as have three flyles, 
and containing only one genus, | 


Daren I. Moo. Genus'24, Monarda (Oſwego 


| tea). The perianthium of one leaf, 1; the corolla monopeta- 


lous, but — two — © : the wh filaments ate ſetace- 
ous, 3; the ant compreſſed, 4; the en quadrifid, 
the ſlyle filiform, 6; and the — bibs; 7. , . 

ORDER II. Dio y NIA. Genus 1, Anthoxanthum (vernal 
grals). The calyx is a bivalvular glume, with one flower, 1; 
the corolla is a uniflorous bivalvular glume, each valve havin 
a dorſal ariſta, 2; the neQtarium is diphillous, thin, eylindrient 
—_— 1 the germen, ſtamen, and ſtyle, 3, g; the filaments 
like two hairs, 4, 4; the antherz double forked, 5, 31 the ger- 
men oblong, 6; and the ſtyles thread-ſhaped, 7, 7. 

OrDptr III. TxiGyNia. Genus 1, Piper (black pepper). 
The perianthium monophyllous, 1; no corolla, or filaments ; 
the anther are two, placed at the root of the germen, 2; the 

en is large, 3; there are no ſtyles, but there are briſtly 

4 > a filiform ſpadix, covered with flowers, 5. 


CLASS III. TRIANDRIA. 


| The third claſs conſiſts of ſuch plants as bear hermaphrodite 
flowers, furniſhed with three ſtamina. It has three orders, 1. 
MoNnoGYN14, the firſt order, comprehending ſuch plants as 


have but one ſlyle, and containing twenty - three genera, diſtin- 


guiſhed into, 1. thoſe whoſe flowers have no ſpatha or amentum; 
2. ſuch as have ſpathaceous flowers, and a trilocular capſule; g. 
ſuch as have an imbricated amentum, and are gymnomonoſper- 
mous, or have ſeeds ſingle and naked. 2. DiGyN1a, the ſe- 
cond order, comprehending ſuch plants as have two ſtyles, and 
containing twenty · nine 2 3. TRIGYNIA, the third or- 
der, comprehending ſuch plants as have three ſtyles, and con- 


taining eight genera, 
Explanation of Plate IV. 


Orver I. Monocynia. Genus 14, Crocus (garden cro« 
cus). The calyx a ſpatha, 1; the corolla is monopetalous; its 
tube, a, is long, and its limb divided in fix parts, g; the fila» 
ments are three and awl-ſhaped, 4; the antheræ are arrow-ſha 
ed, z; the — is roundiſh, 6; the ſtyle filiform, 7; the 
ſtigmas are three, 8, 8. 

OapER II. DicyNia. Genus 2, Avena Fatua (wild oats). 
The calyx is a bivalvular glume generally with many flowers ; 
the valves without beards, 1; the wild oat, having a beard, a; 
the corolla bivalvular, having a beard ſpirally wreathed, and 
growing out at its bark ; the filaments are three, and like hairs, 
3; the antherz oblong and bifurcate, 4; the germen obtuſe, 53 


6; but the ſtigmas undivided. 

OrDER III. TRiGyYNIA. Genus 8, Mallugo (Vinicillute), 
The calyx a perianthium of five leaves, 1; no corolla; the fila« 
ments three, lying cloſe to the piſtil, 8 ;. the antherz ſimple, 3 
the germen ovate and triſulcate, 4; the ſtyles are three and 
ſhort, LD : 


CLASS IV. TETRANDRIA. 


The fourth claſs conſiſts of ſuch plants as bear hermaphrodite 
flowers, furniſhed with four ſtamina, The flowers of this claſs 
may be known from thoſe of the fourteenth claſs by this diſtinc- 
tion, that the ſtamina are of equal jength + whereas in thoſe of the 
fourteenth, which have four ſtamina likewiſe, there are two long 
and two ſhort. The orders of this claſs are three. 1. Moxnocy. 
N14, the firſt order, comprehending ſuch plants as have but one 
ſtyle, and containing fifty-one genera, diſtinguiſhed into, 1. ſuch 
as have e flowers, with the ſeeds ſingle and naked; a. ſuch 
as have x — monopetalous, or compoſed of a ſingle petal, 
on a double fruit, and the ſtyle bifid, or divided into two parts; 
g. ſuch as have monopetalous flowers otherwiſe circumſtanced ; 

. ſuch as have tetrapetalous flowers, or flowers compoſed of 
r 2 and complete ; that is not wanting either calyx or 
corolla; 5. ſuch as are incomplete, or want the calyx gr corolla. 
2. DiGYNa, the ſecond order, comprehending ſuch plants as 
have two ſtyles, and 22 genera. 3. — 

* . — * 


the ſtyles are two, reflex, thread like, and feathered at the top. 
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the third order, comprehending ſucli plants as have four ſtyles, 


 Orvir 1. Monocynia. Genus 4, Dipfatus (laciniated | 


2 


um, the exterior diphylious, and the interior ar ee 


weed). 
* ve ort, 
our, 4; no ſtyle; the ſtigmas o tuſe, & 
5 CLASS v. PENTANDRIA. 
- The fifth claſs conſiſts of ſuch plants as bear hermaphrodi 
flowers, furniſhed with five ſtamina. It has ſix orders. 1. Mo. 


NOGYNIA, the firſt order, comprehending ſucli plants as have | 


but one ſlyle, and containing one hundred and tliree genera, 
diſtinguiſhed into. 1. Monopetalous tetraſpermous, or a flower 
compoled of a ſingle petal with four ſeeds. 2. Aſonopetalous, or 


a flower compoſed of a ſingle petal, with the capſule placed within | 3 


the flower. g. Monopetalous, or a flower compoled of a ſingle 
petal, with the germen below the flower. 4. Such as have de- 
clining ſtamina. g. Monopetalous, or a flower compoled of a 
fingle petal, with a berry above the receptacle. 6. Polypetalous, 
or a flower compoſed of many petals. 7. Incomplete flowers. 
8. Such as have the lobes of the corollæ bent obhquely to the 
right. 2. D1iGYN1a, the ſecond order, comprehending ſuch 
plants as have two ſtyles, and containing ſixty-tour genera, diſ- 
tinguiſbed into, 1. Such as have the Jobes of the corollæ bent 
obliquely to the riglit- 2. Moneſpermous, or ſuch as are ſingle- 
ſeeded. n or ſuch as have many feeds. 4. Gymino- 


diſpermous, or ſuch as have two naked ſeeds, with aſtmple umbel. 


5. 6 2 ot ſuch as have two naked ſeeds, with an 


univerſal and partial involucrum. 6. Gymnodiſpermons, or ſuch 
as have two naked feeds, with only a partial umbel. 7. Gymno- 
d iſpermous, without any involucrum. g. TRICXxIA, the third 
order, comprehending ſuch plants as have three ſtyles, and con- 
taining fourteen genera. 4. TETRAGYNIA, the fourth order, 
domprehending ſuch plants as have four ſifles; and containing 
| but one genus. 5. P&QTAGCYNIA, the fifth order, comprehend- 


ing ſuch plants as have five flyles, and containing nine genera. | 


b. POLYGYNLA, the ſixth order, comprehending ſuch plants as 
have many ſtyles, and containing but one genus. KG © 
8 Explanation of Plate IV. 

. Onntr I. Moxocyx1a. Genus 242, Nerium (roſe-bay). 
The perianthium monophyllous, and quinquepariite, 1; the co- 
rolla of one leaf, and funnel ſhaped, but divided at the upper 
part into five, 2; the filaments are five, and ſhort, g; the antheræ 
- arrow-ſhaped, inclining together, and terminating in a, long 
thread, 4 ; the germen roundiſh and bifid, 5; the ſtyle cylindric, 
6; and the ſtigma truncate, 7. 

- Onper II. DicyNnia. Genus 67, Anethum (common 
- fennel). The univerſal umbel conſtſts-of many partial umbels, 
x; a partial umbel, 2; and univerſal involucrum none; a partial 


one none; the ue perianthium obſolete; the univerſal corolla 
olc 


uniform ; the ules all fertile, and conſiſting of five petals, g 
the filaments and capillary, 4; the antherz roundith, 5; the 
germen, 6; the ſtyles two, 7; and the _ obtule, 8. 
OxrDtr III. TRIGVYNIA. Genus g., Turnera. The peri- 
anthium monophyllous, its tube cylindrical, the limb quinque- 
partite, 1; the petals five, 2; the filaments five, g; the antheræ 
4; the conic germen, 5; the ſtyles three, 6; a ityle magnified,” 
7 ; the ſtigmas are bundles of hairs, 8. a 
OxDzr IV. TErRAGYNta. Genus 1, Parnaſſia (graſs 
of Parnaſſus). * The petals five, 1; the filaments five, 2; the 
antherz, 3; the neftaria five, 4; the germen ovate, 5; no ſtyle; 
the ſtigmas four, 6. | 
OnbEx V. PEXTAGYNTA. Genus 7, Crafula (navelwort). 
The perianthium pentaphyllous, 1; the petals five, united. at 
their baſe, 2; the filaments'five, 3; the antheræ oblong, 4 ; the 
- germina five, g; the nectaria five, 6; the ſtyles five, 7; the 
Berns obtuſe. 8. 


Oabkx VI. PoLyYcyNTla. Genus 1, Myeſurus (mouſe: 
tail). The perianthium pentaphyllous, 1; no corolla; the nec- 
taria five, 2; the filaments five, 3; the antheræ oblong, 4 ; the 
germina numerous, 3; each 


les: ſtigmas ſimple, 7. 


el). | ſpatha, of a ſpatha conſiſting of a ſingle leaf. 


rodite 


46; 
germen is conie and ſmooth, 6; ol bye 


| CLASS VI. HEXANDRIA. 


The ſixth elaſs conſiſts of ſuch plants a beat hermaphrod;s 
flowers? furniſhed with ſix Ramina. - The flowers of this cla; 
may be known from thoſe of the fifteenth by this giſtinction, th 
the ſtamina are of equal length; whereas in thoſe of the fifteen) 
which have fix" ſtamina likewiſe there are four dong, and ty, 
ſhort. The orders of this-elaſs-ate five. . MoxodxxIA, the 
| firſt order, comprehending ſuch plants. as have hut one iyle, and 

containing forty-ſeven genera, diſtinguiſhed into, 1. Such 33 

have trifid corolla, and a talyk, 2. Such as have a monophyllo, 

Such as ; 

hexapetalous, and naked, i. e. conſiſt of ix? 15 and bas 

calyx. 4 Buch as are monopetalous-and naked. e. conſiſtin 
of a ſingle petal, and have no calyx. 3. Suech as have a caly; 
but the corolla not trifid. $. DicyNia, the ſecond wh 
co nding fuch plants as have two ſlyles and containing 
three genera. g. Tzxicynitas the third order, pomprehendi,? 
ſuch plants as have three. ſtyles, and containifig'cleven gener, 
4. TEFRAGYNLa; the fourth order, comprehending ſuch plant, 
as have four Ryles, and containing but one genus, 5. Porr. 
| GYN1A, the fifth order, comprehending ſuch plants u have 


— 


—_ * 


+. | many fiyles, and containing but one genus. 


— 


Explanation of Plate IV. 

OnpER I. MoS 0GyNia. Genus 14, Amaryltis (belladona), 
The corolla haxapetalous, bell-ſhaped with a Rook on every 
other petal, ; the filaments fix, 2; the antherte, 3; the get. 
men, 4; the ſtyles, 5; and the ſtigmas, 6. 

Ou ven II. Die Y NIA. Genus 1. Oryze (rice). The glame 
of the calyx, 2; the corolla is bivalve, 2; theneRaria are two, 
the filaments fix, the capillary, 4 ;- the antheræ bifid, 3 
the germen ſhaped like @ top, 6; the ſtyles two, ; and thk 
ligmas elevated, 8. | 

Onbpen III. TAICYNI4. Genus 3, Rumex (great curled 

dock). The perianthium triphyllous; the petals three, 1; the 

hlaments ſix, 2; the antheræ, 3; the germen, 4; the ſiyles 
three, 3: the ſtigmas, 6. — ' 

On bx IV. TErrRAGYNIA., Genus 2, Petiveria. The 
perianthium monophyllous, but quadripartite, 1; no corolla, 
the filaments ſix, 2; the antheræ oblong, g; the germen com- 
| preſſed, 4; the ſtyles four, 5; and thie ſtigmas, 6. 

OnrDtr V. PoLYGYNIA.: Genus 2, Alz/ma (great water 
plantation). The petals three; x ; the filament fix, 2; the an. 
therz roundiſh, 3; the germina more than five, 4; a ſingle 
germen, 5; the-ſtyle, 6; and-fligma, 7. 


3 if} CLASS VII. HEPTANDRIA. 

The ſeventh claſs conſills of ſuch plants as bear hermaphrodite 
flowers, Furniſhed with ſeven ſtamina. It has but one order. 
1. MoxoGyN1A, comprehending ſuch plants as have but out 

ſtyle, and containing but two genera., r 

. © Explanation of Plate IV. 

' Orpra I. Moxocyx1ia. Genus a, Æſculas (horſe chef. 
nut). The perianthium monophyllous, tubeluus, quinquefid, 1; 
corolla, five petals inſerted in the calyx, 2 a; the filaments fe. 
ven inſerted in the receptacle, ſubulate, bending downwards, 
pilous, 4 5, g 4 antherz ovate, riſing upright, à c, 36; germen 
| ovate and villous, 4a, 5 a, ending in the ſubulate ſtyle, 5 6; 
| ſtigma accuminate, 5c. * | 

ORDER III. TETRAGYNIA. Genus 1, Saururus (lizard's 
| tail). The amentum (or catkin) oblong, covered with flowers, 

1; the proper perianthium monophyllous, ovate, lateral, co- 
| loured, and hairy, 2, 9; corolla none; filaments ſeven, filitorm, 
ga; anthere oblong, erett, gb; germina four, ovate, 4 4; 
fly les thickiſh, ſubulate, 4 5; ſligmas ſimple, acute, 4 c. 


CLASS VIII. OCTANDRIA, 


The eighth claſs conſiſts of ſuch plants as bear hermaphrodite 
flowers, furniſhed with eight ſtamina. It has four orders, 1. 
MoxoGyN1A, the firſt order, comprehending ſuch plants 4 
have but one ſlyle, and containing twenty-two genera, 2. D. 
GYNIA, the ſecond order, comprehending ſuck, plants as have 
two ſtyles, and. containing two 2 3. Tx1GYN1A, the 
third order, comprehending ſuch plants as have three ſtyles, and 
containing four genera. 4. TETRAGYNLA, the fourth order, 
comprehending ſuch plants as have four ſtyles, and containing 


three genera. | | 
Explanation of Plate IV. 


Ozrner I. MonoGyNia. Genus 4, Ocnothera (tree prim- 
roſe). The perianthium monophyllous, the tube cylindrace- 
ous, the limb.quadripartite, 1; corolla, tout petals, obcordate, 
2 4; inſerted at.the diviſures of the calyx, 3; laments eight, 

ſubulate incurved, inſerted in the mouth of the calyx, ſhorter 
than the corolla, 26, 4 @; antheras oblong, incumbent, 2 c, 
ermen cylindraceous, 
lifarm, of the length 


drifid, thick, obtuſe, * 5c. 


— 


1 


; - 


| 


OabkEx 


ſanding under the corolla, 5 4; 
of the -Jomina, 66> ſtigmas qua- 
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BOTANY, 


ODER TI. Dicyxia. Genus 2, Galenia, The perian- 
thium ſmall, quadrifid, and concave; 13 corolla none; filaments 
eight, like hairs, 2 4; antherz divided into two lobes, s 6, ga; 

rmen nearly round, 2 c, 44; fly les two, ſimple; reflexed, 46; 
1 mas, ſimple, obtule, 404. | 

AER III. TRIGYNIA. Genus 1, Polygonum (buck 
wheat). The perianthium turbinate, on the outſide coloured, 
quinquepartite, + 4,2 a; corolla none, except the coloured ca- 
lyx : filaments often eight, ſubulate, ſhort, 2 6, @ antheras 
Ted, incumbent, 2 c, 3 %, the germen triquetrous, 2 d, 4a; 
fyles often three, filiform, very ſhort, 4 6; ſtigmas ſimple, 4 c. 

"Onptr IV. TitrkaGyNta. Genus 2, Adoxa (tuberous 
muſchatel). The flowers terminating in a head, 1 ; perianthium 
below the flowers, bifid, ſpreading flat, 2 ; corolla monopetalous, 
quadrifid, ſpreading flat, g 4; filaments eight, 36,44; anthe- 
ras ſubrotund, 3 c., 4 6; germen within the receptacle of the 
corolla, 34, 5 4 fly les four, ſimple, erect, 56 ; ſtigmas ſim- 


ple, 5 Cc. ü 
CLASS IX. ENNEANDRIA. 


The ninth claſs conſiſts of ſuch plants as bear hermaphrodite 
flowers, furniſhed with nine ſtamina. It has three orders. 1. 
MoNnoOGYNA, the firſt order, comprehending ſuch plants as have 
but one ſtyle, and containing but one genus. 2. FRIGYN14A, the 
ſecond order, comprehending ſuch plants as have three ſtyles, 
and containing two genera. 8 the third order, 
comprehending ſuch plants as have ſix ſtyles, and containing but 


dne genus. 
8 Explanation of Plate IV. 
Orptr I. MoxocyNn1a. Genus 4, Cafſita (berry bearing). 


The perianthium triphillous ; the folioles acute, concave, a little 
ſpreading, 14,24; _ three, their margins from the middle 
to their points convolute, 2 6; the nectarium is formed of three 
glands, coloured, truncate, the length of the germen, and ſtand- 
wg round it, 34, 4@; filaments nine, ac, 46; antheras with 
thiee lobes, 4 c germen [landing under the flower, #&<, 4 4, 
ga; ſtyle, 3% ſtigma trilobate, 3 c. 

One II. TkyGYNia, Genus 1, Rhenm (palmated rhu- 
batb), Calyx none; corolla monopetalous, the limb cut into 
lx [egments, 4 4 ; filaments nine inlerted into the corolla, 16; 
antheras twins, 4 6; germen three-cornered, a 4 ſtyles ſcarce 
any, » 6 fligmas three, reflex, plumoſe, u c. 

wokn III. HuxXAGYNiA, Genus t, Butomns (flowering 
ruin), The involuerum (imple, triphyllous, 1 ; petals (ix, u 4 
filaments nine, of which fix are exterior, g« ; antheras as it 
rompoled of two — 3% germen fix, 4; terminating in 
llyles, 4% fligmas ſimple, growing tothe infide of the fly les, 4e. 


CLASS X. DECANDRIA, 
The tenth claſs conſiſts of ſuch plants as bear hermaphrodite 


Powers, furniſhed with ten lamina, It has five orders. 1, 
oN OaVNIA, the firſt order, comprehending ſuch plants as 
have but one A and containing thirty-five genera, diltinguiſh. 
ed into, 1. Such as have declined lamina. 8. Such as have erett 
lamina, g. D1GYNIA, the ſecond order, comprehending ſuch 
plants as have two ſtyles, and containing ten 8 g. Tui. 
GYNIA, the third order, comprehending ſuch plants as have 
three ſtyles, and comaining ten _= 4. PENTAGYNIA, the 
tourth order, comprehending ſuch plants as have five ſtyles, and 
containing nige genera, 5. DECAGYNIA, the fifth order, 
comprehending ſuch plants as have ten ſtyles, and containing 
two genera. 


Explanation of Plate IV. 


Onper I. MonoGyNlaA. Genus 39, Kalmina (narrow 
leaved kalmia). The perianthium quinquepartite, 1; corolla 
monopetalous partly hypocrateriform, and partly intundibuli. 
form, cut into * ſegments, 2 4; len nettariterous horn - ſhaped 
cavities, which before the flower is perfectly blown, contain the 
ſamens and antheras like a ſheath, 2 b, ga; filaments ten, in- 
lerted into the baſe of the corolla, 96; antheras ſimple,-gc; 
germen roundiſh, 4 a ; flyle filiform, 4 6 ; ſtigma obtule, 4 c. 

Onper II. DicyNia. Genus 5, Saxtfraga (laxitrage). 
The perianthium monophyllous, quinquepartite, 1 ; petals five, 
24; hlaments ten, 34 antheras ſubrotund, 3% germen 
zoundiſh, tapering upwards, 3 c. 4 4, fo as to form two ſhort 
liyles, 4% Rigmas obtuſe, 4c. 

OnbEk 15 TaidrviA. Genus g. Stellaria (greater 
lilehwort), The perianthium pentaphyllous, 1 ; petals five, bi- 
partite oblong, a @ x filaments ten, every other ſhorter, ga; 
untheras heart-ſhaped, g 6; ſtigmas obtuſe, 4 c. 

Okbra IV. PENTAGYNIA. Genus 9, Oxalis (wood ſorrel). 

he perianthium quinquepartite, 1 3 corolla ny ee 
quinquepartite, the ungues joined together at their bales, 8a; 

laments ten, cu illary, the exterior ſhorter than the interior, 

4% antheras ſubrotund, furrowed, g 6; germen quinquangu» 
a, 44; 1 live, filiform, 4 6 ; ſtigmas obtuſe, 4 c. 

Ob V. DrcacyNnta. Genu a, Phytolacca (American 
nigluthade ). Calys none (except the corolla is taken for d eo - 


„ — 


| 


— 9 


| 


lu 


loured calyx) ; petals five, 1 a, 2 à; filaments ten (eight or twen· 
ty), 2 6; antheras ſubrotund, 2 c; germen obicular, divided on 
the outſide by little bands or wreaths, 2 d, g a, terminating with 
ten (or eight) Ayles, 36; ſtigmas ſimple, gc. : 


CLASS XI. DODECANDRIA. 
The eleventh claſs conſiſts of ſuch plants as bear hetmaphroz 


dite flowers, furniſhed with any number of ſtamina, from twelve. 


to nineteen, both incluſive. It has five orders. 1. Mownocy- x 
N14, the firſt order, comprehending ſuch plants as have but one 
ſtyle, and containing eleven genera, 2. DicyNta, the ſecond 
order, comprehending ſuch plants as have two ſtyles, and con- 
taining two genera: 3. TRIOYNIA; the third order, compre- 
hending ſuch plants as have three ſtyles; and containing two 
ow 4+ PENTAGYNLA; the fourth order, comprehending 

ch plants as have three ſtyles, and containing but one genus. 
5. POLYGYNI1A, the fifth order, comprehending ſuch plants as 
have many ſtyles, and containing but one genus: 


Explanation of Plate IV. 
On pn I. MonocyNta. Genus 1, Aſarum (afarabacca). 


| The perianthium monophyllous, bell-ſhaped, ſemitrifid, coria- 


cious, coloured, villous, 2; corolla none; filaments twelve, 
ſubulate, inſerted on the top ot the germen, 2 a, ga; antheras 


| oblong, joined to the middle of the filaments, 2 0, gs; germen _ 


below. the calyx, and hid within its ſubſtance, gc, 4 @; ſtyle; 
a cylindraceous cone, hexagonal, 3 d, 46; figma ſtar-ſhaped; 
ge, 4. 


Okver II. Diovwia. Genus 2, Agrimonia (lizard's tail). 
The perianthium monophyllous, quinggekid, fitting on the top 
of the germen, 14 ſurrounded by aubther calyx, 16; petals 
five, aud inſerted in the calyx, 2 @ ; filaments capillary, inlerted 
into the calyx, @ 6; antheras twins, & c 3 germen fitting under 
the calyx, g @; flyles two, (imple, 3 0 i 


igmas, g c. 
Explanation of Plate V. | 

Oukptr III. TaioyNia, Genus 2, Euphorbia (ſpurge 
Perianthium monopliyllous, ventricoſe, having at the mout 
four teeth, ſometimes five, 1 4, u a; petals tour, ſome few 
five, turbinated gibbous ſwelled, truncated, 1 6, 8 6, with the 
calycine denticles alternate, a c the ungues faſtened to the mar - 
gin of the calyx, u filaments many, twelve or more, ftiliform, 
articulated, inſerted on the receptacle, ga; antheras didymous 
. geemen ſubrutund, triquetrous, with a foot 
ſtalk, 44; Ityles three, biſid, 46; ſtigmaa obtuſe, 4c. 

Onbza V. PoLYGYNIA, Genus 1, Senger uud (houſes 
leck). The perlamhium divided into from fix to twelve ſeg - 
ments, with hairs round their margin, 11 petals, from fix tg 
twelve, a little larger than the calyx, 2 4 filaments from fix 
to twelve, 8 6; antheras ſubrutund ; before they diſcharge their 

llen, ſubovate, ga with four furrows, after the pollen is 
— 3% germens from fix to twelve, placed in a circle, 
—— 44; terminating in as many ſtyles, 4 fligmas acute, 
VIHIQUS, 46. 


CLASS XII, ICOSANDRIA, 
The twelfth claſs conſiſts of ſuch plants as bear hermaphrodite 


flowers of the following characters. a. A calyx-compoſed of a. 
ſingle, concave -leaf, 2. The corolla faſtened by its claws to 


the inner-ſide of the calyx. g. The ſtamina twenty or more. 


As the number of ſtamina in this claſs is not limited, notwith- 
ſtanding its title, an attention muſt be had to the two firſt 
characters, to diſtinguiſh the flowers from thoſe of the next claſs, 
with which they might otherwiſe be confounded. It has five 
orders. 1. MONOGYNIA, the firſt order, comprehending ſuch 

lants as have but one ſtyle, and containing eight genera. 3. 

1GYNIA, the ſecond order, comprehending ſuch plants as have 
two ſtyles, and containing but one genus. g. TaicyNia, the 
third order, comprehending ſuch plants as have three ſtyles, - 
and containing but one genus. 4. PENTAGYNIA, the fourth or- 
der, comprehending ſuch plants as have five ſtyles, and contain - 
ing ſeven genera. g. POLYGYNA, the fifth order, comprehend - 
ing ſuch plants as have many ſtyles, and containing eight genera. 


Explanation of Plate V. 


OnDtx I. Moxnucyxta. Genus 6, Punice (pomegranate). 
The perianthium monophyllous, . duinquefid, 13 
petals five, inſerted into the calyx, 2a; filaments numerouts 
capillary inſerted into the calyx, ga; antheras a little oblong, 
gb; germen placed below the calyx, gc, 44 ſtyle ſimple, 
46; itigma headed, 4 c. | 

Onpxa II. Dioyxita, Genus t, Crategus (bean tree 
The perianthium monophylloud, having five teeth, 1 ; petals 
five, inſerted in the calyx, a « ; filaments twenty, inſerted in 
the calyx, ga; antheras ſubrotund, gd; germen below the 
flower, 44} * two, 40; fligmas, 4c Note, fig. 4 is a 
longitudinal ſection. 

Gab III. Taxon. le (ones tree 
The periauthium monophylous, having five + a3 2 , 
* 


BOT 


Ave, ſeſſile, inſerted into the calyx, & a; filaments twenty in- 
ſerted into the culyx, 8 b; antheras roundiſh, a c/ — 
flanding under the receptacle, g az ſtyles three, g 0% Nigmas 
capitate, g c. Note, fig. g is a longitudinal fettion, 

Abi IV. PENTAGY SLA. Genus 8, Pyrus (apple + The 
perianthium monophyllous, ſemiquinqueſid, 1 petals five, in- 
Ferted into the calyx, u 4, 342 lilaments twenty, inſerted into 
the calyx, 97 antheras ſimple, gc. —5 placed below the 
calyx, y d; ſtyles five, ge; Nliginas limple, 47). Note, fig, 
g is „ longitudinal ſection. 

On di V. Potyointa. Genus 8, Rubus (bramble, or 
briar), The perianthium monophyllous, quinquepartite,. 2 ; 

als five inſerted in the calyx, 2 #7 filaments many, inſerted 
n the calyx, 2 6; antheras ſubrotund, comprelled, s c, 1 ger- 
mens nuinerous, * ſtyles filiform ; coming out of $ 
of the germens, 40 Nignus ſunple, 4c. 


CLASS XIII. POLYANDRIA, 


The thirteenth claſs conſiſts of ſuch plants as bear hermaphro- 
- dite flowers, furniſhed with many ſtamina, and is diſtinguiſhed 
from the twelfth claſs, by the charaters deſcribed under that 
elaſs, It has ſeven orders, 1. MOoxXOGYNIA, the firſt order, 
comprehending ſach plants as have but one ſtyle, and contain- 
ing thirty-fix genera, —— into, +. ſuch as have ſcarce 
any ſtyle ; a. ſuch us havea Ryle of ſome length. a. DioyNta, 
the ſecond order, compreheuding ſuch planty as have two ſtyles, 
and containing two genera, g. TK1GYNIA, the third order, 
eomprehending ſuch plants as have three ſtyles, and containing 
two genera. 4. T&TRAGYNIA, the fourth order, comprehend- 
mg luch plants as have four ſtyles, and containing but one genus. 
4 PExTAGYNIA, the fifth order, comprehending ſuch plants as 
ave five ſtyles, and containing two genera, 6, HEXAGYNIA, 
the ſixth order, comprehending ſuch plants as have fix ſty les, 
and containing but one genus. 7. POLYGINILA, the ſeventh 
order, comprehending ſuch plants as have many ſtyles, and 
containing ſixteen genera. 


Explanation of Plate V. 


On px I. MonocyNta. Genus va, Sarracenta (ſide ſad- 
dle flower). The calyx is a double perianthium, the inferior 


with three ſmall leaves, 1 a, the ſuperior with five leaves, large | 


and coloured, 16, 2a; petals five, inflex, aſſurgent, betwixt 
the angles of the ſtigma, covering the ſtamens, embracing the 
oy of the Rigma, 2 6; filaments many, 9 a7 antheras fiinple, 
3 6; germen roundiſh, furrowed, g e; ſtyle cylindrical, grow- 
ing thicker at the. top, g d;; ſtigma ſhield-ſhaped, the ſtyle in- 


ſerted in its middle, membranaceous, quinquangular, overſhad- | 


ing the ſtyle, germen, and ſtamens, like an umbrella, 2c, 9 e. 
Okver II. Dicynia. Genus 1, Pema (piony). The 
periamhium pentaphyllous, the folioles ſubrotund, reflex, un- 
equal in ſize and fmuation, 2 you five, 2 a; filaments nu- 
merous, ſhort, about three hundred ſtanding in three circles 
round the germens, g a; antheras oblong, quadrangular, large 
and quadrilocular, g 6; germens two, ovate and downy, gcc; 
ſtigmas recurvate, g dd. 5 
OxDeR III. TRI CVNIA. Genus 2, Aconitum (wolfsbane). 
Calyx none; petals five, unequal, the uppermoſt helmet ſhap- 
ed and tubulate, the two lateral ones are broad, ſubrotund, op- 
polite, connivent, the two undermoſt are _ bending down- 
wards, 2 @bc; neftaria two, covered by the helmet-ſhaped 
— 1 4; filaments many, ſhort, ie, 2a; antheras heart- 
aped, 2 b; the germens three, (ſometimes five), g a; termi- 
nating ina ſtyle, g 6; ſtigma imple, acuminate; — 
ORDER V. PENTrACYNIA. Genus 1, Aguilegia (colum- 
bine). Calyx none; petals five, ta, 2a; t 
equal with the petals placed alternate, 16; each is horn-fhaped, 


on the upper part gradually broad, aſcending obliquely on the | 


outer ſide with an opening or mouth, fixed on the inner fide to 
the receptacle, 4; the bale advancing to a long tube, growing 
narrower, the apex obtuſe, incurved; filaments from thirty to 
forty, the outer ſhort, 1 c, 54; antheras oblong, 56; ger- 
mens five, 6 a; terminating in ſubulated ſtyles, longer than the 
Namens, 5c, 66; ſtigmas fimple, 5d, 6 «; the germens are 
each covered with two paleas, 5 e. 

Orber' VI. HEexacyNia. Genus 1, Stratiotes (water 
aloe]. The ſpatha dyphillous uniflorus, 1, 2 a, on both, fides 
earminated, the carinas Jagged with ſhort ſpines; perianthium 
monophyllous, tripartite, 2#, g; petals three, obcordate, 2 c; 
filaments N ſhort, inſerted in the receptacle, 4a; an- 
theras ſimple, fagittated, and Jancevlated, 4 6; germen infe. 
rous, 5a; ſtyles fix, bipartite, 5 %, longer than the ſtamens; 
ſtigma ſimple, zc. * 

RDER VII. PorveixiA. Genus 13. Ranancwiny (crow- 
foot). The perianthium pentaphyllous, 1 ; petals five, 2; the 


neftarium at the ungues of each petal hath a hollow or cavity, 


3 4; the eſſential character confilts in the neftarium, the other 
being commonly inconſtant and indifferent, which when un- 


nown, cauſes a great deal of confuſion; the neftarium is in ſome | 


ſpecies only an open pore, in others ſurrounded with cylindra- 


ANY, 
ceous margin, and fone few clofed by an emarginated feale; 
filaments many, in the magnified one, 5; germens nume. 


rous, collefted in « ſmall head, g a; fiyles none; ſtigmas re, 
flexed, very ſinall; « german magnified, g 6; its fligma g c. 


CLASS XIV, DIDYNAMIA, 


The forrteenth claſs conſiſts of fuch plants as bear herma, 
phrodite. flowers, furniſhed with four famina, two of which 
are longer than the other two a circumſtance that would (uf. 
ficiently diſtinguiſh this from the fourth claſs, in which vhe four 
{lamina are equal, if the flowers of this claſs had not the follow. 
ing peculiae charaRers, 1. The ny is a perianthium, com. 

ed of a ſingle, ereft, tubulate leaf, cut into five ſegments, 
or. the moſt — une qual and — — a. The corolla con- 
ſits of a ſingle erett petal, the baſe of which contains the honey, 
and does the office of u neftarium : the upper lip is ſtrait, t 
lower ones ſpreading and cut into three ſegments, the middle 
one of which is the broadeſt, g. The ſtamina are tour awl. 
ſhaped filaments, inſerted into the tube of the corolla, and in. 
clined towards the back of it; the wo iuner ones are the 
ſhorteſt; they and parallel one to another, and ſeldom exceed 
the length of the corolla; the antherx are lodged under the 
upper lip of the corolla in pairs. 4: The charatiers of the piſlil 
| are as follow: the germen is uſually above the receptacle; the 
ſlyle is ſingle thread (haped, bent in the manner of the flaments, 
enerally placed within them, exceeding them ſomewhat in 
ength, and ſlightly curved towards the ſummit ; the Higma is, 
for the moſt part, emarginated. 3. The pericarpium is either 
wanting, or, if not, it 1s generally divided into two cells, 6, 
| If there be no periearpium, the ſeeds are tour in number, and 
wages within the hollow of the calyx, as in @ capſule; but 
if there be u pericarpium, the ſeeds are more mimerous, and are 
faſtened to a receptacle placed in the middle of (lc pericarpium, 

The orders of this claſs are three, 1, CYMNOSTERMIA, 
the firſt order, comprehending ſuch plants as have naked ſeeds, 
and containing thirty-three genera, diſtinguiſhed into, 2. Such 
| as have the calyx cut into five ſegments, nearly equal. 3. Such 
as have the calyx bilabiate, or divided into two lips. 2. AN. 
{ GLOSPERMHA, the ſecond order, comprehending fach plants as 
have the ſeeds in a pericarpium, and containing kfty-five genera, 
| diſtinguiſhed into, 1. Such as have a ſingle ſtigma, and perſons 
ate corollæ. 2, Such as have a ſingle ſtigma, and ſpreading 
corolla; g. Such as have a double ſligma. g. POLYPETALA, 
the third order, comprehending ſuch plants as have many 
; petals, and containing but one genus. | 


— . 


» 


— — 


Explanation of Plate V. 


OrDtR I, GvuNOSTERMIA. Genus 7 Melittis (baſtard 
balm), The perianthium monophyllous, bell-ſhaped, villous, 


and trifid, 1; corolla monopetalous, gaping, the tube Jong and 
narrow, the upper lip erett, the inferior, patent, trifid, 2 ; fila- 
ments four, the inner ones ſhorter than the outer, 3g; antheras 
in pairs, croſs ways, bifid, g 6; germen quadrifid, villous, 4 a; 
ſtyle filiform, 4 5; ſigma bifid, 4 c. 

ORDER II. ANGIOSPERMIA. Genus 62, Meljanthus (ho- 
| ney flower). The perianthium large, quinqueparte ; the ſuperior 
lacinias ere, oblong, 14; the under lacinia very ſhort, 16; 
ſhaped like a bag, downwards gibbous ; the two middle lacinias 
lanceolate, 1 c; petals five, the upper one erett, 2 4; the other 
four on che upper fide patent, reflexed at the apex, 26; the 
nectarium is in the undermoſt lacinia of the calyx ; filaments 
four, 2c; antheras cordate, oblong, on the fore part quadrilo- 
cular, 2 4; germen tetragonous, ending in tour knobs, 3 4. 


——— A 


— 


ſtyle 36; fligma quadrifid, 3 c. 


nectaria five, 


CLASS XV. TETRADINAMIA. 


The fifteenth claſs conſiſts of ſuch plants as bear hermaphro- 
dite flowers, furniſhed with fix ſtamina, two of which are ſhorter 
than the reſt; a cixcumſtance that would ſufficiently diſtinguiſh 


this from the fixth claſs, in which the ſix ſtamina are equal, if 


the flowers of this claſs had not the following peculiar characters. 
t. The calyx is a four-leafed, oblong perianthium, the leaves of 
which are oval, oblong, concave, obtuſe, — _- 
| downward at the baſe, and the oppofite ones equal and decidu- 
ous; the calyx in theſe flowers is a neftarium, which makes the 
baſe gibbous. 2. The corolla conſiſts of four equal, cruciform 
| petals, or petals * croſſwiſe: the ungues, or claws, are plain 

del. Hagel, erett, and ſomewhat longer than the calyx; the 
limb is plain : the inſertion of the petals is in the ſame circle 
| with the ſtamina. g. The ſtamina are awl- ſbaped, two placed 
oppokte are of the length of the calyx, the other four are ſome- 
what longer, but not ſo long as the corolla: the antherz are ob- 
long, acuminate, thicker at the baſe, ere, with their tops 
leaning outwards: there is a neflariferous glandule, which, in 
the different genera, has various appearances : it is ſeated cloſe 
to the ſtamina, and particularly to the two thorter ones, to whole 
baſe it is faſtened; and theſe have a light curvature, to prevent 


the mouth bilabiate, the upper lip higher, the interior lip {horter . 
0 


their preſſing upon it, whereby thoſe filameats become Roger | 


oO 5 HO: © om. mW = 0 


4 Þ of 


cle, gc; ſtyle on a conic form, & 4 ſigma, I 
| enus 6, 


BOTANY, 


than the reſt, 4. The characters of the piſtil are, that the 
above the receptacle is increaling daily in height ; the ſtyle is of 
the length of the longer lamina, or wanting : the ſtigma is ob- 
tule. J. The pericarpium is u filiqua, compoſed of two valves, 
and oſicu containing two cells, opening from the baſe to the top 
the diſſepiment projetting at the top beyond the valves; the =o 
minent part thereof having before lerved as a ſtyle, 6. The ſeeds 
are roundiſh,. inclining downwards, and alternately plunged _ 
wiſe into the dilſepiment. The receptacle is linear, ſurrounding 
the dilſepiment, and immerſed in the ſutures of the pericarpium, 
The orders of this claſs are two. 1. StL1CuLOsA, the firſt 
order, comprehending thoſe plants whoſe pericarpium is a ſili- 
culs, or ſmall ſiliqua, and containing thirteen genera. a. 81T1- 
quo, the ſecond order, comprehending ſuch plants whoſe 


 pericarpium is a filiqua, and containing fourteen genera, 


' Explanation of Plate V. 

Onda I. Stticutosa, Genus 14, Lunarie (honeſtly, 
moonwort, or ſatin-flower), The perianthium tetraphyllous, 
the folioles ſpread at their apex, two of them are gibbeus at the 
baſe like a ſack, 11 corolla tetrapetalous, each petal terminating 
with an unguis, the length of the calyx, 3 az filaments fix, four 
longer and two ſhorter, g 41 antheras, g bz germen on a pedi- 


Oxpar II. Sttiguosa, rianthus (ſock 
uly flower). The perianthium tetraphyllous, the two exterior 
ioles are gibbous at their baſes, 1 ; corolla tetrapetalous, à 4 
lament ſix, four longer and two ſhorter, gaz antheras bifid 
at the baſe, g 0 germen in ſhape of a priſm, tetragonous, g cz 
ly led ſhort, g 4 fligma bipartite, g e. 


CLASS XVI, MONADELPHIA. 


The ſixteenth claſs conſiſts of ſuch plants as bear hermaphro- 
dite flowers, furniſhed with one ſet of united lamina. The 
charatters of the flowers are thoſe following. 1. The calyx is 
a permanent perianthium, double in moſt genera. 2. The co- 
rolla conſiſts of five heart-ſhaped petals, the ſides of which lap 
each one over the next, contrary to the motion of the ſun. g. The 
filaments of the ſtamina are united below, but diſtin upwards, 
if there be more than one, The exterior filaments are ſhorter 
than the interior; the anthere are incumbent. 4. The charac- 
ters of the piſtil are as follow; the receptacle of the frutifica- 
tion is prominent in the center of the flower. The germina are 
erett. lurrounding the top of the receptacle, in a jointed ring. 
The ſtyles are all united below in one ſubſtance with the recep- 
tacle, but divided above into as many threads as there are ger- 
mina. The ſtigmata are ſpreading and thin. 53. The pericar- 
pium is a capſule divided into as many cells as there are piſtilla; 
ats figure - various in different genera, 6. The ſeeds are kid- 

- haped. N | 

This claſs has three orders, 1. P&NTANDRIA, the firſt order, 
comprehending ſuch plants as have five ſtamina, and containing 
three genera, 2. DECANDRILA, the ſecond order, comprehend- 
ing ſuch plants as have ten ſtamina, and containing alſo three 

. POLYANDR14, the third order, comprehending ſuch 
plants as have many ſtamina, and — thirteen genera. 
- Explanation of Plate 

Onvzr I. PENTANDRIA. Genus g, Hermannia (Ethio- 
pian alder). The perianthium monophyllous, quinquetid, 1 ; 
corolla pentapellous, 2 a, twiſting from the right to the left, 
ys tig. 3 is magnified); the ungues of the petals on boah 

des are provided with a nectariferous membrane, rolled up 
— and in form of a tube, 4; filaments five, joined to- 

er in one body at the baſe, 5 az antheras, 5 %; germen 
ubrotund, pentagonous, quinqu lar, 6 a; ſtyles five, ſtand- 
ing near each other, 6 6; ſtigmas ſimple, 6 c. 

OxzpeR II. DecanDRIa. Genus g, Geranium (crane's 
billy, The perianthium monophyllous, quinquepartite, 1; 
petals five, 2 d; filaments ten, five longer, five ſhorter, 'alter- 
nately, 3 a; antheras turn on the apex of the filament like the 
needle of a compaſs, gb; germen quinquangular, having a 
beak like that of a crane, 4 a; ſtyle, 46; itigma five, reflexed, 
46. Note, the African ory have commonly the calyx 
at the baſe, tubulous and monophyllous, the petals unequal, 
the filaments at their baſe lightly grown together, generally no 
more than ſeven antheras, their ſeeds uncovered, with — 
feathery beards. The European geraniums, &c. have a calyx 


| centiling of ſix leaves. 
E 


ORper IV. Doptcanpala. Genus 1, Pentapetes (In- 
dian vervain mallow). The involucrum uniflorous, triphyllous, 
1 4, 28; the perianthium monophyllous, 22 16, 
26; corolla monopetalous, the tube ſhort, the limb quinque- 
partite, g a; filaments fifteen, connected at the baſe into a tube, 
30, 4 a; five filaments long, without antheras or farina, between 


| two or three filaments, with their antheræ, ſtand one ot the 


longer ones, without their antheræ, 4 antherz, gc, 4c: 

germen ſubrotund, with five furrows, 5 41 ſtyle 488 

$6; ſtigma, 3 . | 
No. 39. | | 


ö 


| 


| 


Onvin V. PotyagoRta, Genus 6, Alcea, (roſe mallow). 
The perianthium double, the exterior monophyllous, divided into 
lix ſegments, 4 @; the interior monophyllous, ſemiquinquefid, 1 6; 

als five, joined together at their baſe, aa; filaments numerous, 
orming at the baſe a pentagonous cylinder, inſerted into the co» 
rolla, a 6, g a; antheras reniform, 3 6; germen orbicular, 161 
ſtyle cylindraceous, 1 % fligmes numerous (twenty), 1 c. 


CLASS XVII, DIADELPHIA, 


The ſeventeenth claſs conſiſls of ſuch plants as bear herma. 


hrodite flowers, furniſhed with two lets of united lamina. 

he characters of the fruftification are as follow. 1. The ca- 
y= is a (ingle-leated perianthium, bell-ſhaped, and withering : 
the baſe is gibbous, the lower part of it is faſtened to the pedun« 
cle, the upper part is obtuſe and melliferous ; the brim is divided 
into five acute, ere, oblique, and unequal denticles; the loweſt 
odd denticle is — the reſt; the upper pair ſhorter and far- 
ther aſunder ; the bottom of the cavity 1s moiſt with a melleous 
liquor, including the receptacle. a. The corolla is | — 
ous or of the butterfly=(haped kind and unequal z the petals are 
expreſſed by diſtin names, viz. Vexillum, or the Standard, is 


a petal covering the reſt, incumbent, IX plano- horizontal, 


inſerted by its claw in the upper margin of the receptacle, ap- 
proaching to a circular figure when it leaves the calyx, and 
nearly entire; along it, and eſpecially towards its extremity, runs 
a line, or ridge, that riſes up as if the lower part of the petal had 
been compretſed; the part of the petal next to the baſe approach- 
ing to a ſemi-cylindric figure, embraces the part that lies under 
it, Thediſk of the petal is depreſſed on each fide, but the ſides of 
it neareſt the margin are reflexed upwards, Where the halved 
tube ends, and the halved limb begins to unfold itſelf, are two 
concave — prominent underneath, and compreſſing the 
wings that lie under them. Ale, the wings, are two equa 

tals, one at each ſide of the flower, placed under the vexillum, 
or ſtandard ; incumbent, with their margins parallel, roundiſh, or 
oblong, broader upwards, the upper margin ſtraighter, the lower 
ſpreading more into a roundneſs;z the baſe of each wing is 
bifid, the lower diviſion ſtretching out into a claw, inſerted in 
the ſide of the receptacle, and about the length of the calyx: 


| the upper is ſhorter, and inflexed. Carina, or the keel, is the lo- 


eſt petal, and is often divided into two parts; it is placed under 
the vexillum, and between the alæ, it is heart-ſhaped, concave, 
compreſſed on the ſides, ſet like a veſſel afloat, mutilate at the 
baſe, the lower part of which runs into a claw of the length of 
the calyx, and inſerted in the receptacle, but the upper and fidg 
lacinie are interwoven with that part of the ale that is of the ſame 
ſhape. The form of the ſides of the carina is much like that of 


 thealz; and ſo alſo is their ſituation, except that they are lower, 


and ſtand within them. The line that forms the carina, or keel, 
in this petal runs ſtraight as far as the middle, and then riſes 
— in the ſegment of a circle; but the marginal line runs 
raight to the extremity, where, meeting the carinal, they ter- 


minate obtuſely. 


g. The Stamina are called Diadelphia. The filaments are 
two, of different forms, viz. a lower one that involves the piſtil- 
lum, and an upper one incumbent on it. The former of theſe, 
from the middle downwards, is cylindraceous, membranaceous, 
and ſplit lengthwiſe on its upper fide; but the upper half termi- 
nates in nine awl-ſhaped parts, that are of the ſame length with, 


and follow the flexure of the carina of the corolla, and of which 


the intermediate, or lower rays, or diviſions of the filaments, 
are longer by alternate yu The _ filament is awl-ſhaped 
and briſtly, covering the ſplitting of the former cylindraceous 
filament, incumbent on it, anſwering to it in ſituation, ſimple, 
and gradually ſhorter; its baſe is detached from the reſt, and 

repares an outlet for the honey on each ſide. The antheræ, 
reckoned all together, are ten, one on the upper filament, and 
nine on the lower, each of the radii, or rays, being furniſhed 
with a ſingle one: they are ſmall, all of one ſize, and termi- 
nate the rays. = ; 

4. The characters of the piſtil are, that it is ſingle, growing 
out of the receptacle within the calyx ; the —— is oblong, 
roundiſh, highly compreſſed, ſtraight, and of the length of the 
cylinder of the lower filament which involves it. e ſtyle is 
awl-ſhaped, thread-ſhaped, aſcending, having the ſame length 
and poſition as the radii, or rays, of the filament, among which 
it is placed, and withering. The ſtigma is downy, of the length 
of the ſtyle, from the part turned upwards, and placed immedi- 
ately under the antheræ. 

5. The pericarpium is an oblong, compreſſed, obtuſe 
with two valves, and a longitudinal ſuture, both above and be- 
low ; each ſuture ſtraight, though the upper one falls near the 
baſe, and the lower one riſes near the top i the legume opens at 


the r ſuture, 

6 The ſeeds are few, roundiſh, ſmooth, fleſhy, pendulous, 
and marked with an embryo that is,a little prominent towards 
the point of inſertion. 

7. The proper receptacles of the ſeed are very ſmall, very 
6 A-z2 ſhore 
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BOTANY. 


ſhort, thinner toward the baſe, obtuſe at the diſk chat faſtens 
them, oblong, inſerted longitudinally in the ſuture of the 
legume only, but placed alternate; ſo that w the valvulæ 
have been the ſeeds adhere alternately to each of the valves. 

The orders of this genus are three. 1. HEXANDRIA, the 
firſt order, comprehending ſuch plants as have fix ſtamina, and 
containing only one genus. 2. OCTAN DRIA, the ſecond order, 
comprehending ſuch plants as have eight ſtamina, and contain- 
ing only one genus. g. Dcax ORA, the third order, com- 
prehending ſuch plants as have ten ſtamina, and contaming for- 
ty. four genera, diſtinguiſhed into, 1. Such as have Monadel- 

ious Hlament, or one ſet, or brotherhood. 2. Such as have 

iadelphious filaments, or two ſets, or brotherhoods, and down 
Rigmata. 3. Suck as have Diadelphious filaments, cups wit 
two lips, and the _— not downy. 4. Such as have dia- 
delphious filaments, fi 
cups not two lipped. ; 
| Explanation of Plate V. 

Orper I. HExaxnDRIA. Genus 2, Fumarte — res 
mitory). The perianthium diphyllous, 1, 2 4; coro gs 
_— gaping, 26; RR two, each incloſed in its lip, 
34; antheras three, terminating each filament, 3 b; men 
oblong, 3 c. 4 4; fyle the length of the filaments in this ſpecies. 
34, 46; 8 gc, 40. a 

OxDper II. Ocrax RIA. Genus 1, Polygala (milkwort). 
The perianthium tripartite, 4 ; one of the folioles ſlands above 
the corolla, and two below it, 2 4 ; corolla butterfly-ſhaped, 
the number of petals undetermined, 3; the wings, 34; the 
vexillum {or ſlandard) 36; filaments diadelphious, eight in 
one body, 4 4; antheras, eight 45; germen oblong, 5a; yle, 

56; ſligma terminates with a navel, 5 c. 

*  Onvexx III. Dzcax DRA. Genus 27, Lathyrus (everlait- 
ing tea). The perianthium monophyllous, ſemiquinquefid, 
companulate, 1; corolla butterfly-{haped, a, the carina (or keel), 
2 &, opens in the middle internally ; filaments diadel hious. one 
ſtamen ſlanding by itlelf, the others in one body divided into 
nine, 3 4; antheras, 36; {tigma villous, 4 c. | 


CLASS XVIII. POLYADELPHIA. 


The eighteenth claſs conſiſls of ſuch plants as bear herma- 

hrodite Howers, furniſhed with many ſets of united ſtamina. 
The flowers have no particular charatter, except that expreſſed 
by the title. It has three orders. 1. PENTANDRIA, the firll 
order, comprehending ſuch plants as have five ſtamina in each 
ſet, and containing but one | rage 2. ICOSANDRIA, the ſe- 
cond order, comprehending ſuch plants as have twenty ſtamina 
in each ſet, and containing but one genus. g. POLYANDRIA, 
the third order, comprehending ſuch plants as have many ſla- 
mina in each ſet, and containing two genera. 


| Explanation of Plate V. 

OabEx I. PENTAND®RIA. Genus 1, Theobroma. The 
perianthium — — the folioles =_ with two nerves, 
1; petals five, with five nerves, inſerted by the unguis into the 
ſquamas of the exterior neftarium under and within its apex, a a; 
hlaments five, ſhort, between the ſquamas of the interior necta- 
rium, as the antheras, which are from three to ſeveh in each 
family, grow on the outſide of the nectarium; the antheras are 
dydimous, divaricated, uniform, and yellow, ga; germen 
landing above the flowers, cylindraccous, quinquangular, 4 a; 
fiyles five, approximate, 40; ſtigma, 4 c. - 

On bp. II. IcosaxbRIA. Genus 1, Citrus (orange). 
The perianthium monophyllous, quinquedentate, 1; petals Foe. 
24; filaments about. twenty, ſtanding in a circle, or cylinder, 
joined together in many or few {mall bodies, g; antheras, 36; 
rmen, 4 4; ſtyle, 46; ſtigma globoſe, hath within nine locu- 
— 4c; the ſtigma magniked, 4 d. 
OrDper III. PoLyanDaia. Genus 6, Hypericum (St. 
9 wort.) The perianthium quinquepartite, 1; petals five, 
aving round the margin in this ſpecies, glandules, 2 4, 2a; 
filaments numerous, grown together at the baſe in five or ſix 
1 bs —_— ſmall, on both ſides caniculated ; on 

e apex a black gland, 4 4; en ovate, in this ſpecies, 5a; 

— — 5b; | oy 5c. FIR | 


CLASS XIX. SYNGENESIA. 


The nineteenth claſs conſiſts of ſuch plants as bear compound 
flowers, or flowers which comprehend many ſeſſile florets on a 
common, entire receptacle, with a common perianthium, and 
antheræ growing together in the form of a cylinder. The cha- 
rafters of the flowers of this claſs are as follow. 1. The com- 
mon calyx is a parianthium, which contains the florets and the 
receptacle. It is either ſimple, augmented, or imbricated, i. e. 
ſcaly. It contracts when the flowers are fallen, but expands and 
turns back when the ſeeds are ripe. 2. The common receptacle 
of the fruftification receives many ſeſſile florets on its diſk, which 
is either concave, plain, convex, piramidal, or globoſe. The 
lurface of the diſk is either naked, without any other inequality 
than that of being lightly dotted ; villoſe, covered with upright 
hairs, or. paleaceous, that is, covered with chafls, or ſtraws, 


which are narrow, awl-ſhaped, compreſſed and erett, and ſerve 


* 


| 


mple {ligmata that are not downy, and 


to part the florets. 3. The calyx of the florets is a ſmall peri. 
anthium, often divided into five ſegments, ſeated on the per- 
men permanent, and at length becoming the crown of the ſeed. 
4- The corolla conſiſts of a ſingle leaf, with a long and 
narrow tube. It is ſeated on the germen, and is either tuby. 
late, with the limb bell-ſhaped, and cut into five ſegments ; 
lingulate, or tongue · haped, with the limb narrow, plain, uuned 
outwards, and the top whole; divided into three denticles, or 
five denticles, or wanting, having no limb, and often no tube. 
5. The filaments of the ſtamina are five, * very ſhort, 
and inſerted in the neck of the corollulæ; the amhetæ are five, 
narrow, and erett; and, by the union ot their ſides, forming A 
cylinder, that is tubulate, divided into five denticles, and of the 
an, 40 of the limb. 6. The germen of the piſtil is oblong; placed 
under the receptacle of the flower; the ityle is thread- L 
ere, of the length of the ſtamina, and perftorating the cylinder 
of the antherz; the ſtigma is bipartite, or divided imo two 
parts. 7. There is no true pericarpium, though in ſome there is 
a leathery cruſt. 8. The feed is ſingle, oblong, often four-cor. 
nered, but commonly narrower at the baſe. It is often crowh. 
ed, and in that caſe the crown is of two kinds, either a pappus, 
1. e. down, or a perianthium, 
The orders of this claſs are five, viz. 1. POLYGAMIA TOA. 
Is, the firſt order, comprehending ſuch plants as have com- 
nd flowers, of Which the florers are all hermaphrodite, and 
containing thirty-eighe genera, diſtinguiſhed into, 1. Such as 
have tongue-ſhaped compound flowers. 2. Such as have tuby- 
loſe compound flowers: g. Such as have radiate. compound 
flowers. 2. POLYGAMIA SUPERFL.UA, the ſecond order, 
comprehending ſuch rm as have the florets of the diſk herma. 
phrodite, and thoſe of the radius temale, and containing twenty: 
nine genera, diſtinguiſhed into, 1. Tubuloſe. 2. Radiac, 
» POLYGAMIA FRUSTRANEA, the third order, comprehendi 
uch plants as have the florets of the diſk hermaphrodite, — 
thoſe of the radius neuter, and 1 genera, all radi. 
ate. 4. POLYGAMIA NECESSARI1A, the fourth order, com- 
. prehending ſuch plants as have the flowers of the diſk male, and 
thoſe of che radius female, and containing thirteen genera, moſt 
of which are radiate. g. Moxocamta, the hith order, com- 
prehending ſuch plants as have {tmple flowers, and containing 


ix genera. 


- 


Explanation of Plate V. 


Oxvex I. Porycanla Zgualis. Genus g, Leontodon, 
(dandelion). The common calyx, 1; the interior ſcales linear, 
1 4; the exterior ſcales fewer, often reflexed, x 5; the compound 
corolla, 2; the corollulas, of which it is compoſed, being ber- 
maphrodite, 3; the proper corolla monopctalous, quinqueden- 
tate, 3; filaments five, 4@; antheras cylindraceous, tubuloie, 
46; germen, ga; ſtyle, 56; ſtigmas two, revolule, 5 c. 

Oxzoptx II. POLYC AMA SUPERFLUA. Genus 5, Keran- 
themum (eternal lower). The common calyx, 1 ; the compound 
corolla unequal, in which the hermaphrodite corollulas are very 
numerous, tubular, placed in the diſk, the female corollulas 
leſs numerous, tubular, placed in the circumference, 2 a, Jaz 
the firſt being the proper corollas of the hermaphrodite floſcules, 
are funnel-ſhaped, much ſhorter than the calyx, the limb quin- 

uefid, 4, 5; the ſecond being the proper corollas of the female 

oſcules, are tubular, 6 a; ſtamens of the hermaphrodite flowers, 
have five ſhort filaments, ;'a; antheras cylindraceous, tubular, 
5b; — of the hermaphrodite ſhort, coronate, crowned in 
this ies with a crown of five ſeteceous points, 4 a; the 
ſtyle filiform, 5c; ſtigma bifid, 5 4; germen of the females as 
in the hermaphrodites, 6, 7 ; ſtyle, 7 a; ſtigma elevate, 7 6. 

Orxper III. PoLyGAMIA FRUSTRANEA. Genus 1, He- 
lianthus (ſun-flower),, The calyx, 1; the compound corolla 
radiate, its corolſulas are either thoſe of hermaphrodite floſcules, 
numerous, and placed in the diſk, 2 4; or thoſe of the female 
floſcules, leſs numerous, much longer, and placed. in the radius, 
2 6; the proper corolla of the hermaphrodite floſcules are cylin- 
draceous, 3; the proper corolla of the female floſcules in the 
form of a tongue, 4; filaments of the hermaphrodites, five, 5 «; 
antheras cylindraceous, 3 4, 3%; germen of the hermaphrodite 
floſcules oblong, 5 c; flyle filiform, 3; d; ſligma bipartite, re- 
flex, 5e; germen of the female floſcules ſmall, 4 a; lyle none. 
ſtigma none. | , 

aDER IV. PoLYGaMIa NECESSARIA, Genus 7, Ca- 
lendula (marygold). The common calyx ſimple, 1; the corolla 
a compound radiated flower, 2; the bermaphrodite corollulas 
many in the diſk, 3a; the female corollulas many, 3 6; the 
proper hermaphrodites tubulous, 4 ; the limb quinquefid, 4; 
the female tongue-ſhaped, 5, with three teeth, 5 ; filaments of 
the hermaphrodite five, 6 a; antheras cylindraceous, tubulous, 
66; rm of the hermaphrodite oblong, 6c; ſtyle filiform, 
64; bifid, 6e3 germen of the female oblong, trigonous, 
56; file filiform, gc; ſtigmas two, 5 d. 5 
Onda V. PoLyGamMia Stan rarA. Genus 3. Ethi- 
nops (globe thiſtle). The calyx a common one, containing 
many flowers, 1 4; the partial perianthium uniflorons, 3 4 
corolla monopetalous, funnel-ſhaped, the border divided into 


five, reflex, ſpreading, 8 6; filamants five, like hairs, ſhort, 30 
a 4 
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 antheras cylindraceous, with Ge teach, 1 - edieng 


441 ſtyle filiform, 4% ſtigma double, 4 c. 


Onbrx VI. MoxoGamia. Genus 3, Lobelia (cardinal 


flower). Ilie perianthium monophyllous, quinquedentate, grow- 
ing wund the germen, 141 corolla monopetalous, the tube 
eylindraceous, 1 6; the limb quinquepartite, 2 c filaments five, 
a; antheras growing together in the torm of an oblong cylin- 
der, 2 6; germen g 41 ſtyle cylindraceous, g 6; ſigma; g c. 


CLASS XX. GYNANDRIA, 


The twentieth claſs conſiſts of ſuch plants as have the ſtamina 
wing either upon the ſtyle itſelf, or upon a receptacle that 

| Drs out into the form of a Ttyte, and ſupports both the ſta- 
mina and piſtil. It has ſeven orders. 1. DiaNpRla, the firſt 
order, comprehending ſuch _ as have two flamina, and con- 
taining eight genera, The flowers of this order are very ſingu- 
lar in their ſtructure, anſwering the following deſcription. The 
rmen is always twiſted like a ſcrew: the petals are five; of 
which the two inner ones uſually approach one another, and form 
an heimet; the lower lip of Which becomes a nectarium, and 
ſerves alſo: for a piſtil and ſixth petal. The ſtyle grows to the 
inner * of the nectarium, in ſuch a manner as to be with 
its Rigma ſcarcely either of them diſtinguiſhable. The filaments 
are always two, ſupporting as many antheræ, which are nar- 
rower downwards, naked, or without a tunic, and diviſible like 
the pulp of a citrus, © Theſe laſt are covered by little cells, that 
underneath, and grow to the inner margin itſelf of the 
neftarium. The fruit is a capſule, containing only one cell, 
with three valves, and ſplits in the angles, under the keel-ſhaped 
ribs: the ſeeds are very ſmall, like ſaw-duſt, -or filings, numer. 
aus, and affixed to a narrow receptacle in each valve. 2. Tx1- 
ANDRIA, the ſecond order, comprehending ſuch plants as have 
three ſtamina, and containing but one genus. 3. TETRAN- 
pria, the third order, comprehending ſuch plants as have four 
ſtamina, and containing but one genus. 4. *PENTANDRIA, the 
fourth order, comprehending ſuch plants as have five ſtamina, 
and containing but one genus. 5. HEXANDRIA, the fifth or- 
der, comprehending ſuch plants as have fix ſtamina, and con- 
taining two genera. 6. DECANDRIA, the fixth order, com- 
prehending ſuch plants as have ten ſtamina, and containing but 
one genus. 7. POLYANDRIA, the ſeventh order, comprehend- 


ing ſuch plants as have many ſtamina, and containing fix genera. | 
| rolla none; germen 4 a; ſtyles none; ſtigma, 4 6. 


Explanation of Plate V. 

OrDtx I. Dianorla. Genus 1, Orchis: The calyx, the 
ſpatha, 1 63 the ſpadix, 1 6; perianthium none; petals five, the 
two interior form a helmet, 2 a; filaments two, 26; anthe- 
ras, 2 c; germen oblong, 2 4; ſtyle, 2 e; ſtigma, 2 /. 

OrDex II. TrxtaxnDRIA. Genus 1, Sr/yrinchum (Ber- 
mudiana). Calyx an univerſal ex. diphyllous, 1 ; petals 
tx, 2 a; filaments three, iffuing from the outward coat of the 
Kyle, * antheras bifid at their lower end, fixed to the ſtyle 
at che bottom of the ſtigma, 35%; germen, 3c; flyle, gd; ſtig- 
ma trifid, g e. ö : f 

On bEx IV. PENTANDRIA. Genus g. — (paſſion 

flower). The involucrum three.leaved, placed fo as to leave 
ſome place betwixt it and the flower, 2 a; calyx a perianthium 
monophyHous, quinquepartite, the keel ending in a hooked 
briſtle, 2 &, 3 a; petals hve, 2 6, 3 c; neftarium a triple crown, 
tlurcounding the piſtillum, divided into rays, 4 a, 6, c; filaments 
kve, fixed to the column, growing together at the baſe, 5 a; 
antheras, 5 6; germen, 5c; ſtyles three, 5 4; ſtigmas, g e. 
- Order V. HEXANDRTA. Genus 1, Ariftolockia (birth- 
wort). Calyx none; corolla monopetalous, tubulous, the limb 
dilated, 13 filaments none; antheras ſix, quadricular, at their 
baſe joined to the ſtigma, 2a; germen oblong, ſtanding below 
the flower, angular, 26; ſtyle ſcarce any; itigma ſubgloboſe, 
fex-partite, concave, 2 c. 

OrDer VII. PoLYaxDRIA. Genus 4, Arum (cuckow 
p_ The calyx and ſpatha monophyllous, 1 ; the ſpadix club. 

ped, a a; below {urrounded with germens, 2 6; corolla none; 
filaments none; otherwiſe than like neRarias, which are thick. 
th at their baſe, 2 c ; terminating in a filiform cirrhis or tendrils, 
2d; in a double order, coming out of the middle of the ſpadix; 
antheras many, ſeſſile, tetragonous, between the double order 
of the cirrhis or 88 5 ; 1 to yo ſpadix ; germens 

; covering the baſe of the ix, 27; ſtyles none; lig- 
mas being a tionrd of little hairs, 2 g- 8 1 a 
0 | 


CLASS XXI. MONOECIA. 


The twenty-firſt claſs conſiſts of fuch plants as have no her- 
maphrodite flowers, but bear both male and female flowers'on 
the ſame plant. Of this claſs there are eleven orders. 1. Mo- 
KANDRIA. the firſt order, comprehending ſuch plants as have 
their male flowers furniſhed with one ſtamen, and containing 
three genera. a. D1a4NnDR1A, the ſecond order; comprehending 
fuch plants as have their male flowers furniſhed with two ſtamina, 
and containing but one genus. g. TRIANDRIA, the third 
order, comprehending ſich | plants as have their male flowers 
furniſhed with three lamina, and — nine genera. 
4+ TzraAx DRA, the fourth order, comprehending ſuch plants 


- 


as have their male flowers furniſhed with four lamina, and con- 


ending. ſuch plants as have their male flowers furniſhed with 
five ſtamina; and containing five genera. 6. HEXANMDRIA, the 
| fixth order, comprehending ſuch plants as have their male flow 
ers furniſhed with ſix ſtamina, and containing but one genus. 
7. HEPTANDRLA, the ſeventh order, comprehending ſuch plants 
as have their male flowers furniſhed with ſeven famine and 
containing but one genus: 8. POLYANDR1A, the eighth order, 
comprehending ſuch plants as have their male flowers furniſhed 
with many ſtamina, and containing twelve genera; g. MoNA- 
DELPHILA, the ninth order, comprebending ſuch plants as. have 
their male flowers furniſhed with one ſet © und ſtamina, and 
containing ten genera. 10. SYNCENESLA, the tenth order, 


ö 


with ſtamina of which the antheræ ate uflited, and coutaiuing 
ſeven generd. 11. GYNANDRIA, the eleyenth order, compre- 
{ hending ſuch plants as have their male flowers furniſhed with 
ſtamina that grow out of a kind of ſtyle, or Imperf-& piſtil, the 
perfect one being in the female flower, and cottaining but one 


genus. | 
| Explatiation of Plate VI. 
OnDtrT. MoxAx DRA. Genus 1, Zonichellia (triple · 


tridentated at the mouth, 1; corolla none; filament vue, 1 67 
anther ſagittated, 1 6. . 2 

— — clole to the male; the calyx a monophyllous 
perianthium, ſcarcely viſible, 2; corolla none; germens four, 
3a; ſtyles four, 3 6; ſtigmas four, g c. 

OrDER III. IaIAXDRIA. Genus 4, Tripſacum (Ameri- 
cana). The male flowers ; the calyx a glume or chaff, bearin 
on each fide two flowers, having two valves, 1; corolla, the 
chaff, bivalve, 1, 2; filaments three, ga; antheras, g 6. 


four, 4 4; at the baſe winding into a gaping hollow, 5 @; the 
corolla, the chaff, having three valves, 6; germen oblong, 7 a; 
ſtyles two, 7 6; ſligmas hairy, 7 c. 

On DER IV. IETRANDRIA. Genus 7, Uriice (Roman 
nettle). The male flowers; the perianthium tetraphyllous ; the 
folioles have a prickle at the apex, 1; petals none, filaments 
four, 1 4; antheras bilocular, 1 6. 

Female flowers, 7 ; the perianthium two valves, 3, 44; co- 


OrDtr V. PENTANDRIA. Genus 4, Parthemum (Vir- 
ginia flower). The common perianthium ſimple, pentaphyllous, 
1 ; corolla compound and convex; the hermaphrodite corollules 
are many in the diſk, 2 @; the females ſtanding round the her- 
maphrodites, five in the radius, 2 5; the property of the herma- 
phrodite florets monopetalous, 3; tubulous, the mouth quinque- 


b; germen of the hermaphrodites within its proper receptacle, 
hardly to be obſerved, 44, 7c; ſtyle capillary, g a; ſtigma 
none; germen of the females below the flower, 64; in form 
of a top, heart-ſhaped, compreſſed, large; ſtyle filitorm, 66; 
ſtigma two filiform, 6 c. 

OrDEtr VIII. PoLyaxDRIA. Genus 8, Juglans (wallnut.) 


the common amentum, all over looſely imbricated, in form of a 
| cylinder, conſiſting of uniflorous ſcales, a; each fixed in the 
centre of the outſide of the corolla, bending outwards, 3; corolla 
ſex-partite, with footſtalks, 2 a ; inſerted both in the inner cen- 
tre of the corolla and the rachis, 2 a; filaments many (eighteen), 
very ſhort, 4 @ ; antheras, 4 6. 
he female flowers have no amentum, two or three are ſitting 

on the ſame plant, and are ſeſſile, 5; calyx is the perianthium, 
it is quadrifid, 6 a; corolla quadripartite, acute, erect, 6 6; ger- 
men oval, 7 a ; ſtyles two, very ſhort, 7 6 ; ſtigma large, on the 
top lacerated, 7 c. 3 

OnůpEzR IX. MonopEtenta. Genus 1, Pinus (Scotch 
fir). The male flowers growing in a ſpike, 1; calyx, the ſcales 
of the gem, open during the flowering time; thoſe neat the baſe 
and apex fteril, 1b. c; corolla none, unleſs the little ſcales which 
adhere to the antheras may be ſo called, 24; filattients many, 
growing round a column, in little oval ſpikes, 1 d, 3 4; 
antheras oval, after the diſcharge of the pollen they become 
flexulous and lacerated, g 6; endowed with dorſal ſcales, g; 
theſe ſcales are oblong, tapering at bath ends. 


common catkin, ovate, conſiſting of ſcales, of which each con- 
tains two flowers, 5; corolla none, germen elevated, ſmall, 5 a; 
fyle, 5 6; ſtigma hairy, 5 c. ' | 
OrDtr X. SYNGYNESIA, Genus 2, Memordica (male 
balſam apple). The male flowers; the perianthium monophyl- 
lous, concave, quinquefid, 13 corolla quinquepartite, 2 ; fila- 
ments three, 3 4; antheras in two of the filaments are biſid. 
having ears on both ſides, g 0 the third having only on one 


ſide an ear. - 
Female flowers on the ſame plant with the male, 4 ; perian - 


| thium monophyllous, ſtanding above the germen, quinquepartite, 
58; 


taining four genera. g. PENTANDRA, the fifth order, compres 


comprehending ſuch plants as have their mile flowers furniſhed. 


headed pond-wort). Male flowers; the calyx monophyllaus, 


The female flowers, the calyx; the chaff, divided into two or 


tid, 3, 4; the female florets monopetalous, 5, 6; tubulous ; the 
filaments of the hermaphrodites five, capillary, 7 a; antberas, 


The male flowers diſpoſed in an oblong amentum, 1; the calyx, 


The female flowers on the ſame plant, 4; the calyx, the | 


B O 


54; corolla as in the male, 4 4; filaments three, very ſhort, 


without antheras, 55; ſtanding below the flowers, of a 
conic form, large, 5 c; ſtyle one, 5 d; ſligmas three, 5 e, 64. 

Orvetr XI. GYNAN DRIA. Genus 1, Andrackmene (baſtard 
alpine). The male flowers, 1; perianthium yilous, 2; 
petals five, 1 45 nectaria one within each petal, 15; filaments 
five inſerted at the baſe of the ſtyle, 3 a; antheras, 365. 

Fhe female flowers on the ſame plant with the males, 4; pe- 
rianthium pentaphyllous, 44; petals none; neftaria the ſame 
as in the male flowers; _ globoſe, 3 4; ſtyles three, bi- 
partite, 5 6; ſtigmas globoſe, 5 c. hs 

N CLASS XXII. DIOECIA. 

The twenty-ſecond claſs conſiſts of ſuch plants as have no her- 
maphrodite flowers, hut bear male and female flowers on diſtinct 
phantz. Of this claſs there are thirteen orders. 1. MONAN- 

BR1A, the firſt order, comprehending ſuch plants as have their 
male flowers furniſhed with one ſlamina, and containing but 
one genus. 2. D1aNnDR1A, the ſecond order, compre I 
ſuch plants as have their male flowers furniſhed with two 
ſtamina; and containing two genera, g. TRIANDRIA, the 
third order, coraprehending ſuch plants as have their male flowers 
furviſhed with three ſtamina, and containing two genera. 4. TE- 
 TRANDRIA, the fourth order, comprehending ſuch plants as 
have their male flowers fyrniſhed with four ſtamina, and contain- 
ing three genera, 5. PENTANDR14, the fifth order, compre- 
bending ſuch plants as have their male flowers furniſhed with 
five ſtamina, and containing nine _ 6. HEXANDRIA, 
the fixth order, comprehending ſuch plants as have their male 
flowers furniſhed with fix ſtamina, 1 containing five genera. 
7. OCTANDRLA, the ſeventh order, comprehending ſuch plants 
as have their male flowers furniſhed with eight ſtamina, and con- 
taining two genera. 8. ENNEANDR14A, the eighth order, com- 
prehending ſuch plants as have their male flowers furniſhed with 
nine lamina, and containing two genera. 9. DECAXDRtA, 
the niuth order, comprehending ſuch plants as have their male 
flowers furniſhed with ten ſtamina, and containing four genera. 
10. POLYAN DRIA, the tenth order, comprehendin ſuch plants 
as have their male flowers furniſhed with many Ramina, and 
containing but one genus. 11. MONADELPHIA, the eleventh 
order, comprehending ſuch plants as have their male flowers 
furniſhed with one ſet of united ſtamina, and containing three 

nera. 12. SYNGENESIA, the twelfth order, comprehendin 
uch plants as have their male flowers furniſhed with ſtamina, 
of which the antherz are united, and containing but one genus. 
+3. GYNANDRIA, the thirteenth order, comprehending ſuch 
= od as have their male flowers furniſhed with ſtamina that 

w out of a kind of ſtyle, or imperfett piſtil, the perfett one 

ing in the female flower, and containing but one genus. 

; Explanation of Plate bi. 

OnpER II. DiAx DRIA. Genus g, Salix (brown willow). 
The male, 1; the calyx, the common amentum, oblong, with 
an involucrum fo of the gem, 1 4; conſiſting of ſquamas, 
having one flower, 2; Is none; nectarium a cylindraceous 
gland in the centre of the flowers, à 4; filaments two, 2 6; 
antheras didymous, quadrilocular, 2 c. 

The female, 3; the amentum and ſquamas the ſame as in the 
male; corolla none; germen ovate, 4a; attenuated into a ta- 
— ſtyle, not very diſtintt, 4 5; ſtigmas two, bifid, revo- 
ute, 4 c. 

OrDEr III. TRIAN DRIA. Genus 1, Empetrum (crow 
berries). The male, 1; perianthium tripartite, 2 ; petals three, 
1 a; filaments three, x 6; antheras bipartite, 1 c. 

The female g; perianthium and petals as in the male; ger- 
men depreſſed, 4 a; ſtyle ſcarce any; ſtigmas nine, 4 6. 

OnbER IV. TETRANDRIA. Genus g, Viſcum (white mi- 
ſeltoe). The male 1; perianthium quadripartite, 2; corolla 
and filament one; antheras four, oblong, accuminate, one 
joined to each of the calycine folioles, 1 6b, g a. 

The female very often oppoſite to the male flowers, 4 ; peri- 
anthium tetraphyllous, fixed on the germen, 5 a; corolla none; 

oblong, trigonous, 6 a; ſtyles none; ſtigma obtuſe, 66. 

Orprxx V. PENTAN DRIA. Genus 10, — (hop). 
The male, 1; perianthium pentaphyllous, 1 4; corolla none; 
filaments five, 15; antheras with four furrows, 1 c. : 

The females 2; univerſal involucrum quadripartite, 2 a; the 
partial involucra tetraphyllous, 3 a; the folioles ſubrotund and 
ovate, having eight flowers, g ; each flower hath its perian- 
1 ous, 4; corolla none; germen, 5 a; ſtyles two, 
3 Wgmas, Zc. 

ORDER VI. N Genus 1, Tamus (black briony). 
The male, 1; perianthium ſexpartite, 1 a; corolla none ; fila- 
ments fix, x 6; antheras, 1c. 


The female, 2; perianthium _— > wn ſitting 


on the apex of the germen, 2 a; none; nettarium an ob- 


long point, adhering to the baſe of every ſingle ſegment of the | 


perianthium, 2 6; germen ovately oblong, itanding under the 
calyx, 2; ſtyle cylindraceous, 2 d; ſtigmas three, 2 c. 

RDER VII. OcraxpRIA. Genus 1, Populus (black 
poplar). The male, 1; the common amentum oblong, con- 


* 


ANY. | 
”% a i 
ſiſting of uniflorous ſquamas, ta, 2; petals none; filaments 
eight, + 6; anthera tetragonous, large, 1 c. | | 
The female, g amentum and ſquamas as in the male, ,, 
germen ovate, narrow at each end, ga; flyle ſcarcely to be 
obſerved, 36; ſtigma quadrifid, g c. 1 25 
On bzx VIII. ENNEANDRIA, Genus 2, Mercurialts (dog's 
mercury). The male, 2 ; perianthium tripartite, 1 4; corolla none 
filaments nine or twelve, 2 6; antheras globoſe, didymous, 1 c. 
The female, 2; perianthium as in the male; corolla none ; 
neftaria two ſharp points, one on each {ide of the germen, 2 a; 
germen roundiſh, 2 J; ſtyles two, reflexed, a c; | acute, 
reflexed, 2 d. | c | 
On DER IX. — Genus 2, Kiggelaria. Male, 
13 perianthium monophyllous, n 1 43 petals five, 
— than the calyx, 253 eters ve, 
lobes, » c filaments ten, 2 4; antheras, 3 6. | 
The female, g; calyx and corolla the ſame as in the male; 
germen ſubrotund, 3 a; ſtyles five, 3 b; Rtigmas obtuſe, g c. 
Orptx X. DobtcanDRia, Genus 2, Meniſpermun 
(moon ſeed). Male, 1 perianthium bexaphyllous, 13 petals 
eight, 2 43 filaments fixteen, cylindric, 3 4 anthera, 3 6. 
Female, 4; calyx and corolla the ſame as in the male; fila. 
ments eight, fimilar to thoſe of the male, 4 ; antheras pellucid, 
ſterile, 4 5; germens two or three, landing on a pedicle, ; a; 
ſtyles, 5 6; ſtigmas, 5 c. ' 
Orper XI. PoLYANDRIA. Genus 2, Cliffertia (Ethis- 
pean holly). Male, x 5 perianthium tripbyllous, 1 @ ; corolla 
none; filaments about thirty, 16; anthera didymous, 1 c. 
Female, 2; perianthium triphyllous, 2 a; corolla none; ger. 
men, gaz ſtyles two, feathery, g 6; * er ge. | 
Orper XII. MoNODELPHIA. Genus 1, Juniperus 
(juniper). Male, » ; the amentum in form of a cone, having a 


2 63 the tenth flower * the amentum, each flower 
ſerving for a baſe fixed to the pedicle of the column; corolla 
| none; filaments (in the terminating flowers) three, at the baſe 
joined in one body, in the lateral flowers ſcarcely to be obſerved, 
3 4; antheras three, ſeparate in the terminating flowers, 36; 
in the lateral ones fixed in the ſcales of the calyx, 4. 

The female, 5; perianthium tripartite, joined with the ger. 
men, 3 à; petals three, 56; germen below the flower, 6 4; 
ſtyles three, 6 6; ſtigmas, 6 c. 

OxrDxr XIII. SyNGENES1A. Genus 2, Ra/cus (butcher's 
broom). Male, 1; perianthium hexaphyllous, 1 a; _ 
none; neftarium, 2 b; filaments none; antheras three, in 
on the apex of the nectarium, at their baſe coherent, 1 c. 

Female 2; perianthium as in the male; petals as in the 
male; nectarium as in the male; germen hid within the neQa- 
rium, ga; ſtyle cylindraceous, 36; ſtigmas, g c. 

Ou DER XIV. GyNANDRIA. Genus 1, Glutia (pulchella). 
Male, 1; zap pentaphyllous, 1 4; petals five, ſhortes 
than the calyx, 1 6; the exterior nectaria tripartite, placed within 
the petals, 2a; the interior neftaria, 2 6; filaments five, fixed 
in the middle of the ſtyle, ſpreading horizontally, 1 c; antheras 
ſubrotund, x 4; germen none; ſtyle cylindraceous,club-ſhaped, 1c 

Female, g; perianthium petals as in the male; nedtaria 
exterior none; the interior five, in pairs, ſituated as in the 
male, 3 a ; — ſtanding above the flower, 3 6 ; ſtyles three, 


bifid, 3c; fligmas, 3 d. 
CLASS XXIII. POLYGAMIA. 


The twenty - third claſs confiſts of ſuch plants as bear herma- 
hrodite flowers; and alſo either male, or female, or both. It 
= three orders, viz. 1. MONOECLA, the firſt order, compre- 
hending ſuch plants as have the poli on the ſame plant, and 
containing fifteen genera, diſtinguiſhable 
polygamous by male hermaphrodites and female hermaphrodites. 
2. By hermaphrodites and males. g. By hermaphrodites and 
4.4 DioxciA, the ſecond order, comprehending ſuch 
oo as have nay our — two wee = lants, and contain- 
ing ſeven genera, diſtingui e into, 1. Such as are pol ous 
by — — 7 females. 2. B — >. aj and 
males. g. By hermaphrodites, males and females. 4. By male 
and female flowers upon the ſame root, and by males. g. TRI- 
OECLA, the third order, comprehending ſuch plants as have the 
polygamy on three diſtin& plants, and containing but one genus. 
Explanation of Plate VI. 

OrDper I. Monotcia. Genus 4, Veratrum (white helle- 
bore), Hermaphrodite flowers, 1; calyx none, except the co- 
rolla be taken for it, 2 a; which conſiſts of ſix petals; filaments 
ſix, 26; antherz quadrangular, 1c; germen three, 24; 
ſtyles three, 2 6; ſtigmas, 2 c. / 

The male flowers on the ſame plant, below the females, 2; 
. corolla, and ſtamens the ſame as in the hermaphrodite. 

RDER II. Diozcia. Genus u, Fraxinus (flowering afÞ). 
11 flower, x ; calyx none; ſometimes it hath 2 
monop yllous perianthium, quadripartite, 1 4; corolla none; 
ſometimes it hath four petals, 1 6; filaments two, 2 c ; anthers 


f 


having four furrows, 1 4; germen ovate, a c; ſtyle cylindras 


ceous, 1 /; ſtigma, 1 7g. 84 
% ie, 16 * 


obtuſe, with three 


common rachis, 2 a; to which there are three oppolite flowers, 


into, 1. Such as are 


PſCLnSD]) FL np yy wo me = 


BOTANY. 


The female 2; all as in the rodite, The common 
female aſh bas very often ſome hermaphrodite flowers interſperſ- 
ed; and the bermaphrodite female flowers have neither calyx 
nor corolla. The flowering aſh having both a corolla and a 
calyx, is always a true hermaphrodite, and without male flowers 
intermixt. 
" Oxpzx III. Tatofcia. Genus 2, Ficus (common fig). 
Calyx à common one, obovate, large, fleſhy, concave, ſhut up 
with many ſcales, 1; the ſcales nifed, 8 a; whoſe interior 
ſurface is all over covered with florets, of which the uppermoſt 
proaching the calycine margin are hermaphrodite, and are 
o 2 6; thoſe underneath are females, which are numeraus, 
2c; the hermaphrodite flowers, each whereof ſitting on a pedun- 
cle, g; the proper perianthium, tripartite, g; 4@; corolla 
tetrapetalous, fixed at the baſe of the ſtamens, - filaments 


four, 406 antheras two in the middle of each filament, 4d; 


en oval, 3 6; ſtyle, Ze; ſtigma, g d. 
The female —— each whereof ſitting or 6 parole, 5; 
roper perianthium quinquepartite, 54 z cotolla none; ger- 
— gout 57 ; ſtyle — on one ſide of the apex of the 
germenz 5c; ſtigmas two, 5 d. 

Note, The fructifications ſhould be examined a little before 
the maturity of the fruit. The fruit of a fig is not a pericarpi- 
um, but a receptacle, the interior ſides of which ſupport the 
Bowers with the fruftification. 


CLASS XXIV. CRYPTOGAMIA. 


The twenty-fourth claſs conſiſts of ſuch plants as conceal 
their fruRification, having their flowers either within the fruit, 
or ſo ſmall as not to be perceptible to the naked eye. The 
fructiſication in theſe is alſo of an uncommon ſtructure. The 
orders are four, 1. FiL1ices, Ferns, the firſt order, compre- 
bending ſuch plants as are dorſiferous, or bear their fruit on 
the back of the leat. Thoſe following are the few known cha- 


raters of this order. The calyx is a ſquama growing out of | 


the leaf, — on one of its ſides; and under which there are 
7 globules; each globule is girt with an elaſtic ring, 
yhich breaks elaſtically, and ſheds a duſt. This order contains 
kxteen genera, which, not admitting ot any certain diſtinction 
from their fruftification, have been ranged by Linnæus accord- 
ing to their ſituation under their covers. 2. Musct, Moles, 

ſecond order, comprehending ſuch plants as anſwer the fol- 

ing characters: the antherz are without filaments; the te- 


| male flowers are diſtinct, and without any piſtil; the ſeeds con- 


ſiſt only of a naked corculum (being the firſt principle of the 
new plant within the ſeed) without cotyledon or tunic. The 

nera of this order have been diſtinguiſhed by Linnzus accord- 
ing to the following circumſtances; the antheræ, with or with- 
out a calyptra, or veil, placed on the ſame plant as the female 
floret, or on a diſtin one; and the female aggregate, or ſingle. 

his order contains ten genera. 3. AL, Flags; the third 
order, comprehending ſuch plants as have their root, ſtem, and 
leaf all in one; the characters of the fructification being yet un- 

nown, and containing fifteen genera. 4 FunG1, Muſhrooms, 
the fourth order containing ten genera, for which no characters 
can be aſſigned, the 2 being but imperfectly known. 

N. B. To theſe twenty - four claſſes already explained, Lin- 
næus, in his Genera Plantarum, has annexed an APPENDIX, 
which in the Ordo Generum, prefixed to that work, he diſ- 
tinguiſhes by the title of the twenty - fifth claſs, and divides into 
two orders. 1. PALM, the firſt order, comprehending ſuch 
plants as have a ſpadix and a ſpatha, and containing nine gene- 
1a. 2. PLANTS, the ſecond order, comprehending ſuch as have 
been imperfeftly deſcribed, and whole truttification is not ſuf. 
ficiently known to aſcertain the feveral claſſes to which th 
may belong. To this order thirteen genera are now reterred. 
| Explanation of Plate VI. 

ORDER I. Fitices. Genus 8, Polypodium. The ſtipes on 
the forepart channelled, 1 a, 2-A; on the hind part rounded, 
covered with chaffy ſcales; the front is oblong, acute, bipin- 
nate, branches alternate, 1 6, ſpreading lanceolate, pinnate; 
the pinnæ for the moſt part alternate, ſeflile, grown together at 
the baſe ; the fruftification in rows, $85 one row on each ſide 
of the mid-rib; the clypei (or ſhields) membranaceous, 4, or- 
biculate, peltate, 5, pedunculatd, is at the time of . 
flat, covering the truttifications, 4; alter the flowering reflexed, 
6, lacerated, deciduous ; the capſular globules roundiſh, 6 a, 
numerous faſciculated, on ſmall footſtalks, 7; the upper ſide 
of the clypeus (or ſhield) magnified, 4; the under fide 5; the 
pans after the flowering reflexed, with mature globules, 6 ; the 
whole cluſter of globules Gilengages from the pinna and the cly- 
peus, 8; the ſame diſengaged from the pinna, and ſtill adhering 


to the clypeus, 9; a few 1 with their foot-ſtalks, 7; a 
0 


. globule in the ſtate of flowering, rough on the upper — 
half. way down, with ſmall tubercles, and four ſhallow wrinkles, 
10; the ſame nearly ripe, 11; the ſame ripe, the roughneſs 
and wrinkles being then vaniſhed, 12; the fame burſt in two, 
throw ing out the ſeeds, 13; the ſame empty, 14; the ſeeds, 
15; the conceptacle of the ſeeds, 16. - Note, the frons is a 
ſpecies of trunk, whole branches and leaves are blended toge- 


No. gg. 


divided, and the aſcent of the propelled fluid 


ther, and generally united with the fructification, which is onl 
applicable to ferns and palms; and the ſtipes is the baſe of this 
trunk in palms, ferns, and muſhrooms. 

OrDex II. Musct. Genus 8, Bryum (matted). Calyx, 
the calyptra, 1, 2, g, 44; anthera, ſubrotund or oblong, 5 @; 
the mouth with a little ciliated ring, covered with a conic oper- 
culum; 6a; receptacle, no apophyſis ; perichetium none, but 
a tubercle for the baſe of the peduncle root fibrous, 2 43 
trunk erect, ſomewhat branched, 2 6; leaves, a c; capſule, at 
firſt ere, 2 green, aſterwards pendulous, 7, and rediſh; the 
operculum magnified, 8 @ ; fig. 2, the moſs in its early ſtate 
with its calyptra, a; fig. gaz the calyptra taken off; fig. 4, as 
the moſs increaſes, the calyptra, a, withers; fig. G, as the calyptra 
incteaſes it becomes pendulous ; fig. 8, the operculum à taken 
off to diſcharge the ſeeds &; fig. 16, a longitudinal ſeftion, 
to ſhew how the petals or ſetz are placed within, and how the 
anthera is fixed to the operculuma; fig. 11, 5, when the 
operculum (a) is taken off, * outer row of petals or ſetæ ſpring 
back, but the inner remain erec&; each row contains ſixteen 
petals; but in leſs than ſix or ten ſeconds, fold themſelves up, 


| as in fig. 8 and 14; fig. 9, a longitudinal ſeftion of the ſame x 


fig. 11, the operculum on the inner fide with the anthera @ ; fig. 
12, the anthera taken out of the operculum, ac ; fig. 13, a ho- 
rizontal ſection of the operculum with the anthera, much mag- 
nified a c; fig. 14, the ſituation of the petals or ſetæ greatly 
magnified p; fig. 15, two leaves, the outſide e, the in ſide 7. 
RDER III. AL. Genus 11, Fucus (ſcarlet fruit). 

Root fibrous, 14; leaves linear; cartilaginous, ſmooth, with- 
out joints, very branched, the branches alternate, the little 
branches many on each fide alternately, 1, 2; in fig. 2 the 
branches are magnified, the fruit, the veſicles lateral, ſcattered 
without order, ſeſſile, globous, black, the ſize of poppy ſeeds; 
fig. g is a vaſcle magnified. | 

Oak IV. Funct. Genus 1, Agaricus (muſhroom). The 
fungus horizontal, with thin plates underneath, 2 ; the ſtem 
erett, cylindraceous, ſtriated, white, ſolid, bulbous at the baſe, 
1c, 2c; the volva or calyx growing in the middle 1 a, 2 a; the 
cap convex, white, ſome what lacerated and ſquamated, 10; the 
lamellas or thin plates, 2, g, 4, a little convex, entire, a ſingle 
lamella, 4 @, at firſt rediſh 5 a, afterwards a brown black, 
2, 3,4; a ſection, fig. 3, a mals of old horſe dung, collected 
by the gargeners; wherein are lodged white ſhreds or filaments, 
6 a, which contain the ſeeds or cauſes of muſhrooms ; a ſingle 
ſhred or filament 7 ; the manner in which the fungi firſt ap- 
pear 6 6; a fungus on its under fide, before it expands itſelf, 
to ſhew how the pileus and the volva are connected, 8; a ver- 
tical ſection of the ſame, 5. 


SECTION v. 
PHILOSOPHICAL REMARKS. 


Vegetable MECHANISM conliſts of two contrary ſubſtances. 

The CoRPOREAL external one, including, nouriſhing, de- 
ſcending, adhering to the earth, carefully ſurrounding the pith, 
hardiſh, growing with a very tender point. 

The internal Piru, or MEDULLA, included; vivifyin 
deliqueſcent at the baſe, aſcending at the point, infinite in mul- 
tiplication, in diviſibility, and in termination, enlivened at its 
creation, ſecretly and 
where there is leaſt reſiſtance to ifs final exit; where the more 
teebly it is confined by the corporeal part, the ſooner it breaks 
its priſon, about to undergo its metamorphoſis; and, eſcaping, 
joins itſelf with the corporeal part, that, diſperſing itfelt into 
new lives, the circle of vegetation may be perennial. 

GERMINATION is produced trom the /ceds being dif. 


ſed and abſorbing water; whence the membranes are burſt by 


the bibulous ſwelling cotyledons; which give nouriſhment to the 
heart ; till the beak of the ſœtus puts out rootlets; by which 
the plume is elevated, growing into an annual kerb, terminating 
in a decompounged bud, See GERMINATION. 
VEGETATION is produced by the rootlets ſucking up the 
aqueous tincture of the ſoil; which by daily addition of heat, 
is gently driven through the veſſels of the external corporeal 
part ; whence the nutrition of the exterior and interior plant, 
the ſuperfluous moiſture exhaling, the bark depoſiting the 
rind on its interior ſurface, which annually changes itſelt into 
a woody ſubſtance, (in annual — imerſperſed with the 
Alburnum, which at length almoſt oſſifies as the lower branches 


decay.) This woody ſubſtance afterwards ſuſtains the aſcending 


tock, in the ſummits of which the living pith advances. 

We conceive the MEDULLA, or Pirn, to conſiſt of a bundle 
of equally diverging nervous fibres; in which medulla the 
protruſive vital power breaks the ultimate nerves; which there 
diverging, penetrate the bark, as yet — where theſe 
medullary nerves at the ſummit are in like manner multiplied in 
the bud. From the veſſel aſcending through this nerve bei 
ing impec 
beneath, the bark is extended intq a /caf. See VEGETATION. 

This LEAF, which is agitated by the paſſing wind, attrafts 
and prepares the fluids 22 of the a <> 

7 WI 


dually from its beginning extends itſelf 


which are previouſly prepared), inhales electric matter from the | 


light with its upper ſurface, perſpires a dew from under its ſur- 
tace, and periſhes never to be renewed. 

But the larva of the herb is Dis? LAYED, when the protru- 
ſion of the medulla, is greater than the retention of the including 
body ; when the ſubſtance of the bark is expanded in the calyx, 
that of the rind in the corol, that of the wood in the ſtamens, 
that of the medulla in the piſtil; the vegetation thus terminates 

in new life, the threads of lite being collected into the ultimate 
ſeeds of the medulla. | 

The PROLEPSIS exhibits the myſtery of the metamorphoſis 
of plants, in which the larva of the herb is changed into a 
diſplayed fruftification ; for it is the office of a plant to pro- 
duce either a leafy herb or a fruth fication. 

A genvine LEAr always nouriſhes in its boſom the principle 
of a multiplying branch, either ſuch actually or potentially; and 
ſince the leaf is produced for this cauſe, and no other, a leaf 

cannot exiſt, unleſs this principle has previoully perforated the 
bark from which it aroſe, altho' the effett appears before its cauſe, 

A genuine Bup is the compendium of a future branch, into 
which it is at length unfolded. A bud always conſiſts of /cales, 
which are ſo many rudiments of leaves, and are preſſed together 
till the future branchlet becomes elongated. And fence the leaf 
cannot exiſt without the bud, it follows that buds lie concealed 
in-the boſom of every bud-ſcale, ang this is evident to the eye, 
whence every bud can be nothing more than a body compoſed 
of leaves and budlets. It follows, therefore, that every -bud 
conſiſts of leaves with their budlets, and theſe budlets in like 
manner of leſs ſcales or budlets, and ſo forward even unto the 
fifth generation, (as in the Volvox) nor further, as appears from 
the metamorpholis. Therefore a leafy branch of the re 
year is pregnant with all the branchlets to be produced through 
fue years, new ones always ſucceeding at the extreme ſummits, 
in the place, at the baſe, of thoſe fallen off, that the five ſeries 
_ be perpetual. This happens in trees, where the medulla 
is delayed by the harder woody ſubſtance ; but in annual plants, 
where the reſiſtance of the leſs compatt body againſt the medulla 
is leſs, it can ſooner pals into flower without the delay in the 
bud; for whatever increaſes the protruſion of the medulla, and 
weakensthe power of the including body, promotes the floreſcence. 


When a tree produces a FLOWER, nature anticipates the 


progenies of five years, then all coming forth together; in form- 
ing from the bud-leaves, the brattes of the next year, the calyx 
of the following one, the coro! of that ſucceeding it, tlie a mens 
of the fourth, and pi of the fifth; which is filled with the 

nulated medulla of the /ced, the termination of vegetable life. 

FLORESCENCE exlubits e/pou/als of plants in the flower, 
and their nuptals in the anthelis. 

The Fiowxx, the unclad larva of the herb, comes forth 
from the diſplayed, internal plant, naked and perfect, like the 
above mentioned flying :n/et : wing-ſheathed in reſpett to the 
calyx, winged in reſpett to the coro}, conſiſting alone of the 
organs of reproduction; in the males the ſtamens have their 
anthers replete with the prolific powder containing the vivifying 
Jovilla in the females the piſtiſe have their 0vartum terminat- 
ed with a tubular and m gm. : 

The ANTHEsts takes place, when the burſt anthers ſcatter 
their bags of duſt upon the lig ma, when this duſt gives out the 
. male fornlla, to be ablorbed by the prolific y of the 
igma ; fo that the male corporeal part and the female medul- 
lary one, produce the ſeed, or egg, which is nouriſhed in the 
ovary to its due maturity. 

The PRINCIPLE of fructification, the foundation of botany, 
ſhould be traced higher. 8 | 

PronttMs we may ſuppoſe Gop at the beginning to have 
proceeded from ſimple to compound, from few to many! and 
therefore at the beginning of vegetation to have created juſt ſo 
many different plants, as there are natural orders. That HE 
then ſo intermixed the plants of theſe orders by their marriages 
with each other; that as many plants were produced as there are 
nov diſtintt genera. That nature then intermixed theſe generic 
plants by reciprocal marriages (which did not change the ſtruc- 

ture of the flower), and multiplied them into all poſſible exiſting 
ſpecies; excluding however from the number of ſpeeies, the 
" mule-plants produced from theſe marriages, as being barren. 

Each GEN Us therefore is natural, nature aſſenting to it, if 

not making it. 

The CHARACTER therefore never conſtitutes the genius, but is 
itſell diligently to be conftrutted according to the genus of nature. 

Kindred PLANTS of the ſame mother are to be known in re- 
'ſpett to the genus by the flower, or diſplayed plant, when the 
_ *xeciprocal unadulterated marriage leaves the feuBification entire; 
but in the ſpecies are to be diſtinguiſhed from their ſiſter-compa- 
nions, produced by a different father, according to the herb. 

Thus the D1acNos1s of a plant conſiſts in the affinity of the 

ents, and in the difference of the /pecres. Bel 

The Name of a plant, therefore, that it may feſer to each di- 


agnoſis, 1s double ; the generic family name, and the ſpecrfic 
trivial name, under which-lafter are the vague /ynonimies of 
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The Bor xtsT, in following the Cloffjrcetions, is led tothe 
named genus by the characters of the diipiayed plant or flower; 
to the appellation of the ſpecres-by the d:F2rences of the larva 
or herb; and thence to it /ywonimres ; trom theſe to authors 
and thence to every thing, which is come to us from our an. 
ceſtors on the ſubjett. Thus the plant itlelf tells its name; and 
its hiſtory amid ſuch a multitude ot Ipecies, and of individuals: 
this is the great purpoſe of botany, the invention of the pre. 
ſent age, to the completion of which ail true butanifls will 
contribute their labour. | 
TRE BOTANISTS will labour to increaſe this love!y Sci. 
ence: will conſtrutt fundamental DRSCRITTIONs in charac. 
teriſtic words, particularly of obſcure, rare, and new plants, ac. 
cording to the rule of delineation of a plant: will add Figuges, 
if they are able, which repreſent the perfect plant, ſuch as are 
* by Vaillant, Dillenins, Ehret. Facquin, Trew, Schmiedel, 

c. will diſcover the moſt compendious and moſt proper ſpecific 
DIFFERENCES: will enquire the SYNUNYM1tES of authors 
particularly the beſt ; as Haller will always prefix the natural 
GENus to the ſpecies ; and when new, will — by its na- 
tural charatler from the ſituation, figure, number, proportion, 
of all the parts of fruftification : will refer the vague and new 
SPECIES to certain genera; as Tourn»ſord, Plumter, Browy, 
Jacquin - will point out the, natural order, where it appears; 
will mark the native STATIONS of each plant, and will therefore 
produce more f/oras, where there is opportunity, particularly 
ſouthern or exotic ones: will obſerve their PROPERTIES, as their 
Duration, Semination, Gemmation, I'eruation, Aeſlivation, Nup. 
| trals, Frondeſcence, Calendar, Horologe, Sleep, Qualities : will 
add their UsEs : whatever uſes of nature (ot the Pan and Pan- 
dora) the Pl yician, the Oeconomi/t, Cc. have diſcovered, and 
| of theſe whatever contributes molt to the glory' of the Author 
of all, and to the advantage of human lite z that at length out 
poſterity may enjoy the meridian light of the ſcience. . | ** 

FarsE BOTANISTS proclaim the laws of the art before they 
| have learned them: extol abfurd authors, and are jealous of the 
excellent ones: ſteal from others, producing nothing of their 
own: boaſt much of a little knowledge: pretend they have difs 
covered a natural method: affert the genera to be arbitrary, 


ANATOMY OF PLANES... 


| The obvious parts of a plant are five, viz. 1. Root, 2. Stem, 3. 
| Branches, 4. Leaves, 5. Flowers. By the microſcope we diſco- 
ver the conſlituent parts to be, 1. A thin membrane, or- outer 
ſkin.— 2. An inner rind thicker than the former.—g- A'blea of 
ſpongy texture,—4g. A vaſcular ſeries.—5. A fleſhy ſubſtance.— 
6. Pyramidal vellels.—7, A pith. The root has a deſcending 
fibre and aſcending ftalk, which reduces the vegetable to one 
body compoſed of the above-extremities.—1'rees, ſhrubs, and 
herbs, are organized in the ſame manner; the thickneſs and co- 
| lour of the component parts are the diflerences—1. Ihe outer 
bark conſiſts of two membranes, with a ſcries of veſlels between 
them. The fine meſhes ſerve the purpoſes of inhalent or exhalent 
pores.—2, The inner bark conſiſts ot two membranes, incloſing a 
ſeries of veſſels that communicate with the blea.—9, Ihe blea lick 


vaſcular ſeries are greeniſh vellels lodged between two mem- 
branes, and are the venal veſſels-for the juices to riſe and fall as 
circulation requires—g. The fleſh is the life of the vegetable, 
| and is made up of ſtrong fibres, throngh it there are{arterial vel 
ſels, and are filled with elaſtic air, which arterial [yſtem ſup- 
plies the place of a heart, as the alternate changes of heat and 
cold verify,6, Pyramidal veſlels ſpread through the whole 
| ſubſtance of the fleſh, and as they advance upwards, their ram» 
 fications inoſculate, fo as to prevent any poſſible obRruttion of 
the ſap.—7. The pith occupies the centre, and has a number of 
| velicles of uniform ſtructure. The veſſels of the fleth commu:- 
nicate with it, and it forms the reecptacle for the fat of the 
plant. The fibres of the root are capillary tubes, which abſorb 
the nutritive juices from the earth, and are analogous to lafteals 
in animals. bit 

The Syſtem of Botany. in the fi Edition of this work, was 
found madequate, and tooiconciſe to convey a competent knowledg? 
of the Science ts ſupply the deficiency of the former, we haut 
therefore, in the preſent edition, given eig ht additional pages, and, 
to render it yet more perſed, we have rejected the natural method 
| of Claſhfecatton, which occupied, in the former edition, eight pages, 
and have introduced the Linnæan method of Claſſification, which 
1s now unverſally _— throughout all Europe by the mg 
eminent Botanifts. We have alſo introduced a copious expla- 
nation of the varions Botanical terms ; for without a perfet: 
knowledge of theſe, tt ig impoſſible that the Syſtem can be clearis 
underſtood :' we have _— introduced a Key to the Sexua: 


1 Syſtem,” and an accurate Syſtematic arrangement, and ulluſtra- 


tion of the ſeveral Claſſes, Orders, and Genera, with their rela- 
tive connexions, and ſubjoined ſeveral Philoſophical Remarks, 
with a variety of other additions equal'y important, ſo as to 
exhibit a' comprehenſive diſplay of the Theory of Botany, and 
convey, in this ſmall ſpace, a conciſe though 

* exhauſtl:ſ3 and entertaining Science. 


BOTTLE, 


like cells or beds, and are reſervoirs tor the liquid juices.—4. The 


perfect Syſtem of 
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. BOTTLE, a {mall veſſel proper to contain liquors, made 
of leather, glaſs, or ſtone. The ancient Jewiſh bottles were 
cags made ot goats or other wild beaſts ſkins, with the hair on the 
inude, well ſewed and piiched together; an aperture in one of 
the animals paws ſerving tor the mouth of the veſſel. 

Dr. Percival cautions againſt the practice of cleaning of wine- 
bottles with Jeaden ſhut. It frequently happens (he thinks) 
through inattention, that ſome of the little pellets are left behind; 
and when wine or beer is again poured into the bottles, this mi- 
necal poilon will {lowly ditfolve, and impregnate thoſe vinous 
liquors with Its deleterious qualities. The ſweetneſs which is 
ſometimes perceived in red port wine may ariſe from this cauſe, 
when ſuch an adulteration is neither deſigned nor ſuſpetted.— 
Potaſh is recommended tgr cleanſing bottles: a ſmall quantity 
in the water will clean two grols. 

BOTT LING, the operation ot putting up liquors in bottles, 
corked, to keep, ripen, and improve. : 

The wiiters on huſbandry give divers rules concerning the 
bottling ot beer, cyder, and the like. The virtues ol Spa, 
Pyrmout, Scarborough, and other waters, depend on their be- 
ing well bottled and corked, otherwiſe they loſe both their taſte 
and ſinell. To preſerve them it is neceſlary the bottles be filled 
up to the mouth, that all the air may be excluded, which is the 
great enemy ot bottled liquors. The cork is alſo farther ſe- 
cared by a cement, Some improve their bottled beer, by put- 
ting cryRals of tartar and wine or malt ſpirits; and others, by 

ing {ugar boiled up with the elleuce of ſome herbs and 
cloves into each bottle. 

Cyder requires ſpecial precautions in the bottling ; being more 
apt to fly and burſt the bottle than any other liquors. The beſt 
way to lecure them, is to have the liquor thoroughly fine before 
it be bottled, For want of this, ſome leave the bottles open a 
while, or open them after two or three days bottling, to give 
them vent. It one bottle break, through fermentation, it is 
bell to give them all vent, and cork them up again. Weak cyder 
is apter to break the bottles than rich. Some {oak the corks in 
ſcalding water to render them more pliant and ſerviceable. 

BOTTOM, uſed to denote a whole ſhip, or rather veſſel; 
In this ſenſe we fay, Engliſh bottoms; foreign bottoms By 
the att ot: navigation, certain commodities imported in foreign 
Lottoms, pay a duty called petty cuſtoms ; from which they are. 
exempt it imported in Engliſh bottoms. 

BOTTS, : Vermeology, a ſpecies of worms which can be 
produced and nouriſhed only in the inteſtines of a horſe. It is 
there alone they can enjoy the proper temperature of heat, and 
receive the nouriſhment necellary for them. | Beſides the long 
worms which have been obſerved in the bodies of horſes, there are 
allo ſhort ones. By theſe are to be underſtood what we call botts. 

All authors, both ancient and modern, who have treated of 
the diſeaſes of horſes, have taken notice of theſe worms; but 

I. Valliſnieri is the firlt who has traced them to the laſt ſlage 
of their transformation, and has ſeen them change into a hairy 
kind of fly, like the drone. The flies from which theſe botts are 
produced inhabit the country, and do uot come near houſes, at 
leaſt not near thoſe of great towns; and therefore horſes are 
never liable to have theſe worms (2. e. botts) in their bodies, if 
they have been kept in the houſe, eſpecially in a town, during 
the ſummer and autumn. It is in the former of theſe ſeaſons, 
and perhaps too in the beginning of the latter, that the females 
ol theſe flies apply themſelves to the anus of horſes, and endea- 
vour to gain admittance, in order there to depoſit their eggs, or 
perhaps their worms. | 
Tue preciſe inſtant of their entrance will ſcarce admit of an 
eye-witneſs, but by the mereſt chance; yet M. Valliſnieri ſays, 
that Dr, — had attained this very uncommon ſight. The 
Doctor (he tells us} was one day looking at his mares in the field; 
and from being very quiet, he obſerved that on a ſudden they 
became very rellleſs, and ran about in great agitation, prancing, 
plunging, and kicking, with violent motions of their tails. He 
concluded, that theſe extraordinary effects were produced by 
lome fly buzzing about them, and endeavouring to ſettle upon 
the anus of one of them; but the ily not being able to ſuc- 
ceed, he obſerved it to go off, with leſs noiſe than betore, to- 
wards a mare that was feeding at a diſtance from the reſt ; and 
now the fly, taking a more effectual method to obtain its deſign, 

alled —_ the tail of the mare, and ſo made its way to the anus. 

ere at firſt it occaſioned only an itching, by which the inteſtine 
was protruded with an increaſing aperture of the anus; the fly 
taking the advantage of this, penetrated further, and ſecured it- 
{ell in the fold of the inteſtine :—this effefted, it was in a ſitua- 
uon proper for laying its eggs. Soon after this, the mare became 
very violent, running. about, prancing, and kicking, and throw- 
ing herſelf on the ground; in ſhort, was not quiet, nor return- 
ed to feeding, tall after a quarter of an hour. 
_ The fly then, we ſee, can find means of fiting its . 
or perhaps its worms (2, e. botts), in the ſundament of the horſe; 
which once effected, it has done all that is neceſſary for them. 
It theſe bott · worms are not hatched when firſt depoſited in the 
horſe, but are then only eggs, it will not be long before, it hap- 
pens, rom the nutritive beat they there receive. Theſe bott 


ä 


worms ſoon make their way into the inteſtines of the horſe; they 
occupy ſuch paris of this region as are to them moſt convenient; 
and ſometimes (as we ſhall — preſently) they penetrate even to 
the ſtomach. All the hazard they ſeem to be expoſed to, is that 


of being carried away from the places they have fixed on by.the * 


excrement, which may ſeem likely to drive all before it. But 
nature has provided for all things; and when we ſhall have fur- 
ther deſcribed theſe bott-worms, it will ſcem that they are able 
to maintain their ſituation; and to remain in the body of the 
horſe, as long as they pleaſe. 

There is a time when theſe bott-worms are of themſelves 


deſirous to leave this theit habitation, it being no longer conve- 


nient for them after the purpoſes of their growth are anſwered. 
Their transformation to a fly mult be performed out of the horſe's 
body: and, accordingly, when the time of their transformation 
draws near, they approach towards theanus of the horſe; and then 
leave him of their own accord; or with the excrement, with 
which they then ſuffer themſelves to be carried along. 

According to M. de Reaumur's obſervations, the bott-worms 
have two unequal claws, by which they are enabled to remain 
in the inteſtines of the horſe in oppoſition to 411 efforts ofthe excre- 
ment to force them out.—Thelſle claws are a fort of anchor, 
differently diſpoſed from thoſe of common anchors, but contrived 
to produce the fame effect. Beſides theſe two claws nature has 
given them a very great number of triangular ſpines or briſtles, 
very ſufficient to arm them againſt the coats of the inteſtines, 
and to reliſt the force employed to drive them towards the anus; 
— the head be directed towards the flomach of the 

orſe. 

It will be aſked, no doubt, if theſe bott-worms are not dange- 
rous to horſes ?—The mares which afforded M. de Rgaumur, tot 
ſeveral years, thoſe on which he made his obſervations, did not 
appear to be leſs in health than thoſe li: cr had none; but it may 
ſometimes happen, that they are in ſo great a quantity in the 
body of the horſe as to prove fatal to him. NI. Valliſnieri ſup- 
poles theſe bott - worms to have been the cauſe of an epidemical 
diſeaſe that deſtroyed a great many horſes about Verona and 
Mantua in the year 171g.—The obſervations communicated to 
him by Dr. Gaſpari ſuftciently confirm his ſuppoſition. This 
gentleman, upon diſſecting ſome horſes that died of the diſtem- 
per, found in their ſtomachs a ſurpriſing quantity of ſhort worms; 
of which to give us ſome idea, he compares them to the kernels 
of a pomegranate opened : cach of theſe, by gnawing on the coat 
of the ſtomach, had made for itſelf a kind of cellule therein, each 
of which would ealily contain a grain of Indian wheat. It is 
eaſy to imagine by this means tlie ſtomach mult be reduced to a 
wretched condition; the outer membranes were inflamed, and 
the inner ones ulcerated und corrupted, a very ſmall quantity of 
theſe worms were found in the ſmall inteſtines, and only a few 
in the larger, to which laſt they were found aſtixed. but had not 
corroded them. It is only perhaps when theſe bott - worms are 
in great numbers, and thereby incommode each other in the 
inteſtines of the horſe, that they make their way towards the 
ſtomach; and indeed a very few flies muſt be enough to over- 
ſock the inſide of a horſe, provided they ſhould depoſit all their 
eggs, and ſuch ſhould all be animated, M. Vallitnieti having 
counted 700 and odd in the body of one ſingle fly. 

When one of theſe botts has left the anus of the horſe, it falls 
on the ground ; and immediately ſeeks out for ſome place of 
ſafety, where it may retire, to prepare for the laſt ſtage of its 
transformation, by which it is to become a fly. And now by 
degrees the ſkin 1 and thickens ; and at length forms a 
lolid ſhell or cod, the form of which ſcarce differs from that of 
the worm. It is firſt of a pale red colour, which changes into 
cheſtnut ; and, at length, by the addition of gradual and ſucceſ- 
five ſhades of brown, the ſhell is rendered black. The worm, 
or bott, before it paſſes into a nymph, is of the form of an ob- 
long ball; it remains in this form much longer than worms of 
the fleſh-fly kind. M. de Reaumur met with worms that re- 
tained this figure five or ſix days; as yet, one can perceive no 
traces of the legs, wings, and head of the nymph. Hence he 
firſt learned, that thoſe bott-worms do not become nythphs im- 
mediately upon their firſt change ; but that, in order to become 
flies, they muſt undergo one change more than caterpillars ordi- 
narily do to become butterflies.—For the cure of horſes troubled 
with botts, ſee the Syſtem of FARRIEAV, Sect. XXII. 

BOUGIE. In the French language it ſignifies a wax can- 
dle, and is applied to a machine which (as the wax candle former - 
ly was) is introduced into the urethra for removing obſtructions 

rincipally ariſing from Gonorrhzas.—There was no occafion 
bo. bougies till towards the middle of the ſixteenth century, 
when the gonorrhea virulenta appeared as a ſymptom of the 
lues venerea. Monſ. Daran, a French ſurgeon, lately boaſted 
of his introducing them as an improvement in his art, and ac - 
quired confiderable profit by making and ſelling them. Sculte- 
tus, about the middle of the 17th century, uſed bougies in diſ- 
eaſes of the urethra, and Monſ. Daran probably took the bint 
from him. Different compoſitions have been uſed, and gene- 
rally mercury was a part of them. Riverius made a » a9 
follows; R. ol, oliv. Ib. iv. c cin. Wii. minii ceruſſ. 
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zü 1b. iſs tereb. venet. & rez. alb. az oz, iii m. Whether 
the bougies are made up of this or any other compoſition, 
they muſt be of different ſizes, from the bigneſs of a Knit- 
ting needle ta that of a gooſe quill, They are made of linen 
rags, ſpread with a proper matter, and then rolled up as follows. 
Having ſpread any quantity ot che linen rag with the compoſition 
that is choſen for the purpoſe, cut it into ſlips from fix to ten 
inches long, and from halt an inch to an inch broad: then dex- 
terouſly roll them on a -_ tile, into the form of a wax candle; 
and as the end of the bougie that is to be entered firſt into the 
urethra {hould be ſomewhat ſmaller than the reſt, it would be as 
well to cut the flips a little tapering. It ſhould alſo be obſerved 
that when the bougies are rolled up, that ſide muſt be outward 
on which the plaſter is ſpread. 

Monſ. Daran, and ſome others, attributed the action of their 
bougies to the gompolition they made ule of in forming them. 
Mr. Sharp apprehended, that as much of their efficacy was 
owing to the compreſſion they made on the affected part, as to 
any other principle; and Nr. Aiken, very juſtly ſays, As it is 

evident that bougies of very different compolitions ſucceed equal- 

ly well in curing the ſame diſorders in the urethra, it is plain 
that they do not act by means of any peculiar qualities in their 
compoſition, but by means of ſome property common to them all. 
This mult be their mechanical form and texture, therefore their 
mode of action muſt be ſimple compreſſion. The efficacy of 
mere compreſſion in many caſes of conſtriction is well known, 
from the uſe of ſponge tents for widening parts that are ſtraitened 
by cicatrices; and admitting obſtructions in the urethra to be 
trom a conſtrict ion formed by cicatrized ulcers, or a 3 
of the ſpungy ſubſtance of the urethra into the canal, _ 
eaſily conceive, that a gentle continued elaſtic compreſſion wall 
in time overcome the diſcaſe. We may allo readily account for 
the inferior efficacy of metallic and whale-bone bougies from their 
not having the property of ſwelling with moiſture, and theretore 
not making ſo equal a compreſlion. As to bougies procuring a 
diſcharge of matter, there is no doubt but the mechanical ſtimu- 
lous of a foreign body in ſuch a tender part, though free from 
diſeaſe, muſt produce it in ſome degree; and that this will be 
varied according to the chymically irritating quality of the com- 
poſition, and the irritable ſtate of the urethra; but it ſeems an 
ablurdity to apply à topic, made uniform throughout, to the 
whole length of a canal, with a view of producing extraordina- 
ry eſſetts upon a particular part of it, by means of ſome power- 
ful quality in the ingredients. As to that part of the bougie 
which was in contact with the diſeaſed part, being particularly 
covered with matter; this circumſtance is probably owing to 
the greater irritation of that part of the urethra where the diſor- 
der 15, than any other. 

The properties requiſite in the bougie are a ſufficient gn 
ol firmneſs, that it may be introduced with ſome force; a up. 

leneſs and tenacity, that it may conform to the motions of the 
— without breaking; a lenient, ſuppurative diſpoſition, to 
bring on a diſcharge without pou ; and, laſtly, a ſmoothneſs of 
ſurface, that it may not only be introduced with more eaſe, but 
that it may he eaſy in the paſlage. 

BOUNTY, in Commerce, denotes a premium paid by the 
government to the exporters of certain commodines on their 
taking oath, or, in ſome cales; giving bond, not toreland the ſame 
in England. There are divers bounties ſettled by act of parlia- 
ment, Kas a bounty of one penny per ell on the exportation of 
Britiſh ſail-cloth ; and the like on filk ribbands and ſtuffs, on 
Glk ftockings, on fiſh and fleſh, on gold and ſilver lace of Britiſh 
manufacture; and on ſeveral fpecies of corn, when not exceeding 
certain prices, at the port of exportation. | 

The happy influence which bounties have on trade and manu- 
factures is well known: nor can there be a more convincing 

root of the good intentions of the government under which we 
live, than the great care that is taken to give all poſſible encou- 
ragement to thoſe who ſhall eſtabliſh or improve any hazard 
branch of trade. | 

All undertakings, in reſpett either to mercantile enterprizes, 
or in the eſtabliſhment of manutattures, are weak and feeble in 
their beginnings ; and if unſucceſsful, either {ink entirely, or at 
leaſt are ſeldom revived in the ſame age. Accidents of this nature 
are not only deſtructive to private prion, but exceedingly de- 
trimental to the public intereſt. n this principle, more eſpe- 
cially ſince trade, for which Providence deſigned us, hath been 
attended to, ſuch attempts have been thought deſerving, and 
have been favoured with public ſupport. This, in former times, 
uſyally flowed from the. crown, in the torm of letters-patent, 
charters, or other grants ol. privileges, which, however requiſite 
they might be, were notwitliſlauding very trequently objetts of 
cenſure. If ſuch as obtajnedthem failed iu their endeavours, 
they were reputed projedorsz it, on the other hand, they ſuc. 
ceeded, they were conſidered as-monopokzers. Corporations, 
which imply: the uniting, certain individuals into a body, that 
they may thereby become more uſttu} to the communty, are 
created by the crown. Many oi thele were formed for promoting 
trades andaccording tothe old ſy ſtemoſour government, were ne · 
geſſary d uſeful. On the ſamę principle, privileges were granted 
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to private perſons on a ſuggeſtion, «that vat: was immediate! 

of uſe to them would terminate in public utility. Theſe alſo 
did good in bringing in many arts and tmanufebitaris ; though, 
in ſome caſes, tending to private mtereſt more than public emo. 
lument, they were liable to legal correction. In later times, 


and in concerns of moment, a much better method has been 


adopted, as often as it has been found pratticable, by rejetting 
private or particular intereſt, and propoſing the deſigned advan. 
tages to ſuch as ſhould perform the Ripulations on which they are 


granted. Theſe bounties, as they are paid by the public, ſo they 


are ſolely calculated for the benefit of the public. They are 
ſometimes given to Ro induſtry and application in raiſing 
a neceſſary commodity ; which was intended by the bounty on 
exporting corn. . The intention of this bounty was to encourage 
agriculture; and the conſequence hath been, that we now grow 
more than twice as much as we did at the eſtabliſhment of the 
bounty; we even conſume twice as much bread as we then grew; 


yet in A. D. 1697, we exported a fifteenth part of what we grew, 


of late years a twenty-ninth part only. The bounty on this 
twenty-ninth part amounted to ſomewhat more than £50,000, 
and the produce more than f 400, ooo. It is evident that all 
this is ſo much clear gain to the nation. But this is far from 
being all that we have annually gained. For if our cultivation 
is doubled, as indeed it is, that the rent of lands, the fubſiſtence 
of working hands, the profits of the tradeſmen ſupplying them 
with utenſils, clothes, the value of horſes employed, &c. mutt 
all be taken into the account. Beſides this we maſt add the 
freight (amounting to half the bounty), to make the idea of the 
advantages complete. | 

Sometimes bounties are given with a view to promote manu. 
facturers, as in the caſe of thoſe made of filk. Many laws are 
to be found in our ſtatute books in favour of the ſilk manufacture 
made with great wiſdom and propriety, for the encouragement 
and ſupport of many thouſands of induſtrious perſons employed 
therein. By ſtatute 8 Geo. I. cap. 15. 4 x. a — was given 
on the due exportation of ribbons and ſtuffs, of ſilk only, of three 
ſhillings upon a pound weight; ſilks, and ribbons of ſilk, mixed 
with gold and filver, four Killings a pound; on ſilk gloves, filk 
ſtockings, ſilk fringes, filk laces, and ſewing ſilk, one ſhilling 
and three pence a pound; on ſtuffs of ſilk and grogram yarn, 
eight pence a pound; on filks mixed with incle or cotton, 
one ſhilling; on ſtuffs of filk, mixed with worfted, fix pence a 
pound; for three years: and, from experience of their wility, 
theſe were continued by ſubſequent ſtatutes. 

Sometimes bounties are given to ſupport a new manufacture 
againſt foreigners already in poſſeſſion of it, as in making linen and 
ſail- cloth. The promoting of the manufatture of Britiſh ſail. 
cloth was undoubigdly a very important national object, as the 
conſumption was very large, and of confequence the purchaſe 
of it from foreigners an heavy expence on the public. Many 
methods were therefore deviſed, and countenanced by law, both 
here and in Ireland, for. introducing and encouraging our own 
in preference to that of ſtrangers, more eſpecially to the royal 
navy. By ſtat. 12. Anne, cap. 16.4 2. a — was given of 
one penny per ell on all that was exported for a term, and con- 
tinued by ſubſequent ſtatutes. By 4 Geo. II. cap. 27. { 4. an 
additional bounty of another penny 'an ell is granted. Theſe 
bounties were to be paid out of an additional duty on imported 
lail-cloth. By the ſame ſtatute every ſhip built in Britain, or in 
the plantations belonging to Britain, is, under the penalty of 
{ 50, to be furniſhed with a complete ſuit of fails of Britiſh 
manufacture. The amount vt theſe bounties mark the progreſs 
of the manufacture, which is alſo aſſiſted by the fund on which 
the payment is aſſigned, 

heſe aſhftances, however, are never beflowed but on ma- 
ture deliberation, in virtue of {trong proots,. and with a moral 
certainty of a national benefit. I he great intention of bounties 
is to place the Britiſh trader on ſuch grounds as to render his 
commerce beneficial to his country. In order to this, ſome profit 
muſt accrue to himſelſ, otberwiſe. he would not embark therein; 


but this, whatever it be, muſt prove inconſiderable in compari- 


ſon of what reſults to the public; For if, by the help of ſuch a 
bounty, one or many traders export to the av ot 1000, 10,000, 
or 100,000 pounds worth of - commodities or manufattures, 
whatever his or their profit or loſs (for the latter, through avidity 
and over loading the market, ſometimes happens) may be, the 
nation gains the Z 1000,  { 10,000, or 100,000: which was 
the objeti of the legiſlature in granting the bounty. Upon this 
conſideration, that the entire produce ol what is exported accrues 
to the nation, the legiſlature, when an alteration of circumſtances 
required it, have made no ſcruple of augmenting a bounty; 
as in the caſe of. refined ſugar exported, from three to nine ſtul - 
lings per hundred weight. In like manner, the original bounty 
of one pound per ton in favour of veſſels employed in the whale- 
fiſhing hath been doubled, and many new regulations made, in 
order to render this fiſhery more advantageous to the public. 
As a bounty is given on malt. when — to be exported, ſo 
an equiyalent ol go ſhillings per ton hath been granted of) all 
Britiſh made malt ſpirus when exported, which is a common 
benefit tg;land, manufacture, and commerce. . A 
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their own private advantage. 
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11 is indeed true, that on whatever account, or to whatever 
amount, this reward is given, the public ſeem to Pay, and private 
ſons ſeem to receive. But theſe private perſons receive it as 
Jv hire from the public, for performing a ſervice which other- 
wiſe they would not perform, the benefit of which accrues to the 
blic, and who can therefore very well afford to pay that reward 
in reality, which, as we bave flat 
looking a little cloſer, we cannot help obſerving, that the bounty 
is paid to individuals, who, as ſuch, make a part of the public. 
But the commodities or manufactures exported are ſold to fo- 
reigners; and the whole produce of them, be it what it will, 
comes into the parſe of the public. By attending to this ſelf-evi- 
dent doctrine, every reaſonable and public- ſpirited man will be 
calily reconciled to bounties; and the three following cönſidera- 
tions will be ſufficient to obviate the moſt common objettions that 
have been made to the practice of giving them. 1. That no 
bounty can be deſired but on the plea ot national utility, which 
always deſerves nqtice, and cannot be miſtaken. It muſt likewiſe 
be alleged and proved that this is the only means whereby the 
national benefit can be attained. 2. The ſums ilſued on this ac- 
count not only ſhew the clear expence of the bounty, but alſo in- 
dicate the profit gained by the public; for as the one cannot exiſt 
without the other, that amount muſt be the inconteſtable index of 
both. g. It muſt be remembered (and of this too ſome inſtances 
might be given) that if bounties ſhould be improperly beſtowed, 
they will of courſe prove ineffectual, and after a few fruitleſs trials 
will remain unclaimed, and conſequently produce no expence. 
There is indeed another objection which hath been made againſt 


the giving of bounties. This is grounded on the'frauds to which 


they are ſuppoſed to be liable; and particularly the relanding of 
the goods on which the bounty hath been paid, and thereby de- 
ceiving and cheating the public. But whoever peruſes the laws 
made on this head, and attentively- conſiders · the numerous pre- 
cautions taken to fix every circumſtance relative to the obtaining 
the bounty, the checks on the ſhipping of goods, the ſecurities 
taken for their due exportation, the certificates required to aſcer. 
tain their being actually delivered and ſold in a foreign market, 
mult be convinced, that to diſcharge all thoſe ſecurities, in caſe 


ol an intended. fraud, is a thing very difficult, if not impoſſible. 


To thele remarks we may add, that bounties are uſually granted 
only for a limited time, and then expire; are _—_ liable to be 
ſuſpended ; and of courſe can never be the cauſe of any great na · 


tional lols. There is no doubt that, excluſive of frauds, the im- 


moderate thirſt of gain may tempt intereſted men to aim at con- 
yerting what was calculated for public benefit to its detriment for 
Thus on a proſpett of ſhort crops 
in other countries, men may take meaſures within the letter, but 
directly againſt the ſpirit, of the law, to ſend ſo much of our corn 
abroad as to endanger a famine at home. For this the wiſdom of 
parliament provides, not barely by ſuſpending the bounty, -but by 

rohibuing exportation, and opening the ports for foreign ſupplies. 
bounty on the exportation. If this was the caſe, ſuſpenſions 
would be frequent, whereas there have been but five in a courſe 
of ſeventy years. If the bounty had any ſhare, the larger the expor- 
tation, the greater would Be the ſcarèity. In A. D. 1750, we ex- 
ported more than one-filth of our growth of wheat, which was 
notwithſtanding but at four ſhillings per buſhel; whereas a cen- 
tury belore, A. D. 1650, when we had neither, bounty nor expor- 
tation, wheat was at nine ſhillings and ſixpence per buſhel. The 
cauſes of ſcarcity are unkindly ſeaſons; which though human po- 
licy cannot prevent, yet their ſad effects have been evidently leſſ. 


ened by our increaſed growth, ſince the taking place of bounty 


and exportation. 3 

Queen Anne's BOUNTY, for augmenting the poor livings under 
zol. per annum, conſiſts of the produce of the firit-fruits and tenths, 
after the charges and penſions payable out of the ſame are defrayed. 
A corporation for management of the ſame was ſettled, &c. in 


1704. 
BOW. Arcus, a weapon of offence, made of wood, hort, or 
other elaſtic matter, which, after being ſtrongly bent by means of 
a ſtring faſtened to its two ends, in returning to 4ts natural ſtate, 
throws out an arrow with great force. It is alſo called the long- 
bow; by way of diſtinftion from the ctoſs- bow, or arbalet. 
The bow is the moſt ancient, and the moſt univerſal, of all wea- 
pons. It has been found to obtain among the moſt barbarous and 
remote le, and who had the leaſt communication witbthe reſt 
of mankind, The .long-bow was formerly in great vogue in 
England; moſt of our victories in France were acquired by it; 
and many laws were made to * and encourage its uſe. 
The parliament under Henry VIII. complain ot the diſuſe of 
„the long-bow, heretofore. the fafeguard and defence of this 
* kingdom, and the dread and terror of its enemies. 33 Hen. 
VIII. cap. 6. By this act, all men, -under ſixty years ot age, are 
commanded to exerciſe 88 long-bows, and to have a 
bow and arrows always ready. Children from ſeven yeats old to 
ſeventeen, are alſo enjoined to be bred up in ſhooting. Servants 
were not excuſed, but to be ſupplied with a Wan eir maſters, 
and the price to he deducted out of their wages. Aliens were ſor- 
2 1 the uſe of the long - bow, without a ſpecial licence from 
ng. 3 | 
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it, it, only ſeems to do. For, 


We cannot with any ſhadow of. juſtice aſcribe * to the 


The art of uſing bows is called ARCHERY, and thoſe praftifed 
therein, ARCHERS, or bowmen. For a very copious account of 
the riſe, progreſs, and preſent ſtate of the Art of Archery; ſee the 
Article ARCHERY... The ſtrength of a bow may be calculated 
on this principle, that its SPRING, i. e. the power whereby'it re- 
ſtores itlelf to its natural poſition, is always proportionate to the 
diſtance or ſpace it is. removed therefrom. The moſt barbarous 
nations often excel in the fabric of the particular things which 
they have the greateſt neceſſity for in the common offices of life. 
The Laplanders, who ſupport themſelves moſt entirely by hunt- 
ing, have an art of making bows, which we, in theſe improved 
parts of the world, have never arrived at. Their bow is made 
of two pieces of tough and ſtrong wood, ſhaved down to the ſame - 
lize, and flatted on each fide: the two flat ſides of the pieces are 
brought cloſely and evenly together, and then joined by means of 
a glue made of the ſkins of pearch, which they have in great 
plenty, and of which they make a glue ſuperior in ſtrength to any 
which we have. The two pieces, when once united in this man- 
ner, will never ſeparate, and the bow is of much more force to 
expel the arrow, than it could poſhbly have been under the ſame 
dimenſions, if made of only one piece. The Indians till retain 
the bow. In the-repolitory of the Royal Society, we ſee a Weſt- 
Indian bow two yards long. | 

» Croſs Bow, is alſo called ARBALET ; which word is derived 
from arbaliſla, i. e. arcubaliſta ; a bow with a fling. The arbalet 
conſiſts of a fteel-bow, ſet in a ſhaft of wood, furniſhed with a 
ſtring and a trigger; and is bent with a piece of iron fitted for 
that purpoſe.—lt ſerves to throw bullets, large arrows, darts, &c. 
The ancients had large machines uſed tor throwing many arrows 
at once called arbalets, or BALLISTE. 

BOX, in Botany ; there are three ſpecies; the box-tree with 
oval leaves, the narrow-leaved box, and the dwarf, or Dutch box. 
The ſeaſons for planting this are the autumn, and very early in 
the ſpring. And the belt ſpecies for this purpoſe, is the dwarf 
Dutch box. - 

Box is cultivated for the ornament of gardens, chiefly for hed 


and borders, the ſmallneſs of its leaf making it cut very cloſe 


and even, ſee the Treatiſe on GARDENING, Part I. Ar. g. Month 
of September. Its wood is yellow, hard, and cloſe, even, very heavy, 
and eaſily taking a poliſh: whence its uſe in making muſical in- 
ſtruments, combs, ſpoons, tooth-pick-caſes, and other da 
ware. It does not ſwim in water, nor is it liable to rot or to 
worm eaten. It yields a chymical oil and zag] by diſtillation, of 
ſome uſe in medicine, and its decoction is by ſome held equal in 
virtue to guaiacum. | | * 
BOXERS, a kind of athlete, who combat or contend for vic- 


| tory with their. fiſts. Boxers amount to the ſame with what, 


among the Romans, were called pugiles. The ſtrange disfigure. 
ments theſe boxers underwent were ſuch, that frequently they 
could not be known, and rendered them the objett of many rail- 
leries. In the Greek anthology, there are four epigrams of the 
poet Lucilius, and one of Lucian, wherein their disfigurements 


| ate pleaſantly expoſed. 


BOXING, the exerciſe of fighting with the fiſts, either naked 
or with a {tone or a leaden ball graſpad in them: in which ſenſe, * 
boxing coincides with the pugr{{atus of the Romans, and what on 
our amphitheatres is ſometimes called trial of manhood... When 
the champions had c pri, or balls, whether of lead or ſtone, it. 
was properly denominated g *La. The. ancient boxing 
differed trom the pugng ͤ HuS, in which the combatants hac 
leathern thongs on their hands, and balls to offend their antagg- 
niſls: though this diſtinftion is frequently overlooked, and fighting 
with the ce/{us ranked as a part; of the buſineſs of pugi/es, We 
may diſtinguith three ſpecies of Doing ; viz. where both the head 
and hands were naked; where the hans were armed and the head 
naked; and where the head was covered with a kind of a cap cal 
amphotides, and the hands allo. turniſhed with the cu. i 

2 modern times this att has been in a manner appropriated by 
the Engliſh,' About half a century ago it formed as, regular an 
exhibition as we now ſee at any of the places of public amuſe, 
ment, the theatres alone · excepted. It was encouraged by the 
firſt ranks of the nobility, patroniſed by the firſt ſubjett in the 
realm, and tolerated by the magiſtzatey. Before the eſlahliſnmen 
of Broughton's amphitheatre,” a booth was eretted at Tottenham 
Court, in which the proprietor, George Taylor, invited the pro- 
fellors of the art to diſplay their ſkill, and the public to-be pre ent 
at its exhibition. The bruiſers then had the reward due to their 
proweſs in a diviſion of the entrance-money, which ſometimes 
was 100, or 150. The general mode of ſharing was for two 
thirds to go to the winning champion, while the remaining third 


was the right of the loſer; though ſometimes by an expreſs agree. 


ment of the parties, the conqueror and the yanquiſhed ſhared alike. _ 
The nobility and gentry having complained of the inconveniences 
ſuſtained at Taylor's booth, prevailed on Mr, Broughton, who 
was then riſing into note as the frſt bruiſer in London, to build 
a place better adapted for ſuch exhibitions. This was accordingly 
done 1n 1742, 22 by ſubleription behind Oxtord-Road. 
The building was called Broughtons New Amphitheatre; and, 
beſides the flage for the combatants, had ſeats correſponding to the 


Aﬀtley's 


pit, and galleries, much in the ſame manner with thoſe. at 
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- ture und tities. Its figure is extraordina 


' ttig ſpe; Wher it looky at any man who 


Aﬀey's. After # coirfe of years, however, theſe exhibitions be. 
—— mens teſs patfoniſedt and frequented, owinjt probably to 
the ref nement of our manners. Lately, indeed, they. feemed to 


he revived, and for fome time confiderably engaged the attention 
of the public ; bat a fatal iſſur which attended one of them, brought 


the prattiee again into — 5 One of the combatants was 


Eine on the ſpot. H royal highnelſs the Prince of Wales was 
reſem, and declared that he would have ſome ſetttement made on 
the neareft relation of the deceaſed, but that om gecount of the 
dreadfulexaniple he had then witneſfed, he woutd nder more either 
or patroniſe another ſtage- fight. of 

BRACELET, an ornament whiraltly worn round the - wriſt. 
The word is French, bracelet. 
military arfiamments or rewards, frequently conferred among the 
ancients, by generals and princes, on thofe who behaved gallantly 

in fight. They became atterwards arbitrary decofations aſſumed 
at pleaſure; and are ſometimes fard to have been worn for health 
as well as ornatyent. Bracelets are much worn by the ſavages of 
Atriea, who are fo exceſſively fond of them, as tv give the richeſt 
comtmodities, and even their fathers, wives, and children, in ex- 
chatige fot thoſe made of no richer materials than ſhelts, glafs- 
beads, and the like. They form alſo, in modern civilized coun- 
tries, a very common part of the ornaments of the ladies. 

BRACHIMAUS, of BAkACHIAL1S, a name given to two mu- 
cles of the arm, the one external, the other internal muſcle of 
the art, how generally known under the names of brachtatts, or 
Sucht intern, and externus. For their origin, inſertion and 
ufes, fee the Sytem of ANATOMY; Table of Muſcles, Art. 20. 

BRACHMINS; or Bk AcHMans, @ branch of the ancient 
Gymnoſophiſts, or philoſophers of India, remarkable for the 
ſeverity of their lives and manners. See the articke GY MN OSO. 
trters. 

Some ſay they derive their name from the patriarch Abraham, 
Whom they calf in their langange Brachma, or Brand. Others 
deduce it from the name of their god Brackma ; which ſome again 
take to be the ſame with Abraham: whence Poſtel calls them 

' Abrachmanes, There appear ſtill ſome remaim of the ancient 
—_— in the caſt, under the denomination of Bramins. See 
AMINS. 

BRADYPUS, or SLoTh, 4 $ of quadrupeds, belonging to 
the order of Byuta in the fem of — There — 
only two ſpecies of bradypus, viz. | 

i. The tridactylus, or American fleth; has a ſhort tail, and 
only tree toes on each foot, For repreſentation, fee Plate II. 
Genus 7. It is the moſt ſluggiſh and moſt flow of all animals; 


' aid ſeems to move with the imoſt pain. Its food is fruit, or the 


leaves of trees, If it cannot find fruit on the ground, it looks 
ot fot u ties well loaded, and with great pains elimbs up: to fave 
the trouble of deſcending, it ings off the fruit; and, forming 
felt Ito a ball, drops from the branches, continues at the foot 


till # bas devoured all, ner ever ſtirs till compelled by hunger. 


It nevet drinks, and is tertified gt rain. ! 
The following wonderful account of this animal, from Kircher's 
Mufurgia, is quoted by Mr, Stillinglleet in his miſcellaneous 
tract. The deſeription (fays Kircher) } had from father 
Torus, Who refided in Ametica, who had animals of this kind in 
his poſſeſſion, and made many experimenta im relation to their nu- 
it is about the 
bigneſs of a cut; of very ugly countenurice, and has claws extended 
kke fingers, The hinder part of the head and neck are covered 
wit hair. It ſweeps the ground with its fat belly, never riſes 
uppn its feet, and moves fo lowly; that it would ſcarce go the 
length of u bow-fhvt it! 153 days; though conſtantly moving, and it 
is therfore culled the ſloth. It lives generally upon the tops of trees, 
und employs twWe 70 to crawl up, and as many to get down 
rain; Nature has doubtty guarded this animal againſt its ene- 
mies. Firſt, by gfving i ſuch ſtrength in its feet; that whatever 
it ſeizes, it Holds fo falt, thit it never can be freed from its claws, 
but mut there die of hunger: ſecondly, in givin it ſuch a'mov- 
ute be tempred to 
hurt it, that it is impoſſible not to be touched with compaſhon ; 
beſides, that at the ſame time it ſheds teuts, and upon the whole 
. one, that à creature ſo defenceleſs, and of fo unhappy a 
ay, t not to be tormented. To make an experiment of 
ris; the above-metttiched father procured one of theſe animals to 
Be Vought to out college at Carthugena, he put a long pole under 


its feet, Which it feizet! upon very fitmiy, and would nut let go 


in. The #nimal therefore thus vdlüntarih ſuſpended, was 
placed Vetweert two beums along ith the pole, and there it re- 
merted without ment, drink, or dep, 40 days; its eyes being 
always fi dec on — wn that looked at it, Who were ſo touched, that 
er could not forbear pitying it. At laſt being taken down, t 
let lvoſe x dog or it, which after & little while the ſſoth ſeized wit 
ig feet, and Held Him four days; till he died of hunger. This 
was taken from the mouth of the father, They add (continues 
Kitther) that this creature makes no noiſe but at night, but that 
vi _ . 1 For by 1 pe pwnd _ 5 about the 
length of z ar femi-panle; it t the fix vulgar in- 

Wk of ifittfic; Ut, be thi, fa, . a. fol; fa; mi, reg ut, af: 


eenditig and defceriding; and theſe perfectly in tune. Sothat the 


|; Spaviarie, when they firſt got poſſeſſon 


Bracelets were at firſt properly 


B RA 
of this coaſt, and bears 
| theſe notes, imagined that rome people brought up to our muß 
| were ſinging. This animal is catfed by the natives haut; certui 
becauſe, going through thefe muſicat intervals, it repeats, Ha, ha, 
ha, ha, ha, &c.” To this account Linmeus ſeems, in his Sy/emg 
Nature, to give credit, For he ſays, in his ſhort way of deſcrip. 
tion, among ather things, © It utters an aſcending hexachord: ng 
noſe is horrible; its tears are piteous. He quotes Muſgrave, 
Cluſius, Geſner, &c. | 

2. The didactylus has two toes on each foot, and no tail: The 
head is round; the ears are large; and it has two mammz on the 
| _— . body is covered with aſh-· coloured hair. It is a native 
0 F 

BRAIN, in a general ſenſe; is that large, ſoft; whitiſh maſs, in. 
cloſed in the crantum, or ſkull; wherem alt the o of ſenſe 
terminate, and the ſoul is ſuppoſed principdlly to reſide. The brain 
is encompaſſed with two meninges, or membranes, called dura and 
pia mater. Its figure is the ſame with that of the bones that con- 
| tain n, Viz, roundith; oblong; and flat on the fides: it is divided 
| into three principal parts; viz. the cerebrum, or brain firittly ſo 
called, the CEREBELLUM, and the MEDULLA OBLONGATA; to 
which ſome add a fourth, viz. the NEDUTLA /pinalis, which is a 
continuation of the latter. For a copious anatumcal deſcription 
of the brain, as referring to the human fyſtem, fee the Syſtem of 
ANATOMY, Part I. Sett, II. and Part VI. Sett. I. throughout. 
For repreſentation of the ſeveral parts, ſee Piate XI. Fig. 1 to f. 

For the great bulk of the brain, this reason may be aſſigned; 
viz. that on account of the exceeding ſubtilty and tineneſs of the 
animal ſpirits, and the ſlowneſs in which their ſecretion muſt be 
eflebted ; together with the great quantity of them required in di. 
charging the animal functions; there muſt of neceſſity be an in- 
finite number of glands to ſeparate and prepare them. From the 
fame principle, we fee why the brain is much bigger in men, than 
in other animals: and in other animals, why, c&terts partbus, it is 
generally biggeſt in thoſe which diſcover the greateft ſhare of 
lagacity, e. gr. in monkeys; becauſe a conſiderable ſtock of animal 
ſpirits is to be employed in the affairs of cogitation, memory, &c. 

ccordingly, anatomrſts obferve, that in fools the bram is imaller 
(ceteris paribus ) than in men of ſenſe: this fome may account 
for, by ſuppoſing it the cauſe. of the folly, a ſufficient ſtock of 
fpirits being wanting to reaſon — und others from the 
economy ot nature, which proporti the flock of ſpirits to 
the expence that would be required, 

From the texture, difpoſition, and tone of the fibres of the 
bruin, philoſophers ordmarily account for the phenomena of ſen« 
fation and imagination. Dr. Aſtruc goes farther, and from the 
 anzlogy between the fibres of the brain, and thoſe of muſical in- 
ſtruments, ſotves — —— of Judgment and reufoning, and 

the dofeths and perfethons of both. He lays it down as an axiom, 
| that every ſimple idea is produced by the oſcillation of one deter. 
minate fibre; and every compound idea from cotemporaty vibra- 
tions of ſeveral fibres; that the greater or leis degree of evi- 
dence follows the greater or leſs force where the fibre ofcillates. 

He takes occaſion to obſerve, that the fibres of the brain, from 
their natural, anatogy to thoſe of muſical inſlruments, may be 
perverted ſeveral ways; vin, by being rendered'tov dry or too 
moiſt; too {iff, or too lax, &. In a phrenſy, he thinks the fibres 
too dry, and too much diſtended by the litat of the blood, &c. 
In a mama, theſe fibres he thinks too rigid, as well as too dry and 
diſtended, In a lethargy, they are too much ſoftened by phlegm; 
in idiocy, or fooliſhneſs, they are ſometimes to6 ſolt, und ſometimes 
too hard. Laſtly, he thinks that in melancholy, by the repeated 
ſucceifive vibrations which the attentive meditation of a thing in- 
duces, two or more fibres, which of themſelves exhibit diſhmilar 
and wmequal ideas, are = other parts retnaitring ſound) ſenſibly 
brought to an iſbchroniſm, that the ſoul, judging well in other re- 
ſpocts, yet in this always makes a falſe judgment. 

Through the whole bird kind, the cortrcal part of the brain is 
extremely over-proportioned to the medullary ; ten times more in 
3 n than in men: aud, that it is afually alfo ſmootb, and 

ithout ſinuoſities. Dr. Willis, who diffettod a great variety of 
brains obſerved @ near reſemblance between the brains of men and 
quadrupeds, and between thoſe of birde and fiſhed: though 
M. Steno obſerves, that the brains of birds and fifties are not at 
alt like thoſe of men. | 

The brain is ſubject to divers diſorders; as wotinids; contuſtons, 
deprefhons; conſtipations; inffarmmrations; petritaRtions; Gifruptions, 
c. Phil. Tranf. No: zug. Med. EF; Edith, toms i. P. 843. 
Hiſt Acad; Stiene. an. 17014. 1710. 170. 

A watery brain appeery to be the cxufe of the & wy" and 
an extremely dry or rigid ons, of the phrenzy; und theſe have 
been found to be the flares of the brain; in difſeRions of perſons 
affetled with thofe diſeuſes. Paracelfus even atributes heprofict 
con ſummptions, and jamidives; to diſorders of the Broiti, II. 
Av. Sc. an. 170g; 1706, Cult. Lex. Med. 199. 

The brain does not appeat ab ſolutety neebſhry te ani life. 
We have ſeveral ihftarice# in authors; of children forth 
| Hive, and futvivingheit birth for ſome tinte, without any brain; 

und there are ſome anatomical inſtances of dnifats fufviving the 


| loſs bf cheir brain: Te whith may be added; any infidiices 
| ; | 
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b Mr. Boyle, not only of animals living a long time after the ſe- 


4 ation of the head from the body, but even of the copulation and 
impregnation of ſome inſets under thoſe circumſtances: hence 
a 
de Reine of ſenſatton, motion, ſecretion of animal ſpirits, &c. 

The accurate Mr. Lewenhoeck examined, on ſeveral otcaſjons, 
the brains of different creatures by his microſcope; as that of 
the Indian hen, the theep, the ox, the ſparrow, &c. He could 
there always diſtinguiſh muhtitudes of veſſels ſo extremely ſmall, 
that if a globule of blood (a million whereot exceed not a grain 
of ſand in bigneſs) were divided into five hundred parts, thoſe 

rts would be too large ta pals into ſuch veſſels. He obſerved 
alſo, that theſe veſſels in the brain of a ſparrow, were as large as 
in that of an ox; and argues from hence, that there is really no 
other difference between the brain of a- large animal and that of a 
ſmall one, but only that the one contains a much er number 
of theſe veſſels than the others, and that the globules of the fluid 

ſing through them, are in all animals of the ſame ſre. 

In examining the brain of feveral forts of fowls, particularly 
the turkey, which is commonly called the cortical part of the 
brain, conſiſts of a very clear and tranſparent oily matter, which 
would be much better denoted by the term vitreous than cortical, 
but a great number of ſmall blood - veſſels ate foand ſpread'through 
every part of this; and where a ſmall parcel of it is cut for a 
microlcopic examination, there flows a ſtnall globule of a pellucid 
fluid from it. And Mr; Lewenhoeck thinks, that notwithſtanding 
the minuteneſs of theſe veſlels, there is a circulation carried on 
through them, and that of a red fluid; for wherever they lie three 
or four together, without any intervening matter, the congeries 
of them always appear red. 7 | 

The medullary part of the brain of the ſame animal ap 
like a fiſher's net, between all the meſhes of which there is placed 
a very pliable ball - like ſubſtance, which changes its figure into a 
round or oval, according as the meſhes happen to be pulled or 
relaxed : theſe balls ſeemed to conſiſt of a clear and watery fluid, 
contained in a caſe or capſule of a membraneous matter. Phil, 
Tranſ. No. 168, page 884. See further concerning the brain in 
anatomical and medicinal writers, particularly Steno, Ridley, 
Willis, and Vieuſſens, who have treatiſes on the ſubjett. Phil. 
Tranſ. No. 215+ p. 1034+ 

BRAMINS, the name of the prieſts among the idolatrous In- 
dians; the ſucceſſors of the ancient Brachmans. See BRACHNAN 8. 

Their name is formed from Brama, their particular deity, They 
are found in Siam, Malabar, China, Coromandel, and moſt other 
eallern nations any wile civilized; but their chief ſcat is in In- 
doſtan, or the Mogul's country. They have u latiguage peculiar 
to themſelves, which they call Shan/earit; in which they have 
ſeveral ancient books, written, as is alleged, by their great pro- 
phet Brahmy ; as the aſtram, which is their bible; and porane, 
a hiſtory which they eſteem ſacred, and pretend to have been dic- 
tated by Got himſelf, 

There are ſeveral orders of Bramins. Thoſe who mix in ſo. 
eiety are * the moſt part very corrupt in their morals; they be- 
eve that the water of the Ganges will waſh ny all their crimes 3 
and, av they are not ſubject to any civil juriſdiction, live without 
either reſtraint or virtue, excepting that charatter of compaſſion 
and charity which is fo commonly found in the miid climate of 
India. The others, who live abſtratted from the world; are either 
woak · minded men or enthuſiaſts; and abandon themſelves to lari- 
nels, luperſtition, and the dreams of metaphyſics. We find in 


ars, that the ſpinal marrow is ſufficienty on occaſion, fur 


_  —— —— 


vately to Benares, the ſeat of knowledge in Indoſtan; he was 
; ceived into the houſe of the learned Bramin, who educated him 
; with the ſame care as if he had been his own ſon.. After the youth 
| had ſpent ten years in ſtudy, Akbar was deſirous of recalling him: 
but he was ſtruck with the charms of the daughter of his preceptor. 
The women of the ſacerdotal tribe are looked upon as the greateſt 
' beauties in Indaſtan. The old Bramin laid no reſtraint upon 


— growing paſhon of the two lovers; he was fond of Feizi; 
* » 


oftered him his daughter in marriage. 
| vided between love and gratitude, reſoved to conceal the fraud no 


at gained his affeGtion by his addrefs and docility; 
The young man, di- 


longer; and falling at the feet of the Bramin, diſcovered the im- 


poſture, and aſked pardon for the offence. The prieſt, without ro- 


| proaching him in the leaſt, ſeized a poniatd which hung at his gir- 
dle, and was going to plunge it in his breaſt, if Feizi had not pres 


vented him by taking hold of his arm. The young man uſed 
every means to pacity him, and declare himfelt ready to do any 
thing to expiate his treachery. The Bramin, burſting into tears, 
promifed to pardon him on condition that he ſhould [wear never 
to tranſlate the Beda or ſacred volumes, or diſcloſe to any perſon 
whatever the ſymbol of the Bramin creed. Feizi readily promiſed 
all that the Bramin ired ; how. far he kept his word is not 
known ; but the ſacred books of the Indians have never been 
tranſlated by him or any one elſe, to this day. . 

As the Bramins are the only perfons who underſtand the lan- 
guage of the ſacred book, their comments on the text are the ſame 
as thoſe that have ever been made on religious, books; all the 
maxims which, fancy, intereſt, paſſion, or talſe zeal can ſuggeſt, 
are to be found in thele volumes. They own a fupreme God, 
who created Brama, and gave him a power to create the world. 
They have alſo their ſubaltern deities, their pagods or temples, and 
idols, whom they fan to defend from flies, danci fore them. 
They alſo hold a feaſt in honour of the ſun, conſidered as the 
lource of light and heat, whereby all nature is fecundified. Their 
pagods or temples conſiſt of three parts. The firſt is a vaulted 
root, ſupported on ſtone columns: it lies open, and all perſons, 
without diſtinctiog, are allowed to enter into it. It is adorned 
with {ymbotical figures, made of wopd, as elephants, oxen, and 
horſes, The ſecond part is open in the diy-time, and ſhut at 
night. It is filled with groteſque and monſtrous figures, as men 
with many heads and arms. The third, which is a kind of chancel 
is kept always ſhut, with a very ſtrong gate. In this is 22 | 
the ſtatue of the deity to whom t d is deghcated, =_- 
number of lamps burn day and night before the idol. The Bras 
mins, before they go into the „pull off their ſhoes, and leave 
them at the door, 

The Bramins of Siam and Coromandel maintain that the earth 
will be deſtroyed by fire ; and the former uſſert that another wilt 
ariſe out of ns aſhes, in which there ſhall be no ſea, nor 
change of ſeaſons, but an eternal ſpring ; and the Inter maintain 
a plurality of worlds, which are alternately deſtroyed and renewed. 

Robert de Nobili, an Italian Jeſuit, and one ot the Indian miſ. 
ſionaries, in the beginning of the 17th century, in order to ſecure 
ſucceſs in his miſſion, aſſumed. the title and appearance of a 
Bramin, and at length perſuaded the —— e that he wa 
in reality a member of that venerable order, forged a deed 
in the ancient Indian characters, ſhowingthad the Bratnins of Roms 
were older than thoſe of India, and that the Jeſuits of Rome de- 
ſcended in a dire& line from tlie Brahma. He farther de- 
clared on oath; that he derived hit origin from this Indian deity. 


TT @ we ws - = ww ©» — 


their difputes the very ſame ideas that occur in the writings of our 
moſt — metaphy ſicians ſuch as, ſubflance, accident, 
priority, poſteriority, immutability, indivilibility, &. 

Their religion; which was anciently of the allegorical and 
moral kind, hath degenerated into a heap of extravagant and 
obſcene ſuperſtitions, owing to their having realized thoſe fittions 
which were intended metely as fo many ſymbols and emblems. 
Were it poſſible to'obtain-a fight of their — books, the only 
remains there are of the Indian antiquities, we might in ſome 
meaſure be enabled to remove the veil that envelopes thoſe numer. 
ous myſteries ; but the following Rory will ſhow how little reaſon 
there is to hope that we ſhall ever be intruſted with ſuch a com- 


By this impoſture he proſelyted twelve eminent Bramins, whoſe 
influence proved very favourable to his miſſiun. After his death, 
the Portugueſe Jeſuits eatried on the impoſture, with conft- 
derable ſucceſs, The miffions, however, were ſuf and 
abandoned in conſequence of a papal mandate, iſſued ont in the 
| year 1744, by Benediet XIV. who declared hiv difapprobation! of 
the artihces that had been uſed in the converſion of the Indians: 
BRANCHIA, &payy oy 4 nume giverr by the ancient mtg 
raliſts, to the gills of fiſhes ;+ which are parts compoſed of car- 
tilsges, and membranes, in form of leaves ; and ſerving inſtend of 
| lungs to perfpire by, —The branchie, Galem obſervey, ate full ot 
little foramina, big enough to admit air and vapours, but too fine 
munication: ; to Fre paſſage to water, Pliny hetd, that fies reſpired by their 
| The emperor Mahmoud Akbar had an inclination to make | gills; but he obſerves, that Ariſtotle was of another opinion: to 
himſelf acquainted with the principles of all the religious ſetts | whom we may add, among the moderns, Dy, Needham. The 
throughout his extenſive provinces: Having diſcarded the ſuper- | cetaceous fiſhes, as they have hung have none of theſe aperture 
ſtitious notions with which he had been prepoſſeſſed by his edu- of the branchie ; and in all thoſe Aſhes that have them, the large 14 
cation in the Mebometan faith, he reſol ved to judge for himſelf. | they are, the ſooner the ſiſu dies, om being rakew out of the Water. An 
It was eaſy for him to be acquainted - with the nature of thoſe ſyſ- See the Syſtem of Comparative Anatomy, Chap. MI. See. 7 
tems that are formed upon the plan of making proſelytes ; but he BRANDY, properly denotes # proof-ſpirit} obtained by * — 
found himſelf dif in his deſign when he came to treat | diffi lation from reut wines, or fermented juices of grapes. IH | 
vith the Indians, will not admit any perſon whatever tothe | veſſels uſed herein, are uſually of copper; aud diſtillers, to cook ' "1 
participation of their myſteries. Neither the authority nor pro- the liquor more readily, make the nech of the mattrafs, which is 10 
miſes of Akbar could prevail with the Bramins to diſcloſe the te- very longy and winding like à ferperit, wh through a veſſa of . 
nets of their religion; he was therefore obliged to have recourſe || cold water. Brandy differs from me i, in that the former ö 4101 
to artifioe; The ſtratagem he made uſe of was to cauſe a boy, of || is drawn from the r and thinner forts of Wines, the latter Ui! 
the name of- Feizi, to be committed to the cave of their prieſts, as | from the richer and fuller dodiee? wines, ao differs from 40 
2 poor orphan of the ſacerdotal line, who alone could be initiated  ſpiri of wine, as the former is only what t ' eall' proof-high, ot HJ 
into the ſacred rites of their :neology. - Feizi, having received the | half pure ſpirit, half phlegrty; whereas of win is raife® 7 
proper inſiructions for the part he was to aft, was conveyed pri- | higher, or carficd by reftifieation to 4 father degree 2 N 
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Brandy alſo differs from ſtrong waters, as the latter is a compound 


whereof the former, or pure ſpirit of wine is =y the ingredient. 
The Portugueſe are lately coming into the way of making brandy. 
The Greek brandies are the worſt, though made of the beſt 
wines. | 

The too free and frequent uſe of brandy is attended with ill ef- 


fects, as it attenuates the body, and impairs the ſtrength, and ſtu- p 


ifies the brain. In perſons who have diedHereof, the blood has 
— found thick and coagulated; the pancreas dried; the liver 
{cirrhous, and almoſt petrified : the glands tumefied beyond their 
natural bulk, &c. Conringius even attributcs the degeneracy of 
the modern from the ancient Germans, to the prevalency of 
drinking this liquor. Phil. Fran. No. 97. , | * 
— is alſo applied, in a leſs proper ſenſe, to all ſpirituous 


inflanmable liquors, drawn from vegetables by diſtillation. In 


which ſenſe brandy includes all ardent, or inflammable ſpirits, 


- uſed in the way of beverage. Dr. Shaw adds, a further limitation 


to brandy ſpirits, viz, that they be proof-high, or conſiſt of equal 
quantities of water and alcohol. On which principle, ſpirits, 
either above or below proof, do not come under the apyellation of 
brandies. Arac, rum, malt, and molaſſes ſpirit, in this ſenſe, are 
brandies, though under another denomination. In the iſland of 


Andros, they make brandies from the fruits of the arbutus and 


mulberry-trees. 
A patent was ſome time ago obtained for making brandy from 
carrots and parſnips: the latter of which is ſaid to have nearly 
reſembled French brandy. Of late we meet with frequent adver- 


tiſements of raiſin-brandy, which, if really made of that fruit, iss 


neareſt akin to wine-brandy. Apple, or cyder-brandy, is alſo 
praiſed by ſome. Cyder is found to yield an eighth part of good 
{pirits, and if cloſe kept a year or two in a cool place, much more. 
Dr. James Anderſon has diſcovered a method of making brand 
from potatoes. For an account of the procels, lee the Syitem of 
AGRICULTURE, Sett. XIII. 

Brandy is alſo uſed to denote certain compound liquors, whereof 
brandies are the baſis. Such are raſpberry-brandy, cherry-brandy, 
gooſeberry-brandy, &c. | 0 

The French method of diſtilling brandies is the ſame with that 


practiſed by our diſtillers in working from waſh or wines ; only 


that the former throws a little of the natural lee into the till along 
with the wine, which gives the ſpirit a flavour, on which a great 
part of its merit depends. . | 
When brandies prove foul, ſeedy, or retain the taſte of certain 
weeds, apt to grow among the vines, they draw them over again, 
in order to cleanſe them of that adventitious flavour: in which 
operation they leave out the faints, or rather change the receiver, 
as ſoon as the ſtream beginsto run proof. Then mixing together 
all that run off before, they call it trois cinque, that is, brandy 
con ſiſting of five parts alcohol, and three of phlegm; beyond 
which the French bruleurs, or common diffillers, rarely go. 
The yearly export ol brandies from France, prior to the revolu- 
tion, is {aid to amount to 25000 tons; an article of itſelf ſuthcient 
to enrich a moderate country. While the duty on French brandy 
continued at gl. the ton, the Engliſh alone took ten or eleven 
thouſand tons off their hands; but now that the duty is raiſed to 
521. the ton, the importation is greatly reduced, to the advan- 
tage of the Engliſh diſtillery, except that ſmuggling ſtill inter- 
venes. | | 
The colour of their brandies is acquired from the caſk, and the 
length of time they uſually lie in them, which is ſometimes twelve 
or eighteen months, and often two or three years; during which, 
it is no wonder they acquire a yellow or browniſh caſt. Their 
lying thus long, as it were in a ſtate of flow digeſtion, wonder- 
fully takes off from that hot, acid, and foul taſte, peculiar to all 
ſpirits, or brandies, newly diſtilled ; and gives them a coolneſs 
and a ſoftneſs, not eaſily introduced by art. And on theſe proper- 
ties are founded ſeveral methods of trying their goodneſs, or dil. 
_— whether they are debaſed or adulterated by the admixture 
of coarſer ſpirits. | 
Brandies are rarely adulterated in France, where they have no 
cheaper ſpirits with which to debaſe them; and the like holds, in 
great meaſure, in favour of the Dutch, though otherwiſe ſuſpetted 
to be great adulterators. The chief temptations for adulterating 
are in England, where the duties are high, and. where there are 


- various kinds of — in plenty to mix with them, as malt, mo- 


laſſes, cyder, and ſugar ſpirits, with all which they are often ſophi- 
ſticated, andsſo dextrouſly, as frequently to eſcape all the ways of 


detection. Brandy may be imitated, by adding to very pure malt 


ſpirits, ſome dulcihed' ſpirit of nitre. ; 

The chief uſe of brandy, is a drink ; eſpecially in the cold 
northera countries, among the aq in Guinea, who ſell one 
another for a few bottles of brandy ; and among the ſavages of 
Canada, and other parts of North — who are extremely 
fond of it. For a particular account of the manner of making 
brandy in France, ſee the Treatiſe on DisTILLAT1ON. 

To try the goodneſs of rectiſied Tpirit of wine, it muſt be lighted 


imo a blaze; if then it conſumes wholly, without leaving any 


impurity behind ; or, which is ſurer ſtill, if after putting a little 
gunpowder in the bottom of the ſpirit, the gunpowder take fire 


when the ſpirit is conſumed ; the liquor is good. Thoſe who deal | 


/ 


4 


in brandy (we ſpeak only of that made with wine) chooſ: ;, 
white, clear, of a good taſte, and ſuch as will bear the teſt, 9 
proof ; i. e. ſuch as in pouring into a glaſs, forms on the top of | 
a little white lather, which, as it diminiſhes makes a circle, cajlc4 
by the French brandy-merchants the chapelet, by the Engliſh the 
bead or bubble : there being no brandy but that which is well te. 
hlegmated, and which retains no ſuperfluous humidity, where 
the bead will be entirely formed. 5 

Before we finiſh this article, we ſhall give an acoount of te 
manner of extrafting brandy from the huſks or ſkins of grapes 
after the preſſing; becauſe the benefits that ariſe from this diſtilla. 
tion deſerve ſome attention. | | | 

After the grapes have been preſſed, what remains in the pref; 
is coarſely ſeparated into ſmall particles with the hand, and after. 
wards thrown into large tubs, where they preſs it very hard, mix 
a little water with it, and cover it very cloſely with clay: in tha: 
condition they leave it to terment during four or five weeks, ob- 
ſerving, however, to ſhut the cyevices which might happen to 
open in the clay, to prevent the evaporation. 

After that time they fill a very large copper half full with that 
mixture, cover it with its head, Jute it, and diſlil the whole after 
the ſame manner as they do brandy. By this work they make a 
great advantage of a matter which they were uſed to caſt on 3 
dunghill. It this brandy be not o palatable as that which is made 
of wine, it is excellent for making ſpirit of wine. Both theſe 
liquors are a conſiderable branch of trade, | 

The greateſt part of the brandies in uſe, and thoſe too the bef, 
are prepared in 8 of the French brandies, thoſe of Nantes 
and Poittou are the moſt eſteemed; as being of a better taſte, 
finer and ſtronger, and enduring the bubble-proof longer than any 


of the reſt: thoſe of Anjou, Touraine, Orleans, Bourdeaux, 


Rochelle, Cogniae, &c. claim the ſecond place. They are chietly 
{ent to Paris and Flanders by the river Loire. 

Of brandy, both plain and rectified, are prepared various kinds 
of ſtrong liquors, with the addition of other 1ngredients.; ſugars, 
ſpices, ſlowers, fruits, &c. which are afterwards clarified, by paſ- 
ling them through a ſtraining bag, or filtering them through brown. 
paper.—Such are cinnamon-waters, aniſeed-waters, fennel-waters, 
celery-waters, citron- waters, &c. A great part of theſe are 
brought from -Montpelier : where they are ſuppoſed to be better 
prepared than any where elſe. Savar. Ditt. Commerce. 

RASS, a factitious metal, compoſed of copper fuſed with 40 
calaminaris, which gives it a hardneſs and yellowneſs. See the 
_—_ of Chymiſtry, Part. 111. — 2. Set. 4. The manner 
of making braſs is ſaid to have been kept a ſecret in Germany for 
many ages.—The method of preparation among us is as follows: 
The lapis calaminaris being calcined, and ground as fine as 
flour, is mixed with a third or fourth pert of ground charcoal, 
and incorporated, by means of water, into a maſs/ To this com- 
poſition of calamine and coal, ſome manufacturers add common 
ſalt, by which the proceſs of making braſs is ſaid to be haſlened: 


thus prepared, about ſeven pounds of the calamine is put into a 


melting pot of about a gallon, and over it about five pounds of 
copper, either in plates or grains, which 1s let down 'into a wind 
furnace eight feet deep, remaining there about eleven hours; in 
which time it is converted into braſs. —After melting, it is caſt 
into plates, or lumps :' forty-five pounds of crude caſamine pro- 


duce thirty pounds burnt, or calcined ; and ſixty pounds of cop- 


per make, with calamine, an hundred pounds of braſs. The pro- 
portion of calamine, and the increaſe which the copper receives 
from it, are different in different works; and hence ariſes the deeper 
or paler colour of braſs. The quantity of braſs obtained by the 
rocels for making it, had been conſiderably augmented ſince the 
introduction of the method now commonly practiſed, of - uſing 
granulated copper. The finer and more malleable kinds of brais 
are made of the pureſt, calamine and copper, by cementing the 
braſs a ſecond time with calamine and charcoal, and ſometimes 
adding to it old braſs, by which the new is faid to be meliorated. 
Braſs is ſomewhat lighter, harder, and more ſonorous than pure 
copper. It melts more eaſily, and does not ſcorify ſo ſoon in a 
moderate red heat. It is ductile only whilſt cold; heated a little, 
it cracks: and jgnited, it falls in pieces under the hammer. This 
imperfection it derives from the zinc of the calamine; pure co 
per being malleable when hot, as well as when cold. The beautiful 
colour of braſs, its hardneſs, its malleability, its fuſibility, and its 


quality of being leſs ſubjett to ruſt or verdigris, than copper, rea- 


der it fit for the fabrication of many utenſils, 
Ba Ass. Leaf, is made of copper, beaten out into very thin plates 
and afterwards rendered yellow. The German artiſts particularly 


' thoſe of; Nuremburg, and Augiburg, are ſaid to poſſeſs the belt 


method of giving to theſe thin plates of copper a fine yellow co- 
lour like by ſimply expoling them to the fumes of the zinc, 


without any real mixture of it with the metal. Theſe plates are 
cut into little pieces, and then beaten out fine like leaves of gold; 


after which they are put into books of coarſe paper, and fald at a 
low price for the common kinds of gilding. The parings or ſhreds 
of theſe very thin yellow'leaves being well ground on a marble 
plate; or reduced to a powder ſimilar to gold; which ſerves to 
cover, by means of gum-water or ſome other glutinuous fluid, the 
ſurface of various mouldings or pieces of curious workmanthip, 
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" longing to the tetrady namia claſs of plants. 


out branches. 


drawn; and it hath a 


not be planted above one foot aſunder in the rows, and the rows: | 


giving them the appearance of real bronze, and even of fine gold 
at a very trifling expence, becauſe the gold colour of this metallic 
powder may be eaſily raiſed and improved by ſlirring it on a wide 
earthen baſon over a flow fire. 2 

BRASSICA; CABBAGE : A genus of the ſiliquoſa order, be- 


The calyx is erett and converging; the ſeeds are globular; the 
land between the ſhorter ſtamina and the piſtillum, and between the 
er ones and the calyx. There are 12 ſpecies. 1. The orientalis 
with heart-ſhaped ſmooth leaves embracing the ſtem, and four- cor- 
nered capſules. 2. The campeſtris, with a {lender root and ſtem, the 
leaves being uniform, heart-ſhaped, and ſeſſile. g. The arvenſis, 
with ſcolloped leaves embracing the ſtem: the higheſt heart- 
ſhaped and moſt entire, 4. The alpina, with the radical leaves 
egg · ſnaped, and erect petals. 5. The napus, with the root-ſtem 
ſpindle ſhaped. 6. The raſſa, with the radical flem growing or- 
bicular, depreſſed, and fleſhy. 7. The oleracea, with the radical 
ſtem growing columnar and fleſhy. 8. The chinenſis, with very 
entire oval leaves lanceolated and.embracing the ſtem: the calyxes 
longer than the claw of the petals. 9. The violacea, with 
lanceolated, egg-ſhaped, ſmooth, undivided, and dentated. In 
theſe ſpecies the flyle is obtuſe; in the following enſiſorm. 
10. The erucaſtrum, with runcinate leaves, a hiſpid ſtem, and 
poliſhed capſules, 11. The eruca, with lyrated leaves, ſhaggy ſtem, 
and ſmooth capſules.” 12. The velicaria, with runcinate leaves, 
and hiſpid capſules covered with a tumid calyx. The moſt. uſetul 
ſpecies of this genus are, the cabbage, the turnip-rooted cabbage, 
the cauliflower, and the brocoli. As moſt of the ſpecies of this 
genus, are noticed in the Treatiſe on Gardening, we ſhall only 
mention a few, which have not been fo fully explained. 

The Campeſtris, or Wild Cabbage grows naturally on the ſea- 
ſhore near Dover. It hath a perennial branching flalk, in which 
it differs from all the other ſpecies. In very ſevere winters when 
the other ſorts are deſtroyed, this is a neceſſary plant, for the moſt 
ſevere froſts do not injure it. The flower-ſtalks grow from the 
end of the branches, and ſpread out horizontally; but thoſe which 
ariſe from the centre of the plants grow erett, and ſeldom put 


The eighth, fort, which is 2 known by the title of 
rape or cole ſeed, is much cultivated in the ifle of Ely, and 
ſome other parts of England, for its ſeed, from which rape-oil is 
1 been cultivated of late years, in other 
places, for feeding of cattle to great advantage. The cole- ſeed, 
when cultivated 2 feeding of cattle, ſhould be ſown about the 
middle of June. The ground for this ſhould. be prepared for it 
in the ſame manner as for turnips. The quantity of ſeeds for an 
acre of land, is from ſix to eight pounds; and as the price of the 
ſeed is not great, ſo it is better to allow eight pounds: for if the 
plants are too cloſe in any part, they may be eaſily thinned when 
the ground is hoed, which muſt be performed in the ſame manner 
as is prattiſed for turnips, with this difference only, of leaving theſe 
much nearer together; for as they have fibrous roots and {lender 
talks, ſo they do not require near ſo much room. Thele plants 
ſhould have a ſecond hoeing about five or ſix weeks after the firſt, 
which if well performed in dry weather, will entirely deſtroy the 
weeds, ſo they will require no further culture. Where there is not 
an immediate want of food, theſe plants had better be kept as a 
reſerve for hard weather, or ſpring ſeed, when there may be a 
ſcarcity et other green food. It the heads are cut off, and the 
flalks left iu the ground, they will ſhoot again early in the ſpring, 
and produce à good ſecond crop in April; which may be either 
fed off, or permitted to run to ſeed, as is the practice where this is 
cultivated for the ſeeds: but if the firſt is fed down, there ſhould 
be care taken that the cattle do not deſtroy their ſtems, or pull them 
out of the ground. As this plant is ſo hardy as not to be 
deſtroyed by froſt, ſo it is of great ſervice. in hard winters for feed- 
ing of ewes; for when the ground is ſo hard frozen as that 
turnips cannot be taken up, thele plants may be cut off for a con- 
ſtant ſupply. This will afford late food after the turpips are run 
to ſeed ; and if it is afterwards permitted to fland for ſeed, one 
acre will produce as much as, at a moderate computation, will 
ſell for five pounds, clear of charges. Partridges, pheaſants, tur- 
keys, and moſt other fowls, are very fond of this plane : ſo that 
wherever it is cultivated, if there are any birds in the 222 
hood, they will conſtantly lie among theſe plants. The ſeeds of 
this plant are ſown in gardens 2 winter and ſpring ſallads, this 
being one of the ſmall ſallad herbs. See the Syſtem of AGR1iCUL- 
TURE, Set, XI. ' 
The Savoy cabbages are propagated for winter uſe, as bein 
generally eſteemed the better when pinched by the froll : theſe 
muſt be ſown about the end of April, and treated after the manner 
as was directed for the common white cabbage ; with this differ- 
ence, that theſe may be planted at a cloſer diſtance than thoſe ; two 
feet and a half ſquare will be ſufficient. Theſe are always much 
better when planted in an open ſituation, which is clear from trees 
and hedges ; for in cloſe places they are very ſubjett to be eaten 
almoſt up by caterpillars and other vermin, eſpecially if the au- 
tumn prove dry. f | 
The broccoli may alſo be treated in the Tame manner, but need 
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1 
two feet diſtance ; , theſe are never eaten till the froſt hath rendered 
them tender; for otherwiſe they are tough and bitter. 

The ſeeds of the broccoli (of which there are ſeveral kinds; 
viz. the Roman or purple, the Neopolitan or white, and the black 
broccoli, with ſome others, but the Ronen is preferred to them all), 
ſhould be ſown about the latter end of May, or beginning of June, 
and when the plants are grown to have e ght leaves, tranſplant 


them into beds (as was diretted for the common cabbage): and to- 


wards the latter end of July they will be fit to plant out, which 


ſhould be done into ſome well-ſheltered ſpot of ground, but not un- 
der the drip of trees; the diſtance theſe require is about a foot 


and a halt in the rows, and two feet from row to row. The ſoil in 
which they ſhould be planted ought to be rather light than heavy : 
if your plants ſucceed well (as there will be little reaſon to doubt, 
unleſs the winter proves extremely hard), they will begin to ſhow 
their {mall heads, which is ſomewhat like a cauliflower, but of a 
purple colour, about the end of December,” and will continue 
eatable till the middle of April. The brown or black broccoli is 
by many perſons greatly eſteemed, though it doth not deſerve a 
place in the kitchen garden where the Roman broccoli can be ob- 
tained, which is much ſweeter, and will continue longer in ſeaſon: 
indeed, the brown fort is much hardier, ſo that it will thrive in 
the coldeſt ſituations, where the Roman broccoli is ſometimes de- 
ſtroyed in very hard winters. The brown ſort ſhould be ſown in 
the middle of May, and managed as hath been directed for the 
common cabbage, and ſhould be planted at the ſame diſtance, 
which is about two feet and a half aſunder. This will grow ve 

tall, ſo ſhould have the earth drawn up to their ſtems, as they ny 
vance in height. This doth not form heads ſo perfect as the 
Roman broccoli ; the ſtems and hearts of the plants are the parts 
which are eaten. The Roman broccoli (it well managed) will 
have large heads, which appear in the centre of the plants like 
cluſters of buds. Theſe beads ſhould be cut before they run 
up to ſeed, with about four or five inches of the ſtem; the ſkin 
of theſe ſtems ſhould be ſtripped off before they are boiled. After 
the firſt heads are cut olf, there will be a great number of ſide- 
ſhoots produced from the ſtems, which will have ſmall heads to 


them, but are full as well flavoured as the large. The Na- 


ples broccoli have white heads very like thoſe of the cauliflower, 
and eats ſo like it as not to be diſtinguiſhed from it.—Beſides this 
firſt crop of broccoli (which is uſually ſown in the end of Ma 


it will be proper to ſow another crop the beginning of July, which 


will come in to ſupply the table the latter end of March and the 
beginning of April; and being very young, will be extremely 
tender and ſweet. 
In order to fave good ſeeds of this kind of broccoli, you ſhould 
reſerve a few of the largeſt heads of the firſt crop, which ſhould be 
let remain to run up to ſeed, and all the under ſhoots ſhould be 
conſtantly ſtripped off, leaving only the main ſtem. to flower and 
ſeed. If this be duly obſerved, and no other fort of * per- 
mitted to ſeed near them, the ſeed will be as good as thoſe pro- 
cured from abroad, and the ſort may be preſerved in perfection 
many years. Ln 
The turnip-rooted 2 was formerly more cultivated in 
Britain than at preſent; for ſince other ſorts have been introduced 
which are much better flavoured, this ſort has been neglected. 
There are ſome perſons who eſteem this kind for ſoups, but it is 


too ſtrong for moſt palates ; and is ſeldom good but in hard win- 


ters, which will render it tender and leſs ſtrong. At the end of 
June the plants ſhould be tranſplanted out where they are to re- 
main, allowing them two feet diſtance every way, obſerving to 
water them until they have taken root; and as their ſtems advance, 
the earth ſhould be drawn up to them with a hoe, which will pre- 
ſerve a moiſture about their roots, and prevent their ſtems from 
drying and growing woody, fo that the plants will grow more 
freely; but it ſhould not be drawn very high, for as it is the glo- 
bular part of the ſtalk which is eaten, ſo that ſhould not be co- 
vered. In winter they will be fit for uſe, when they ſhould be 
cut off, and the ſtalks pulled out of the ground and,thrown away, 
being good for nothing after the ſtems are cut off. As food for 
cattle, however, the cultivation of this ſpecies deſerves icular 
attention. See the Syſtem of AGRICULTURE, Sett, XV. 
The curled colewort or Siberian broccoli is now more gene- 
rally eſteemed than the former, being extremely hardy, ſo is never 
injured by cold, but is always ſwecter in ſevere winters than in 
mild ſeaſons. This may be propagated by lowing of the ſeeds the 
beginning of July; and when the plants are ſtrong enough for 
tranſplanting, they ſhould be planted in rows abaut a foot and a 
half aſunder, and ten inches diſtance in the rows. Theſe will be 
fit for uſe after Chriſtmas. and continue good until April, ſo that 
they are very uſeful in a family. 

The beſt method to ſave the ſeeds of all the ſorts of cabbages is, 
about the end of November vou ſhould make choice of ſome of 
your belt cabbages, which you ſhould pull ups and carry to ſome 

d hang them up for 
three or four days by their ſtalks, that the water may drain from 
between their leaves; then plant them in ſome border near a hedge 


or pale, quite down to the middle of the cabbage, leaving only the 


upper part of the cabbage above ground, obſerving to raiſe the 
earth above it, ſo that it wy ſtand a little above - level of the 
, 6D 1 ground 3 
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ground; eſpecially if the ground is wet, they will require to be 
raiſed pretty much above the ſurface. If the winter ſhould prove 
very hard, you muſt lay a little ſtraw or peaſe haulm lighily upon 
them to ſecure them from the froſt, taking it off as often as the 
weather proves mild, leſt by keeping them too cloſe they ſhould 
rot. In the ſpring of the year theſe cabbages will ſhoot out 
ſtrongly, and divide into a great number of ſmall branches: you 
muſt therefore ſupport their ſtems, to 3 their being broken 
off by the wind; and if the weather ſhould be very hot and dry 
when they are in flower, you ſhould refreſh them with water once a 
week all over the branches, which will greatly promote, their 
ſeeding,” and preſerve them from mildew. hen the pods 
begin to change brown, you will do well to cut off the extreme 
3 of every ſhoot with the pods, which will ſtrengthen your 

ds; for it is nerally ꝓbſerved, that thoſe ſeeds which grow 
near the top of lde ſhoots, are very ſubject to run to ſeed before 
they — ſo that by this there will be no loſs, but a great ad- 
vantage. hen your ſeeds begin to ripen, you muſt be particu- 
we careful that the birds do not deſtroy it, for they are very fond 
of theſe ſeeds. The beſt method to prevent this, is to get a quan- 
tity of birdlime, and dub over a parcel of ſlender twigs, which 
thould be faſtened at each end to ſtronger ſticks, and placed near 
the upper part of the ſeed in different places, ſo that the birds may 


alight upon them, by which means they will be taſtened thereto ; |. 


where you muſt let them remain, if they cannot get off themſelves ; 
and ajthough there ſhould not above two or three birds be caught, 
yet it wilt ſufficiently _— the reſt, that they will not come to 
that, — again for a conſiderable time after. 

hen your ſeed is fully ripe, you mult cut it off; and after 
drying; threſh it out, and preſerve it in bags for ule. 

But in planting cabbages for ſeed, it will be proper never to 
plant more than one ſort in a place, or near one another: for ex- 
ample, never plant red and white cabbages near each other, nor 
Savoy with white or red cabbages; for they will, by the com- 


mixture of their effluvia, produce a mixture of kinds: and it is 


{aid to be owing to this neglect, that the gardeners rarely ſave an 
pu red cabbage ſeed in Bricain, but are obliged to procure freſh 
eeds from abroad; as ſuppoſing the ſoil or climate of Britain alters 
them from red to white, — of a mixed kind betwixt both; 
whereas, if they ſhould plant red cabbages by themſelves for ſeeds, 
and not ſuffer any other to be near them, they might continue the 
kind as good in Britain, as in any other part of the world. 
- | Caulitlowers have of late years been fo far improved in Britain, 
as to exceed in goodneſs and magnitude what are produced in moſt 
arts of Europe, and by the {kill of the gardener are cnotinued for 
veral months together; but the moſt common ſeaſon for the 
great crop is in May, June, and July. See the Treatiſe on Gar- 
DENING, Kitchen Garden; months February to September. 

There are many. people who are very fond of watering cauli- 
flower ptants in ſummer ; but the gardeners near London have 
almoft wholly laid afide this practice, as finding a deal of trouble 
and charge to little purpoſe; it the ground be ſo very dry as not 
to produce tolerable good caulfflowers without water, it ſeldom 
happens that watering of them makes them much better; and when 
once they have been watered, if it is not conſtantly continued, it 
had been much better tor them it they never had any; as alſo, if 
it be given them in the middle of the day, it rather helps to ſcald 
them: fo that, upon the whole, if care be taken to keep the earth 
drawn up to their ftems, and clear them from every thing that 

ws near them, that they may have free open air, you will find 
that they will ſucceed better without than with water, where any 
of theſe cautions are not ſtrictly obſerved. 
- But in order to have a third crop of cauliflowers, you ſhould 
make a lender hot-bed in February, in which you ſhould ſow the 
feeds, covering them a quarter of an inch thick with light mould, 
and covering the bed with glaſs-frames. When the plants are come 
up, and his gotten four or five leaves, you ſhould prepare another 
hot-bed to prick them into, which may be about two inches 
ſquare : and in the beginning of April harden them by degrees, to 
fit them for tranſplanting, which ſhould 'be done the middle of 
that month, at the diſtance directed for the fzcond crop, and muſt 
be managed accordingly : theſe (if the ſoil is moiſt where they are 
plarited, or the ſeaſon cool and moiſt) will produce good cauli- 
flowers about a month after the ſecond crop is gone, whereby their 
ſeaſon will be greatly prolonged. 

There is alfo a fourth crop of :cauliflowers, which is raifed by 
fowing the ſeed 'about the 23d of May ; and being tranſplanted, as 
hath been before diretted, will produce good cauliflowers in a 
kindly ſeaſon and good foil after Micheclinas, and continue through 
Ottober and November, and, if the ſeaſon permit, often a great 
part of December. See the Treatiſe on GARDENING, Kitchen 


' Garden, months, February, April, and May. 


All the ſpecies of cabbage are ſuppoſed to be hard of digeſtion, 
to afford little nouriſiment, and to produce flatujencies, though 


probably on no very good foundation, They tend ſtrongly to 


putrefattion, and run into this ſtate ſooner than almoſt any oth 

vegetable; when putrefied, their ſmell is likewiſe the moſt offen- 
five, greatly reſembling that of putrefied animal ſubſtances. A de- 
cottion ol them is faid to looſen the belly. Of all theſe plants, 
eauliſtower is reckoned the eaſieſt of digeſtion. The white is the 


moſt feetid, and the red moſt emollient, or laxative ; a decoction of | 
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this laſt is recommended for ſoftening acrimonious humburs 11 
ſome diſorders of the breaſt, and in huarſeneſs. red Cabbage 
is chiefly uſed for piekling. In ſome countriesthey bury the whye 
cabbage when full grown in autumn; aud thus preſerve it all the 
winter. The Germans cut them to pieces, and, along with fome 
aromatic herbs and ſalt, preſs them cloſe down in atub: here they 
ſoon ferment, and are eaten under the name of Sour-crout, * 

BRAWN, the fleſh of a boar ſouced or pickled ; for which end 
the boar ſhould be old; becauſe the older he is, the more horny 
will the brawn be. The method of preparing brawn 4s as tollows: 
The boar being killed, it is the flitches only, without the legs, that 
are made brawn ; the bones ot which are to be taken out, ana then 
the fleſh ſprinkled with ſalt, and laid in à tray, that the blood may 
draivoff: Then it is to be ſalted a little, and rolled up as hard as 
poſſible. The length ot the collar of brawn ſhould be as much as 
one ſide of the boar will bear, fo that when rolled up, it will be 
nine or ten inches diameter. The collar being thus rolled up, is 
to be boiled in a ___ or large kettle, till it is ſo tender, that 
you can run a ſtraw through it; then ſet it by till ĩt is thorough cold, 
and put it into the following pickle. To every gallon of water, put a 
handful or two of ſalt, nd as much wheat bran, boil them toge. 
ther, then drain the bran as clear as you can from the liquor; and 
when the liquor is quite cold, put the brawn into it. 

BRAZIL. or BRASIL, an American wood, commonly ſup. 
you to have been thus denominated, becauſe firſt brought from 

razil ; though Huet ſhews, it had been known by that name 
many years before the diſcovery of that country. It is denomi- 
nated variouſly, according to the place whence it is brought. 
Thus we. have brazil from Furnambuc, brazil of Japan, of b 
mon, of St. Martha; and Jaſtly, braziletto, or Jamaica wood, 
brought from the Antilles. The brazil tree ordinarily grows in 
dry barren places, and in the middle of rocks ; it is very thick 
and large, ulually crooked and knotty : its flowers, Which are of a 
beautitul-red, exhale a very agreeable ſmell, which ſtrengthens the 
brain. Though the tree be very thick, it is covered with ſo 
groſs a bark, that when the ſavages have taken it off the wood, or 
trunk, which before was the thickneſs of a man, it is ſcarce left 
equal to that of his leg. 

BRAZIL wood is very heavy and dry; it crackles much in the 
fire, and ſcarce raiſes any ſmoke, by reaſon of its extreme dry- 
neſs, None of the ſeveral kinds hath any pith, except that 
of Japan: that of Fernambuc is e 0 beſt. It muſt be 
choſen in thick pieces, cloſe, ſound, without any bark on it; and 
ſuch as, upon lining, from pale becomes reddiſh ; and, when 
chewed, has a ſaccharine taſte. —lt is much uſed in turned works, 
and takes a good poliſh; but its chief uſe is in dying, where u 
ſerves for a red colour. 

BREAD ordinarily is made of the floor or meal of ſome fari- 
naceous vegetable, ground, and kneaded with water and yeait. 
Bread is — made of the feeds, ſometimes alſo of the roots, 
and even of the piths of plants. The Greeks attribute the inven- 
tion of bread to Ceres, the Egyptians to Iſis, others to Menes. The 
firſt bread is ſuppoſed to have been made of the plant lotus. The 
— Tafiters, near Sheraznel, ſtill live upon acorn-bread, Phil. 

ranſ. No. gog, and No. 138, p. 2033. and 943. 

The grains of all vegetables are almoſt emirely compoſed of 
ſubſtances very. proper for the nouriſhment of animals; and 
amongſt grains thoſe which contain a farinaceous matter are the 
moſt agreeable and moſt nutritive. 

Man, who appears to be deſigned by nature to eat of all ſub- 
ſtances which are capable of nouriſhing him, and ſill more of ve- 

ables than animals, has, from time immemorial, and in all parts 
of the earth, uſed farinaceous grains as the principal baſis of luis 
food: but as theſe grains cannot be, without difficulty eaten by 
men in their natural ftate, this active and intelligent animal has gra- 
dual ly found means, not only to extract the farinaceous part, that 
is, the only nutritive part of theſe grains, but alſo to prepare it ſo 
that it becomes a very agreeable and wholeſome aliment, ſuch as 
the bread we now generally eat. 

Nothing appears ſo eaſy at firſt ſight, as to-grind corn, to make 
a paſte with the flour and water, and to bake this paſte in an oven. 
They who are accuſtomed to enjoy the advantages of the ſineſt 
human inventions, without reflettmg on the labour it has coſt to 
complete them, think all theſe operations common and trivial. 
However, it appears very certain, that for a long time men no 
otherwiſe prepared their corn than — boiling and forming. com- 
pact viſcous cakes, not very agreeable to the tafte, and of diſſicuſt 
digeſtion, before they were able to make bread of good tafte 
and quality as we have now. It was neceſſary to invent and com- 
plete ingenious machines for grinding corn, and ſeparating the 
pure flour with little trouble and labour; and that inquiries, or 
rather ſome happy chance, which ſome obſerving perſon availed 
himſelf of, Thould diſcover that flour, mixed with a certain 
quantity of water, is ſuſceptible of a fermentation which almoſt 
entirely deſtroys its viſcidity, heightens its taſte, . and renders it 
proper to make a light — very agreeable to the.tafte, and of 
_ digeſtion. „ ee 12 
© This eſſential operation, on which the good quality of bread 
depends, is entirely the province of chymiltry. It would add to 
the honour of the ancient cultivators of chymiſtry, to attribute 


to them ſo uſe ſul and important a diſcovery ; but, unhappily. it t5 
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too probable that they had no ſhare in it, The ancient chymitt: 
were engaged in other purſuits than that of bread: and other com- 
mon objects. They hoped to make gold; and what is bread in 
compariſon with gold? l 
However that be, to the fortunate invention of raiſing the paſte 
betore baking we owe the perfection of the art of making bread. 
This operation conſiſts in keeping ſome paſte or dough, till by a 
aliar ſpirituous fermentation it ſwells, rarefies, and acquires a 
Fell and taſte,” quick, pungent, ſpirituous, ſomewhat ſour, and 
rather diſagreeable. This termented dough is well worked with 
ſome freſh dough. which is by that mixture and moderate heat 
diſpoſed'to a fimilar but lefs.advanced fermentation than that above 
mentioned. By this fermentation the dough is attenuated, and 


divided; air is introduced into it, which, being incapable of dif- 


engaging itſelf from the tenacious and ſolid paſte, forms in it 
{mall cavities, raiſes and ſwells it: hence the imall quantity of 
fermented paſte which diſpoſes the reſt to ferment, is called /eaven 
from the French word lever, agmiying to raiſe. 

When the dough is thus raiſed, it is in a proper ſtate to be put 
into the oven; where, while it is baked, it dilates itfelf ſtill more 
by the rarefaction of the air, and of the ſpirituous ſubſtance it 
contains, and it torms a bread full of eyes or cavities, conſe- 
quently light, and — different from the heavy, compact, viſ- 
cous, and indigeſted maſſes made by baking unfermented dough. 
The invention of beer, or wine of grains, furniſhes a new mat- 
ter'uſetul in making of bread. This matter is the froth which 
forms upon the ſurface of theſe liquors during fermentation. 
When it is mixed with dough, it raiſes it better and more quickly 
than ordinary leaven. It is called yeaſt or barm. By means ot 
this, the ' fineſt lighteſt bread is made. It often happens, that 
bread made with leaven dough has a ſouriſh and not agreeable 
talle; which may proceed from too great a gone of leaven, or 
from leaven in which the fermentation has advanced too far. This 
inconvenience does not happen to bread made with yeaſt; becaule 
the fermentation of this ſubſtance is not too far advanced, or be- 
cauſe more attention is given to that of finer bread. | 
Ie may be aſked, Why, fince dough is __ of ſermenting 
ſpontaneouſly and ſingly, as we fee from the leaven, a fubllance 
is added to diſpoſe it to ferment ? The true reaſon is, That all the 
parts of a fermenting ſubſtance does not ferment at the ſame time, 
nor to the ſame degree; fo that ſome parts of this ſubſtance have 
finiſhed their fermentation, while others have not yet begun. The 
ſermentable liquors which contain much 1 as hydromel, and 
muſt ot wines, give proofs of this truth; for, after theſe liquors 
have become very vinous, they have {till very diſtinctly a ſaccha- 
rine taſte: but all ſaccharine matter is [till fufceptible of fermenta- 
tion: and, in fact, if vinous hydromel, or muſt, or even new 
beer, be diſtilled, ſo that all their ardent ſpirit ſhall be ſeparated, 
and the reſiduums diluted with water, we ſhall fee a ſecond fer- 
mentation take place, and a new quantity of ardent ſpirit form- 
ed. The ſame thing preciſely happens to dough, and ſtill more 
ſenſibly, from its viſcoſity and want of _— ſo that if it be 
left to ferment alone, and without the help of leaven, as the fer- 
mentation proceeds very flowly and ſucceſſively, the parts which 
ferment firſt will have become ſour and vapid before all the reſt be 
ſufficiently attenuated and changed, by which the bread will ac- 
quite a diſagreeable taſte. 

A mixture of a ſmall quantity of leaven with dough effectually 
prevents this inconvenience; becauſe the effett of this leaven, and 


'of all fermenting ſubſtances, is to _ to a ſimilar fermentation 


all matters capable of it, with which it is mixed; or rather, by 
means of leaven, the fermentation of all the parts of ſuch ſub- 
ſtances is effected more nearly at the fame time. 

Bread well raiſed and baked differs from unfermented bread, 
not only in being leſs compact, lighter, and of a more agreeable 
raſte, but alſo in being more eaſily miſcible with water, with 
which it does not. form a viſcons maſs, which circumſtance is of 

t importance in digeſtion. See the Syſtem of CiyyMIsTRY, 
Part IV. Chap, I. Sect. VI. | | 

It is obſervable, that without bread, or ſomewhat of this form, 
no nation ſeems to live. Thus the Laplanders, having no corn 
of their own, make a ſort of bread of their dried fiſhes, and of the 
inner rind of the pine, which ſeem to be uſed not fo much for 
their nouriſhment, as for ſupplying a dry food. For this man- 
kind ſeem to have an univerſal appetite, rejefling bland, ſlippery, 
and mucilaginous foods. This is not commonly accounted for, 
but ſeems to depend on very ſimple principles. The preparation 
of our food depends on the mixture of the animal fluids in every 
ſtage. Among others the ſaliva is neceſſary, which requires dry 
food as a neceſſary ſtimulus to drawit forth, as bland, flippery, 


Quid aliments are too inert, and make too ſhort ſtay in the mouth, 


io produce this effect, or to cauſe a ſufficient degree of mandu- 
cation to emulge that liquor. For this reaſon we commonly uſe 
dry bread along with animal food, which otherwiſe would be too 
quickly ſwallowed, For blending the oil and water of our food 


For which purpoſe, bread is of like neceſlity in the ſtomach, as it 
is proper that a ſubſtance of ſolid confiſtence ſhould b& long te- 
tained there, Now the animal fluids muſt be mixed with our 


aliments, in order to change the aceldency it undergoes. But li- 


| 


| 
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enough, before you put in the reſt o 
with both your hands, mix that which is ſpunged and the dry 
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quid foods would not attain this end, whereas the ſolid flimulates | 


aud emulges the glands of the Romach, The bread then ap 
to be exceedingly proper, being bulky without too much folidity, 
and firm without difficulty of ſolution. 

COMMON METHOD OF MAKING BREAD. 

To half a buſhel of meal add falt, a pint ot yeail, and fix quarts 
of water that has boiled; in warm {ummer weather put the water 
nearly cold; in winter, when the weather is very cold, as warm 
as the hand can be endured in jt without cauſing pain; and in 


temperate weather obſerve a mean between thole extremes. This 


is deemed a common proportionate mixture, and the mode of pro- 
ceeding is as follows: Put the flour into a trough, or other veſſel 
uſed for the purpoſe, and making a hole in the middle of the flour 
put the water into it, to which add the barm and ſalt, ſtirring it 
together; alſo gently mix the flour with it till it becomes of a very 
thick conlilteace, Coyer the whole up warm to ferment and rife, 
particularly in cold weather; this is called laying ſpunge, and on 
a due management of this part of the proceſs greatly depends the 
goodnels of bread, provided the various materials are good. After 
letting it lie a proper time in this ſtate, an hour and a half, more 
or lels, according to the [tute of the weather, knead it well toge- 
ther; be not iparing of labour, and afterwards lay the whole thick 
at one end of the dough trough, and let it lie ſometime longer co- 
vered up. During this part of the buſineſs the oven muſt be heat- 
ed; when that is :fſetted, and properly cleared from aſhes, cin- 
ders, &c. make the bread into loaves, and place them in the oven 
as expeditious as poſlible; obſerving to make a ſmall fire on one 
fide the mouth of the oven to give light while ſetting, and alſo to 
prevent the external air from cooling it; ſtop the oven clole, and 
puli the bread out when baked. 

As à valuable and uſeful Improvement, we lay before our 
Readers, a Praftice communicated to us by Mr. JaMEs bronx. 
of AMPORT, HAMPSHIRE. 

METHOD OF RAISING A BUSHEL OF FLOUR, WITH A TEA 
SPOONFUL OF BARM. 

Suppoſe you want to bake a buſhel of flour, and have but one 

tea-ſpoonful of barm. Put your flour into your kneading-trough 
or trendle ; then take about three quarters of a pint of warm 
water, and take the tea-ſpoonful of thick ſteady barm and put it 
into the water, ſtir it until it is thoroughly mixed with the water: 
then make a hole in the middle of the flour large enough to con- 
tain two gallons of water, pour in your {mall quantity ; then take 
a ſtick — two feet long, (which you may keep for that pur- 
poſe), and ſtir in ſome of the flour, until it is as thick as you 
would make batter for a pudding ;* then ſtrew ſome of the 
flour over it, and go about your ual buſineſs for about an hour: 
then take about. a quart of warm water more, and pour in; for 
in one hour vou will find that ſmall quantity raiſed fo, that it 
will break through the dry flour which you ſhook over it; and 
when you have poured in the quart of warm water, take your 
{tick as before, and ſtir in ſome more flour, until it is as thick as 
before; then ſhake fome more dry flour over it, and leave it for 
two hours more, and then you will find it riſe and break through 
the dry flour again; then you may add three quarts or a gallon 
of water more, and flir in the flour and make it as thick as at 
firſt, and cover it with dry flour again; in about three or four 
hours more you may mix up your dough, and then cover it up 
warm; and in four or five hours more you may put it into the 
oven, aud you will have as light bread as though you had put a 
pint of barm. It does not take above a quarter of an hour more 
time than the uſual way of baking, for there is no time loſt but 
that of adding water three or four times. 

The author of this method aſſures us that he conſtantly bakes 
this way in the morning about fix or ſeven o'clock, puts the flour 
out, and puts this ſmall quantity of barm into the before mentioned 
quantity of water, in an hour's time ſome more, in two hours 
more a greater quantity, about noon makes up the dough, and 
about (ix in the evening it is put into the oven, and he has always 
good bread, never heavy nor 5 a 

When you find, he ſays, your body of flour ſpunged wp 

your water, you ſhould, 


flour all together, and then add the remainder of warm water, and 
your dough will riſe the better and eaſier. 

The reaſon he aſſigns why people make heavy bread is, not be- 
cauſe they have not barm enough, but becauſe they do not know 
that barm 1s the ſame to flour, as fire is to fuel; that, as a ſpark 
of fire will kindle a large body by only blowing it up, ſo will a 
thimblefull of barm, by adding warm water, raile or ſpunge any 
body of flour; for warm water 2 freſh life to that which is 
before at work; and the reaſon of making bread heavy is, becauſe 
the body ſpunged is not large enough, but was made up and put 
ihto the oven before it was ripe, or well fermented.  . 

In regard to the diflerence of ſeaſons, he preſcribes, that in the 


ſummer you ſhould put your water blood-warm ; and m winter, - 

nothing is ſo fit as bread, aſliſted by a previous manducation. 4 in cold froſty weather, as warm as you can bear your hand in it 

without wg it ſmart ; being ſure you cover up your dough . . 
t 


very warm in the winter, and your covering of it with dry flour 


every time you add warm water will keep in the heat; when you 


have added {ix or eight quarts of warm water, as before mentioned, 
in 


form in 
mical analyſis, bear to thoſe obtained from animal ſubſtances, M. Parmentier, 
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in ſuch a gradual way, you will find all that body of flour which 
is mixed with the warm water, by virtue of that one tea-ſpoonful 
of barm, brought into great agitation, waxing, or fermenting ; 
for it is to the Dur what the ſpirit is to the body, it ſoon fills it 
with motion. 0 e | 

The French have alſo a great variety of breads; as queen's 
bread, alamode bread, bread de Segovie, de Gentillay, — 
bread, &c. all prepared in ene manners by the bakers of 
Paris. The bread de Goneſſe excels all others, on account of 
the waters at Goneſle, a town three leagues from Paris. It is 
light, and full of eyes, which are the marks of its goodneſs, Pain 
de menage, is that which each family bakes for itſelf. Spice-bread, 
pain d'epice, denotes bread baked and iced over with the ſcum 
taken off ſugar in refining houſes; it is ſometimes alſo made with 
honey and other ſorts of ſeaſoning, and anſwers to what the an- 
. cients call pants mellitus. 

Among us, bread is chiefly divided into white, wheaten, and 
houſehold; diflering only in degrees of purity. In the firſt, all 
the bran is ſeparated; in the ſecond, only the coarſer; in the 
third, none at all: fo that fine bread is made only of flour; 
wheaten bread, of flour and a mixture of the finer_bran; and 
houſehold, df the whole ſubſtance of the grain, without taking 
out either the coarſe bran or fine flour. We alſo meet with ſym- 
nel bread, manchet, or roll bread, and French bread : which are 
only ſo many denominations of the fineſt and whiteſt bread, made 
of the pureſt flour; except that in ill- roll bread there is an addi- 
tion . milk; and in French bread, of eggs and butter. The 
proceſs is thus managed, they take half a bulhel.of fine flour, ten 
eggs, and a pound and a half of freſh butter, into which they 
Put as much yeaſt, with a manchet; and tempering the whole 
maſs with new milk, pretty hot, let it lie half an hour to rife, 
which done, they make it into loaves or rolls, aud waſh it over 
with an egg beaten with milk ; care 1s taken, the oven be not too 
hot, this they call French bread. a 

In Lancaſhire, and ſeveral of the northern counties of Eng- 
land, they have ſeveral ſorts of oaten bread - as, 1. The Ee» 
which is an oat-cake, kneaded only with water, and baked on 
the embers. 2. Clap-bread, which is made into thin hard cakes. 
3. Bitchineſs-bread, which is made of thin batter, and made into 
thin ſoft oat-cakes. 4. Riddle-cakes, which are thick and ſour, 
have but little leaven, and are kneaded ſtiff, And, 5. Jannock, 
which is oaten bread made up into loaves. Add to theſe Pag. 
bread, much uſed in many parts of Scotland; being bread con- 
ſiſting either wholly of the flour of peaſe, or of this and oat- meal 
mixed: the dough, ſometimes leavened, ſometimes made only 
with water, is formed either into bannocks or cakes, and baked 
over the embers; or into what they call baps, i. e. a kind of flattiſh 
rolls, and baked in the oven. In the ſtatute of aſſize of bread and 
ale, 51 Hen. III. mention is made of waſtel-bread, cocket-bread, 
and bread of treet; which anſwer to the three kinds of bread now 
in-uſe, called white, wheaten, and houſehold bread. 

It is for the intereſt of the community that the food of the poor 
ſhould be as various as poſſible, that, in time of dearth and ſcarcity 
of the ordinary Kinds, they may not be without ready and cheap 
reſources. To the diſcovery of ſuch reſources ſeveral benevolent 

hiloſophers have fucceſsfull turned their enquiries, we ſhall lay 

fore the reader the reſult of their experiments. 588 
1. BREAD of Potatoes. Potatoes, previouſly deprived of their 
kin, cut into thin ſlices, and put between paper, will dry in a heat 
ſomewhat leſs than 35% of Reaumur's thermometer; and, when 
thus dried, they will preſerve their white colour. By this proceſs 
they loſe about two thirds of their weight, and they may then be 
reduced to a fine-powder. A little of this powder thrown upon the 
fire ſends out a ſmoke, accompanied with a ſmell reſembling burnt 
bread. As this ſmell is perceived from all farinaceous vegetables 
when treated in the ſame manner, Mr. Parmentier thinks it may 
be conſidered as the characteriſtic of the preſence of an amylaceous 
matter. This ſmell does not, however, he obſerves, ariſe from 
the amylaceous or fibrous part ſeparately, but from both taken to- 
gether. The powder of potatoes, obtained in the manner de- 
ſcribed above, has the ſmell and taſte of wheat; and, like it, is 
devoured by rats and mice: but, even when moſt finely powdered, 
it has not the feel or brightneſs of the flour of wheat; although, on 
a- chemical analyſis, it yields the ſame products. It is alſo nutri- 
tious, and keeps well for a long time. 

Finding ſo great a ſimilarity between the meal of wheat and 
what may be called the meal of potatoes, Mr. Parmentier next 
endeavoured to make bread of them when mixed in different pro- 


portions His trials were made with one ſoutth, one third, one 


and two thirds, of the potatoe-meal, the-remainder being flour 
from wheat. Theſe proportions; with the addition ofa little (41x 


| and yeaſt, yielded bread which was well taſted, but which had fer. 


mented little, was brown, and covered with bard brown cruſts. 
Bread made from the meal of potatoes alone, with the addition uf 
ſalt and yealt, was catable, but very heavy, unfermented, and ex. 
ceedingly brown. This bread, from the meal of potatoes alone, 
was apt to crumble into powder. To give it more adheſion, he 
mixed with the meal a decottion of bran, or a mixture of hon 
And water; either of which made it lighter and more fermented : 
it obtained alſo a cruſt of a golden colour, became well taſted, 
and ſufficiently adhefve. Mr. Parmentier obtained bread alſo, 


well fermented, and of a good colour and taſte, from a mixture of + 


raw potatoe-pulp with meal of wheat, or potatoe-meal, with the 
addition of yeaſt and ſalt. _ 5 | 
| Potatoes, when uſed for making bread, are not readily diſpoſed 
to ferment; without which bread is very inſipid, and not eaſily 
digeſted. But Mr, Parmentier found, from a variety of expert. 
ments, that good bread might be made from equal quantities of 
flour and potatoe- meal. He concludes, therefore, with recom. 
mending the mixture of patatoes, in times of ſcarcity with the 
flour of wheat, inſicad of employing rye, barley, or oats, as has 
frequently been done. . 
hen grain is altogether wanting, mends the uſe of 

bread made from a mixture of the ar *0us powder of potatoes 
and of their pulp, this mixture being tefmented with leaven or with 
honey. The meal of this root, when diluted with hot water, ac- 
quires A tenaccous and gluey conſiſte owever fair the meal 
of potatoes may be, it always gives a grey colour to the bread made 
by mixing it with the flour of wheat; b mixture. of the pulp 
of potatocs with the flour of wheat docs not produce brown co- 
loured bread. Fan 

Mr. Parmentier made bread, very much like that of wheat, by 
a mixture of the following tour ſubſtances, viz. four ounces of 
amylaceous powder of potatoes, one drachm of mucilare extracted 
from barley, one drachm of rye, and a drachm and a halt of glutin- 
ous matter dried and powdered. ' 

2. BREAD from: different vegetables not commonly in uſe. Al. 
though horſe-cheſnut has not hitherto been employed, yet is is cer- 
tain that wholeſome bread, without any bitterneſs, may be obtain- 


ed from it. Mr. Parmenticr adviſes, that the fruit, after the ſkin 


is taken off, and the juice preſſed from jt, be made into a paſte. 
This maſs muſt be diluted in water, and then ſtrained through a 
ſieve. A milky-coloured liquor is thus feparated, which, on 
ſtanding, . depoſits a fine powder. This, being dried, is without 
either ſmell or taſte, and very fit for aliment; the maſs from which 
it is procured retaining the bitternels of the fruit. / 

The roots of the bryona, when treated in the ſame” manner, 
yielded a ſimilar white powder. By the ſame treatment alſo, fine 
white, inſipid, inodorous powders may be procured. from the roots 
of the iris, gladiolus, ranunculus, A arum, dracunculus, 


' mandragora, colchicum, filipendula, and helleborus; plants which 


grow ſpontaneouſly and in great abundance. | 

Of acorns bread lias frequently been made; and to this day, in 
ſome countries, they are in common uſe. The method of pre- 
paration which Mr. Parmentier recommends. is, that they be de- 
prived of. their cover by boiling, then dried and powdered, and 
afterwards baked in the ſame manner as the flour of wheat. When 
fully ripe, and made into a paſte, they were deprived of their 
aſtringency by merely preſſing their juice lrom them. The maſs 
remaining alter the preſſure, when fried, was eaſily reduced to a 
fine — jt by no means dilagreeable. | 

The gramen caninum arvenle, in its appearance, approaches to 
corn; and ſome naturaliſts have conſidered it as the original ſpe- 
cies from which all our grain is produced. Its roots arc [weet 
taſted, and have been employed in making ptiſans. In the pre- 
8 of them tor bread, it is only neceſlary that the roots 


ould be cleanſed, cut fmall, dried and pounded. This powder, 


Mr. Parmentier obſerves, does not diſſolve in cold water or ſpi- 
rits; but it does in boiling water, which it renders thick and 
cloudy, and, upon cooling, the whole maſs obtains a gelatinous con- 
ſiſtence, Upon a chenucal analyſis, it yields an acid empyreu- 
matic oil, which poſſeſſes a ſingular odour, reſembling that which 
is perceived on burning the plant. The ſpongy reſiduum, cal- 
*cined in the air, gives a fixed alkali, Thele properties inconteſ- 
tably prove, that it contains an amylaceous maticr ſimilar to that of 


grain, which appears to be the nutritive part of vegetables“. 


* M; Beccari of the Bolognian academy has diſcovered in the flour of wheat two diſtinct ſubſtances, The one he terms an aniazal or glutinous 


matter; the other, an amylaceous matter or vegetable paſte. 


The gluten has been ſuppoſed to be the nutritive part of corn, from its not diſſolving unleſs in vegetable acids; from its aſſuming a ſpongy 


iling water ; from its ſuppoſed analogy to the animal lymph ; and, a from the ſimilitude which the products it aftords, on a che- 
0 


wever, from various experiments, was led to conclude, with 


the celebrated Model of Peterſburg, that the gluten or animal matter of Beccari exiſts in the bran, and is not the nutritive part of the wheat. 


Having made ex 
coarſtneſs of the flour. Hence, were this gluten the nutritive part, t 


iments with four different kinds of flour, it appeared that the quantity of animal matter was always proportioned to the 
coarſeſt bread, or that which contained moſt bran, would afford the greateit 


quantity of nouriſhment. The contrary of this, however, is known to be fact, 
The amylaceous part, or, as ſome have termed it, tne feeula, of wheat and other vegetables, is a peculiar gum, not ſoluble in ſpirit of wine, 


vinegar, or cold water, It contains more acid, and leſs water, than the ordinary 
nouriſhment of men and other animals. Hence Mr. Parmentier concludes it to be the nutritive matter. 


gums. It is found in many of thoſe plants that make the 
This 
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„This amylaceous matter, formed hto a jelly, diffuſed in water, 1 


keeps for along time without ſuffering any change: it then turns, 
and at length putrifies. 


The amylaceous matter of acrid and poiſonous plants, although 


jnnocent and nutritive, cannot be converted into bread. without 
the addition of ſome * ſubſtance. In times bf great 
ſearcity, common bran will anſwer the purpoſe : hut, when 
year cog be had, the addition of a proportion of theſe is to 
etc , z 
My. Forwentier gives an account of the bread which he ob- 
tained from the amylaceous powders af the different ables 
mentioned above, with the addition of potatoes, and a ſmall quan- 
tiry of common len ven of grain, This bread appeared in general 


to be wellgfermented ; it was of a good white colour, and free 
from any diſagreesble odoyr ; but to the taſte it was ſomewhat in- 


lipid: which, however, he imagines, might have been corrected 
þy the addition of a proper quantity of ſalt, | 

As the reſources againſt ſcarcity here pointed out can he pro- 
cured only at particular ſeaſons, the author es a method for 
preſerving the matter thus obtained. For this purpaſe, he adviſes 
that bread prepared in the manner mentioned ahove ſhould be 
carefully dried, reduced to powder, and then kept in acloſe caſk. 
By this means he 1s. of opinion that it may be preſerved for a 
very long time, and will always be ready to make an agree- 
able and wholeſome panada by. the addition of 2 little butter 
and ſalt. g 


nene x 


wherewith this alimentary powder nouriſhed, made himſelf the 


ſubjett of experiment : and found, that three ounces of it for 
dinner, aud as much; tor ſupper, made into panada with water, 
was a ſuſſic ĩient quantity of alament for a day. his — 
by ſtool while he uſed it, he had reaſon to believe that it is al 

totally -alimentary. He concludes with recommending it not only 
as uſeful in times of ſcarcity, but as à proper ſubſtitute for ſea- 
biſcuit, and. as a fpecies of food well adapted for armies and 


uays, - 
n= method of making whole/ome BREAD, when wheat flour is 
gear, by mixing turnip wath it, communicated by a correſpondent. 
At the time I tried this method, bread was very dear, inſo- 


much that the poor people in the country where I live, could | 
x a — This put me upon 


hardly afford themſelves 
conſidering whether ſome cheaper method might 
than making it of wheat-meal. Turnips were at that time 
plevtifu), 
and boiled; when they were become ſoft enough to maſh, I had 
the geeateſt.part of the water preſſed aut of chem, and afterwards , 
had them mixed with an equal quantity .inweight of coarſe Wheat- 
meal; the daugh was then made an the uſual manner, with yeaſt 
or balm, ſalt, water, &c. It roſe very well an che 4rough ; and 
alter being well kneaded, was formed into loaves, and/put into the 
oven to he baked.. I had at the ſame time ſome other bread made 
with common meal in the ordinary way. 1 baked my turnip- 
bread rather longer than the other. When they were drawn from 
the oven, I cauſed a loaf of each ſort to be cut; and found, on 
examination, the turnip bread was ſweeter than the other, to the 
full as light and as white, but had a little taſte (though no-wiſe 
diſagreeable) of the . Twelve hours aſterwards I taſted my 
turnip bread. again, when I found the taſte of the turnip in it ſoarce 
perceivable, and the {mell quite gone off. On examining it when | 
it had been baked awenty-<four hours, had I not known that there 
were turnips in its compoſition, I ſhould not have imagined it: it 
had, it is true, a peculiar ſweetiſh taſte, but by no means diſa- 
greeable ; on the contrary, I rather 1 it to the bread made 
of wheat -· meal alone. Atter-it had 
it underwent another examination, When it appeared to me to be 
rather ſuperior to the other; it eat freſher and moiſter, and had not 
at all abated in its good qualities: in ſhort, it was ſtill very 
after a week; and, as far as I could ſee, kept as well as the | 
made of common wheat-meal. 

In my trials of this bread by the-taſte, I was not ſatisfied with 
eating it by itſelf ; I had ſome of it ſpread with butter; I taſted it 
with cheeſe; I eat of it toaſted and buttered, and finally in boiled 
milk and in ſoup: in all theſe forms it was very palatable and 


Inthe- iſlands of Banda and Am they make a kind of bread 
called Jaegam, or /agoe, of the pith of a/faranaceous tree, whoſe 
trunk ia the-thickneſs of man's thigh, ten feet high, and having 
a round head-top like a cabbage ;_ in the middle whereof is a 
I ſubſtance; which, being kneaded with water, fer- 
men 


not be found 


I 


4 


baked forty-eight hours, | | 


| 


| a deepcolour, and a ſufficiently agreeable reſtri 
had a number of them , waſhed clean, pared, | 


of oil: ſeparate the oil, and 


colour from coral. and even from 
Lett. P · 104. 


vol. i. p. 


bread of the Weſtphalians 


bakod upon - coals, ſerves the poorer ſort ſor bread. | 


ted, 
Phil, Iran ſ. No. 26. P · 4855. 


— 


we are not to e the glutinous matter as the nutritious, part of vegeta ry , Jtls 
TR Ly ane ot EY N it e the viſcid pellicle, and ſtops the air in fermentation z gives the ſavo 
sit to be light, to ferment; and Which forms the Imall cells ſeen in its It is funnd eſpecially near the cortical 


fervey the coheſſon of the piſſte-in fermenting br 
uſte tot bread ; oc ion 


In the Carihee iſlands, they make bread of the root of a pojſon. 
ous plant called manic : probably the ſame with the cassava 
bread, which is made of the root of the yucca Mexicana. Phil. 
Tranſ. No. gg, p. 635, and No. 311, p. 2434. In Benzoni's time; 
all the ſhips bound trom Spain to Mexico, when they returned 
were vigtualled- with CASSADA bread inſtead of biſcuit, | 

Aſfrze of BRAD. —The price and weight of bread is regulated 
by the magiſtrates according to the price of wheat, and, in order, 
to dirett them in their allowance to the baker, they are to take 
notice, that the peck loaf of each ſort of bread is to weigh, when 
well baked, 171b, 6 oz, avoirdypoiſe weight, and the reſt in pro- 

ion ; and that every ſack of meal or flour, is to weigh two, 
undred weight and two quarters neat ; and that from every ſack 
now ono to be made, at an average, twenty ſuch peck loaves. 
Ot Dread, 3 8 4 
Wo have divers tables of the weights of the loaves both of 


vheaten and houſehold bread, at every price of wheat. If bread 


wants one ounce in thirty-ſix, the baker formerly was to ſuffer 
the pillory-; now, to forfeit not more than five ſhillings, nor leſs 
than one for every ounce wanting; and for every defett- leſs than 
an ounce, nat more than two thillings and ſixpence, nor leſs than 
lixpence ; ſuch-bread being complained of and weighed before a 
magiſtrate within twenty-four hours after it is baked or expoſed to 
ſale, within the bills of mortality, or within three days in any other 
place. Bakers are, obliged, under ' a penalty, to mark their 
wheaten-bread with a large Roman W. and their houſehold-bread 
with an H. It is to be obſerved, bread loſes weight by keeping: 
in ſome experiments recited by Bartholin, the diminution was 
near one-fourth in fix months. By 13 Geo. III. cap. 62, a ſtand- 
ard wheaten-bread was ordered to be made of ſuch flour as is the 
whole produce of the grain, the hull only excepted, and to be 
marked SW, but it is little uſed. . 
The weight of. loaves of any ſize may be eſtimated from thoſe 
of the penny loaf, by fimple addition; e. g. the fixpenny loaf 
weighs ſix times as much, &. and the wheaten loaves are three- 


| fourths of the weight of houſehold loaves. See Burn's Juſtice, 


vol. i. p. 220. 

BREAD, in Medicine. Beſides alimentary, bread has alſo medi- 
cal qualities; decoctions, creams, and jellies of bread, are direfted 
in ſome diſpenſaries. Some direct acorn-bread, dipped in red 
wine, to be thruſt up the anus, in 05 are” of that part. Bread 
cardully toaſted, and infuſed or lightly boiled in water, im ö 

t taſte. Ehe 
liquor taken as a common drink, has done good ſervice in a weak 
lax ſtate of the ſtomach and inteſtines: and in bilious vomitting 
and purging, or the cholera morbus, examples are related in the 
Edinburgh eſſays of ſeveral caſes of this Kind cured by it, without 
the uſe of any other medicine. * 

Bread made of good Wheat well leavened, and thoroughl 
baked, with a little falk. is the beſt; that which is not choroughly 
baked, ill kneaded, and without ſalt, as hurtful and unwholeſome, 
eſpecially in ſmoaky cities; ſo are unleavened bread, and cakes 
baked under the aſhes. In general, the lighter the bread, the 
better and more agreeable it is: coarle and barley bread is deter- 
live, and gently purgative, atleaſt to thoſe not uſed to it. Some 
recommend it, for perſons in the gout. See farther concerning 
bread in the writers on food and cookery; eſpecially in Hen. 
Nicolaus, who has a treatiſe expreſs on 1 Hen. Nico- 
lai Trakt. de Pane, Dantiſc. 1661. See alſo Fabr. Pibl. Antig. 
cap. 19, Sett. 6. | | 

Baan, in Ckymftry.—The chymiſt's art can extract from fo 
mild a ſubjett as bread, an acid, which is a powerful menſtruum. 
It is done in this manner: put two pounds of coarſe bread, cut 
into ſmall pieces, into a glaſs retort: place this in a ſand-heat 
and luting on a receiver, diſtil with a gentle fire, and there will 
be produced aliquor 8 water, with a ſmall quantity 

fire and rectify the liquor by a 'ſe- 
cond diſtillation in bdlnco Marte, and afterwards did it again in 


a ſand-heat, and there will — a moderately ſtrong, clear, 


acid liquor. This is a menſtruum capable of extracting the red 
rnets. Common bread af. 
fords it, but coarſe rye bread yields the greateſt quantity. Shaw's 
Oil of vitriol, poured upon crumbs of bread, will 
excite a ſurpriling degree of heat. Boyle's Works abridged, 
Bonpournichole, or bonpournickel BREAD, the name of a v 

coarſe bread eaten in Weltphalia, and many other places, Tha 

hal retains the „ name once 
iven it by a French traveller, bonpournichole, 
Nickote, 4 it is 2 means a coptemptible kind, It is far from 
being peculiar to this age or N : it has been known in dif. 
; 4 | tant 


bles, yet it is a very neceſſary logradient, It is that which pre. 


in; and this accounts for its being found in the greateſt quantity in coarſe: brown meal." It is this gluten which, renders wheat a ſuperior 


iment ce dhe other ,grajns and ro. 


e 


— 
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— 4 to be * aci it afrer (6D 1) ; ſhould it be miſplaced, or thrown out. in 7 * 
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good for his horſe 
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unt places, and in different ages, and was called by the ancient 


pants 1 or panis inpurut, from its not being ſo tho- 
roughly cleanſed from the huſk or bran, as the fine ſorts of bread 
are. 
The wreſtlers of old eat only this ſort of bread, to preſerve 
them in their ſtrength of limbs; and we may learn from Pliny, 
that the Romans for three hundred years knew no other bread ; 
unqueſtionably, this coarſe bread nouriſhes more, aſſuages hun- 
ger better, and generates humours leſs ſubje& to corruption, 
than the white, | | 

The inhabitants of Weſtphalia, who are a hardy and robuſt 
people, and capable of enduring the greateſt fatigues, are a living 
tellimony of the ſalutary effects of this ſort of bread ; and it is re- 
markable, that they are very ſeldom attacked by acute fevers, and 
thoſe other diſeaſes which ariſe from an ebullition of the humours, 
and a malignant colliquation of the blood, and of the humours of 
which it is compoſed, It is certain that a leſs ſtrong diet is more 
proper to weakly conſtitutions, and people of ſedentary lives, 


than this; but for thoſe who will uſe the neceſſary exerciſe with 


in all the diſorders of the ſtomac 
and other complaints of the ſame kind: and beſides thefe, there is 


by beating it into a paſte with water, or t 


I be internal ſubſtance of the 


it, it is eaſy to ſee that it is preferable to all other kinds of breed, 
ſince it remarkably reſtores ſtrength, * and has another ſalutary 
eſſect, which is, that it renders the belly ſoluble ; this was a qua- 
lity remarkable in coarſe bread, and highly commended in it, fo 

early as in the days of Hippocrates. : 
he Germans make two forts of waters by diſtillation from 
this bread; the one with, the other without, the addition of 
a ſpitituous liquor : to both which great virtues are aſcribed. 
That without any thing ſpirituous, is made of the juice of cray- 
fiſh, May-dew, roſe- water, nutmegs, and ſaffron, diſtilled from a 
large quantity of this bread. This is eſteemed a great reſtorative, 
and given in hectic habits. The other is diſtilled from this bread, 
and Rheniſh wine, with nutmegs and cinnamon. This is given 
4 vomiting, and loſs of appetite, 


a ſpirit diſtilled from it by the retort, in the dry way, which, when 
rated from , its fœtid oil, is eſteemed a powerful ſudo- 
rific, aud very valuable medicine, in removing impurities of the 


blood, | 


BrEAD-frut, at Otaheite, in the South Sea, grows on a tree 
about the ſize of a middling oak: it is about the ſize and ſhape of 
a child's head; the ſurface is reticulated, and covered with a 
thin ſkin ; the eatable part lies between the {kin and the core; it 
is white as ſnow, and of the conſiſlence of new bread. It has an 
inſipid, ſweetiſh taſte, reſembling that of the crum of wheaten bread, 
mixed with a Jeruſalem artichoke. It is roaſted and baked before 
it is eaten, Three, different diſhes are prepared from this fruit, 


and mixing it with ripe plantains, bananas, or the ſour paſte which 


they call maſie. For a particular account of the tree, its fruit; 


&c. ſee the Article ARTOCaRrPUs. 
© BREAST, in anatomy, a prominent fleſhy part of the human 
body, on the outſide of the thorax, ſerving to ſeparate the milk. 


Anatomiſts ſometimes divide breaſts into perfect, which are com- 


poſed of a multitude of glands, interwoven with veins, arteries, and 


nerves; ſuch as are thoſe of women; and, imperfett breaſts, com- 


poſed chiefly of fat, with a few lands, ſuch as thoſe of men. 
reaſt is compoſed of a great num- 
ber of glands, of various ſizes and an oval figure, intermixed with 


globules and.yeſſels of fat. Theſe excretory dutts, as they ap- 


roach the nipple, join and unite together till at laſt they form 
even, eight, or more {mall pi s, called tubuli ladliſeri, which have 
ſeveral croſs canals, by which they communicate with one another, 
to obviate the inconveniences that might accrue from the caſual 
obſtruction of one or more of them, Theſe tubes are not every 


| Where of equal —_— but in ſome places more, in others leſs, 
dilated: ſo as to form cells, which ſeem contrived to hinder the 


ſpontaneous efflux, and to create a neceſſity of ſucking, to'fetch 


out the contents. Of the concurrence of theſe tubult, or pipes, is 


the ſubſtance ot the papillæ, in great meaſure, formbd ; amon 

which is interſperſed a glandulous — ſerving to keep them 
from preſſing too cloſe on each other: and with it are intermi xed 
abundance of fibres derived from the external teguments of the 


fapille; by means whereof, the lacteal tubes are conſtringeg, and 
the motion of the milk is modified, | 


Beſides theſe veſſels, are abundance of fatty globules, called 
ductus adipoſe, which ſome would have only to fill up the inter- 
ſtices of the glands ; but Dr. Drake, after Malpighi, thinks they 
contribute to the compoſition of the milk, which ſeems nothing 


elle but water and oil artfully united. 


aud, at proper ſeaſons, to yield it. to the infant through the nipple. 
- Some, however, aſlert, that the milk is not formed from the blood, 
| but from the chyle, which is immediately conveyed thither by the 


— . 


The office of the breaſts is to ſecrete the milk from the arteries, 


in their glandulous ſubſtance, to collett it in their latteal tubes, 


thoracic, or pecquet dufts. And what confirms the ſuggeſtion, 
is the quick ſupply of the milk in nurſes, after a draught of cow's 
milk. The difficulty is to prove, that the thoracic duct reaches 
to the breaſts, which ſome abſolutely deny. Phil. Tranſ. No. 6g, 
and No. 40. p. 1357, and 805. 3 

Swelling breaſls, eſpecially if there be milk found in them, is 


milk of the cocoa- nut, 


| generally jadged a mark of the loſs of VIAOIVIv, and a proof 
that a woman has been with child; though; it is ſaid, it does not 
hold univerſally, 

The ſwelling of the breaſts during the time of geſtation; is ow. 
ing to the conſent between the breaſts and the UTERUS: there be. 
ing ſo near a dmmunieat ion between the mammary veſſels, and the 
hypogaltric veſſels of the womb; that dilation in the latter is at. 
attended with a fimilar one in the former. See PREGNANCY, &c. 

In virgins, the tubes which compoſe the glands of the h 
like ſpintter muſcles, contract ſo cloſely; that no part of the blood 
can enter them: but when the womb grows big with a rdrus, 
and compreſſes the — trunk of the great artery, the blood 
flows in _ quantity, with a greater force; through the 
arteries o 
being at firſt narrow; admits only of a thin water, but growi 
wider by degrees, as the womb grows bigger, the glands receive 
a thicker /erum , and aſter birth they run with a thick milk; be. 
cauſe that blood which before flowed to the fetus, and for three 
or four days afterwards by the uterus, beginning then to ſtop, does 
more dilate the mammillary glands. 

The breaſts, eſpecially after delivery, are liable to divers diſ. 
eaſes; as inflammations, excoriations, indurations, tumefattions, 
nodes, abſceſſes, ſcirrhuſes, and cancers; to which may be added, 
certain peculiar diſorders, as the /parganofts, ftrangalides, and 
gynecomaſion. See CANCER: | 

In men, the breaſts are very ſmall, and chiefly for ornament ; 
— phyſical hiſtories give inſtances of thoſe who have had milk 
in them. a. 

The ancients repreſented Diana of Ephefus with many breaſts, 
as appears from ſeveral medals of that city; whence, the had the 
epithet Mammoſa ; q. d. having many breaſts ; an ' appellation 
which is alſo given to. Iſis and to Ceres. ITY 

BRE ASt allo denotes that cavity or region of the body by ana. 
tomiſts more frequently called THORA x4 See the Syſtem of Axa. 
TOMY, Part IV. Sect. I. throughout; Though in-propriety, the 
breaſt is rather reſtrained to the anterior part of the thorax where 
the ribs meet; called alſo ſternum and pedtus ; in Engliſh, popu. 
larly, the boſom, We ſay, a flat, a narrow, a ſtrait breaſt; a 
broad breaſt, not high, is ranked among the figns of longevity. 
Defluxions on the breaſt and lungs are dangerous. 

Smiting on the breaſt is one of the expreſſions of penitence, 
In the Romiſh church, the prieſt beats his breaſt in rehearſing th 
general confeſſion at the beginning of maſs. Coughs, catarrlf, 
aſthmas, phthiſes, peripneumonies, &c. are diſeaſes of the breaf 
See ASTHMA. PhyGcians alſo ſpeak of a dropſy of the breaſt, 
kydrops peftoris. See DrRopsy. Medicines for diſorders of the 
breaſt are called peftorals. N i 1 

BREATH, the wiND or Alx which is received and expelled 
by the mouth and noſtrils, in the aft of xzsPIRATION. See that 
Article. A ſtinking breath is one of the ſymptoms ufually prece- 
ding the acceſs of an intermitting fever. In ſome perſons, a ſtink- 
in Yevath is an indication of the menfes being at hand. It gene- 
rally ariſes from an (indigeſtion of the ſtomach. It is diſputed 
whethera ſtinking breath called /cabro, owing to rotten teeth: or 
gums, ſhould be reputed a diſeaſe. Calvin. Lex. Jur. 

BREATH is more particularly uſed- to. denote 'a ſtrength of 
lungs, whereby a man is enabled to hold out without taking wind, 
ſo oſten. In this ſenſe, we ſay a long, a ſhort breath. + The ordi- 
nary term of holding the breath does not exceed one thirdot a mi- 
nute. Bacon's Hil. of Life and Death. Ap. Works, tom. ii. 

4. ut en 
c Kor the pearl fiſhery they chooſe flaves who have the bet 
breath, or can continue the longeſt under water without fetching 
their breath. Pechlin has a dilfertation expreſs on living long 
without breathing. ne $2.14 

BREECHES, a garment wore by males. reaching from the 
girdle to the knees, and ſerving to cover the hips, thighs, &c. 
The ancient Romans had nothing in their-dreſs anſwering to our 
breeches and ſtockings; inſtead of which, under their lower tunics 
and waiſtcoats, they ſometimes bound their thighs and legs round 
with ſilken ſcarves, or fa/cte, called tibialia and Serene. Sal- 
muth. ad Pandiroll. p. i. p. 161. Kennet. Rom. Ant. Not. p. ii. 
lib. v. cap. 8. : | | | 

Breeches appear to be a habit peculiar to the barbarous nations, 
eſpecially thoſe inhabiting the colder countries pf the north ; 
— acitus calls them barbarum teg men. We find mention 
made of them among the ancient Getæ, Sarmatæ, Gauls, Ger- 
mans and Britons; they alſo obtained among the Medes and Per- 
ſians, as being a people of Scythian origin: alſo afterwards 

footing in Italy, ſome pretend as early as the time of Auguſtus ; 

ut without much foundation, that emperor's breeches, mentioned 
by Suetonius, being apparently only ſwaths tied over his thighs. 
acit, Hiſt, lib. ii; cap. 20. Pers, fat, ii. v. 31. Ovid. Thilt. 
lib. v. Eleg. 11. Suet in Auguſt, cap. 8s. . 

However this be, breeches were at length received into Italy. 
and grew ſo highly into faſhion, that it was thought neceſlary 
under Honorious and Arcadius, to reſtrain them by law, and ex- 
pel the braccarn, or breeches makers, out of the city; it appeari 
E thing unworthy, that a nation, which commanded the wor 


wear the habit of barbarians, We find frequent _—_ 


the breaſts, und forces a paſſage into their glands, which | 
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| younge and thin them in the quickeſt manner. 
are the 


near the coaſts. 


of brace, bratce, or bracche, in claſſic writers, but tlie ſorm of 
this habit is not agreed on: ſome will have it to have been u 
rough party coloured coat. 

BREE ING, in a moral ſenſe, denotesa perſon's deportment or 
behaviour in the external offices and decorums of ſocial life, 
In this ſenſe, we ſay well-bred, ill-bred, a man of breeding, &c. 

Good-breeding amounts to much the ſame with what is other. 
wiſe called politeneſs, among the ancient Romans urbanity. 
Good-breeding is near to virtue, and will of itſelt lead a man a 

at part of the way towards the ſame; it teaches him to rejoice 
in as of civility, to ſeek'out objects of compaſlion, and be pleaſed 
with every occaſion of doing good offices, 

Lord Shafteſbury compares the well-bred man with the real 
philoſopher : both characters aim at what is excellent, aſpire to a 

aſt taſte, and carry in view the model of what is beautiful and 
— The cofidut and manners of the one are formed ac- 
cording to the moſt perfect caſe, and good entertainment of com- 
pany ; of the other according to the {trifteſt intereſt of mankind ; 
the'one according to his rank and quality in his private ſtation, 


the other according to his rank and dignity in nature. Horace 
ſeems to have united both characters. | | 


Quid verum atgue decens curo et rogo, et omnis in hoc ſum. 


Shafteſ. Charaft. vol. i. p. 64. vol. ii. p. 242. vol. iii. p. 161. 
Hor. lib. i. ed. i. ver. 11. . 
BrEEDING of Fiſh. The neceſſary qualities of a pond, to 
make it ſerve well for breeding fiſh, are very different from thoſe 
which are to make it ſerve for the feeding of them, inſomuch that 
ſome particular ponds ſerve only for one of theſe purpoſes, and 
others for the other; and ſcarce ever the ſame pond 1s found to 
anſwer for them both. In general, it is much more rare to find 
a good breeding pond than a good feeding one. The beſt indi- 
cations for a good breeding pond are theſe; that there be a good 


quantity of ruſhes and graſs about its ſides, with gravelly ſhoals, 


luch as horſe-ponds uſually have: when a pond has this property, 
and takes rg breeding of fiſh, it is amazing what a progreſs 
will be made in a little time. The ſpawn of fiſh is prodigious in 
quantity; and where it ſucceeds, one is able to produce many 
millions: thus, in one of theſe breeding ponds, two or three mel- 
ters, and as many ſpawners, will, in a very little time, ſtock the 
whole country. 
When theſe 
the owner would have the fiſh to grow to ſome ſize in them, the 
method is to thin the numbers, becauſe they would otherwiſe 
ſtarve one another, and to put in other fiſh they will prey upon the 
Is and perch 
moſt uſeful on this account; becauſe they prey not only 

upon the ſpawn itſelf, but upon the young fry trom the firit 
hatching to the time they are of a conſiderable fize. Some fiſh are 
— to breed indifferently in all kinds of waters, and that in 
conſiderable plenty; of this nature are the roach, pike, and 

b. See the Article Fisn Pons. ./ wy 

BREEZE. a ſhifting wind, blowing from the ſea and lands 
alternately, during certain hours of the day or night; only ſenſible 


The ſea breeze, Dampier obſerves, commonly riſes n the 
morning about nine, proceeding flowly in a fine ſmall black curl 
on the water towards the ſhore: it increaſes gradually till twelve, 
and dies about five. Upon its ceaſing, the land- breeze com- 
mences, which increaſes till twelve; and is ſucceeded in the 
morning by che ſea breeze again. 
The ſea- breezes rule by 2 and the land-breezes by night: ſo 
that, dividing their empire, they remain as conſtant as the ſeaſons 
of the year, or courſe of the fun, on which they ſeem alone to 
depend; not but that they ap ſooner or later, ſtronger or 
weaker, in ſome places than ot and vary the alternative -ac- 
cording to the ſeveral latitudes, fituations, foils, mountains, val- 
leys, woods, and other circumſtances of the countries where they 
are found. ] 


In ſome countries, the ſea-breezes appear only to be efforts of 


the general or trade-wind, as at Barbadoes, and in many places be. 
tween the tropics, where the general wind, if not 1mpeded by 
mountains or iſlands, blows freſh in the day - time, but, after ſun 


ſet, the terreſtrial exhalations becoming precipitated, beget a new |' 


wind, which is not only able to make head againſt the trade - wind, 
but to repel it from their coaſts. ; 

The ſea-breezes do not all come from the ſame point of the 
compals, but from different points as the land lies. 


5 are not meant entirely for breeding, but 


4 


4 


\ 


In Brazil, and many of the Caribbee iſlands, they bave no land- | 


breeze, eſpecially if the ſhores lie low, as at Barbadoes, where 
the general or eaſtern wind blows from one end of the iſle to the 


other, and ſerves inſtead of the land · breeze. In other places they 


want the ſea-bfeeze, wy nem between the tropics, in coaſts 

which lie weſterly, as in t ern kingdoms of Africa. . 
If either the. caflerly or weſterly winds blow freſh, they hinder 

both the land and ſea- breezes in the 


very hot days, and when no other winds are ſtirring, the like al- 
teration of land and ſea-breezes may be obſerved on our coaſts, 
though with little certitude, any where to the northward of Portugal. 


Mediterranean; of which thoſe | 


are always found the weakeſt which riſe lateſt. In England, in |. 
MALT, anD Hors. 


Breezes are more conſtant in ſummer than in winter, and, more 
between the tropics than in the temperate zone; 

The general cauſe of thoſe aiternate breezes which ſet on and off 
the coalts in hot countries, is the greater rarefattion of the air b 
reflected heat, and by fermenting exhalations over the land than 
over the water: the denſer air from the water becomes a ſea- 
breeze in the day ; but this air condenſed again by the cold of the 
night, may then occaſion a land- breeze. 

| Breezes differ from etaſie, or TRADE-W1N ps, as the former are 
diurnal, or have their periods each day ; and, beſides they are only 
—— near the ſhore or coaſt; whereas the latter are anniver- 
ary, _ blow at a diſtance from land. Phil, Tranſ, No. 18g. 
p. 158. ' . 

BREVITY, in a_general ſenſe, that which denominates a 
thing brief or ſhort, Brevity. is more particularly uſed in ſpeak- 
ing of the ſtyle or compoſition of, diſcourſe. Brevity of diſcourſe 
is by ſome called brackylogra, and breviloquentia ; ſometimes laco- 
m/mus, Tacitus and Perſius are remarkable for the brevity of 
their ſtyle. There are two kinds of brevity, one ariſing from 
dryneſs, _ and narrowneſs of genius; the other from judg- 
ment and reflettion: which latter alone is laudable. Brevity 1s 
ſo eſſential to a tale, a ſor.g, and an epigram, that without it, they 
neceflarily langutſh and become dull. . 

Rhetoricians make brevity one of the 697 marks or con- 
ditions of eloquence; but the rules they preſeribe ſor attaining it. 
are difficult to apply, ſo as ſtill to keep the due medium between 
too much and too little. A juſt brevity is attained by uſing all 
the words which are neceſſary, and none but thoſe which are ne- 
ceſſary. Sometimes it may alſo be had, by chooſing a word 
which has the force of ſevetal. It is this laſt kind which Quinti- 
lian admires ſo much in Salluſt; and the-imitation of which, by 
other writers, has cauſed ſo much obſcurity. a 


BREWER, a perſon who profeſſes the art of brewing ; in the 


| Eaſt parts of this kingdom, common brewers are very 


but in the Weſt and North-weſt it is cuſtomary for all deſcrip. 
tions of houſeholders to brew their own beer; the Company of 
Brewers of the city of London, were incorporated in the year 
1427, in the reign of Henry IV. 


TREATISE ON THE ART OF BREWING. 


Brewing is the operation of preparing ale or beer from water, 


malt, and 
1 74 1 INTRODUCTION. 


In the following we intend giving theoretic obſervations on the 
different proceſſes employed in the Art of Brewing, arranged un- 
der theic reſpettive heads; particularly intended to familiarize the 

raftice in private families, avoiding as muclr as poſſible all phi- 
folophic abſtruſe ideas. 


Common brewers, and thoſe who purſue the buſineſs profeſ. | 


ſionally, may uſe inſtruments and learned phraſes in order to make 
their trade appear myſterious; but ſuch is not the object of the 
editor of this treatiſe, he is only ambitious to give ſuch inſtruc. 
tions as will enable an attentive maſter, miſtreſs, or ſervant; to 
prepare a wholeſome pleaſant liquor, either to enliven the hours of 
convivality, or a beverage eſſentially neceſſary for the uſe of the 
table. From general opinion, home-brewed beer is much more 
wholeſome than that Eid by brewers and publicans; this gives 
ſuſpicion that unfair praftices or noxious materials are uſed in 
common brew-houſes ; whether ſuch praftice is cuſtomary or not 
we will not pretend to determine; being convinced no e of 
reputation could, conſiſtent with a fair character, ſell poiſon to his 
fellow creatures: therefore, as we are unacquainted with any baſe 
adulteration, we certainly have no right to beſtow cenſure. Af. 
ter the theory, we mean to give conciſe praftical rules for the 
proceſs of brewing, and ſubſequent management of different de. 
nominations of malt liquor; to conclude with ſome miſcellaneous 
obſervations on the ſubject. ; 

iſt. CONSIDERATIONS ON THE PROPERTIES OF WaTER, 
MALT, AND Hoes. | : e 

2d. BolLI xd, Wok rs, and FERMENTATION. 

3d. BREWING STRONG BEER, » 

4th. MiLD ALE. 

5th. TABLE. BEER. 


the table. 
th. CONCLUSIVE REMARKS. 


hough the art of brewing 18 undoubtedly a part of chymiſtry, | 


and certainly depends upon fixed and invariable cars, wa as well 
as every other branch of that fcience, theſe principles haye never 
yet been thoroughly inveſtigated, For want of a ſettled theory, 
therefore, the practice of this art is found to be precarious; and 


to ſucceed ſometimes, and at others to fail under the ſame manage - 


ment. Some ingenious theoretic hints, however, have been thrown 
out, in order to eſtabliſh a regular theory of brewing} the princi- 
pal of which we ſhall lay before our readers. 


I. CoxnsS1DERATIONS ON THE PROPERTIES Of WaTER, 


Water. The firſt conſideration is the quality of the water to 


| be employed in brewing; and here ſoft water is univerſally allowed 


# 


4 


bth. OAT Ark, and other fermented liquors, for the uſe of 
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' palate, when drawn to the great lengths of the 


EREWTNSD #4: 


| to be preferable to hard, both for the purpoſes of maſhing and 


fermentation. Tranſparency is, however, more eaſily obtained 
by the uſe of hard than ſoft water; firſt; from its inapxvitude to 
extraft ſuch an abundance of that light mucilaginous matter, 
which, floating in beer for a long time, prevents its fining ; 
ſecondly,* from its great tendency to a flate of quietude after 
the vinous ſetmentation is finiſhed; by which thoſe floating particles 
are more at liberty to ſubſide; and, laſtly, from the mutual unit- 
ing of the earthy particles of the water with thoſe of the mate- 
rials, which by their greater ſpecific gravity thus united, not only 
recipitate themſelves, but carry down alſo that lighter mucilage 
zuſt mentioned. For theſe reaſons, hard water is not well adapted 
to the brewing of porter, and ſuch beers as require a fulnels.of 
q ndon brewery, 

and of ſome country ſituations. 7 8 
Ihe purity of water is determined by its lightneſs; and in 
this, difkilte water only can claim any material -degree of per- 
ſection. Rain water is the pureſt of all naturally produced; but 
by the perpetual exhalations of vegetables, and other fine ſub- 
Aances floating in the atmoſphere, it does not come down to us 
entirely free from thoſe qualities which pond and river waters 
leſs in a greater degree. Theſe, eſpecially of rivers running 
wy tens and moraſſes, from the quantity of graſs and weeds 
ing therein, imbibe an abundance of vegetable ſolutions, 
which occaſions them to contain more fermentable matter, and 
conſequently to _ a — portion ol ſpirit; but at the ſame 
time induces ſuch a tendency to acidity as wall nt eaſily be con- 
quered. This is more to be apprehended towards the latter end 
of the ſummer than at any other time; becauſe theſe vegetable 


* ſubſtances are then in a ſtate: of decay, and thence more readily 


_ their pernicious qualities to the water which paſſes over 
them. 

At ſuch an unfavourable time, ſhould the brewer be neceſſi- 
fated to purſue his prattice, .it will behove him to pay the utmoſt 
attention to the cauſe of this diſpoſition in his liquor, and thence 
endeavour to prevent the ili conſequences, by conducting his 

roceſs to the extrattion and combination of ſuch parts of the ma- 
terials as his judgment informs him-will beſt counteratt its effects, 

Where there is the liberty of choice, we, would recommend 


the uſe of that water, Which from natural purity, equally free of, 
the auſterity of imbibed earths, and the rankneſs of vegetable 


ſaturation, has a ſoft tulneſs'upon the palate, is totally 'flavourleſs, 
inodorous, and colourleſt; whence it is the better prepared for the 
reception and retention of ſuch qualities as the procels of brewing 
is to communicate and preſerve. * | | t 

Tube next thing to be conſidered is the proper degree of heat to 
be employed in making the infuſion ; and here it is evident, that 
though this muſt be an objett of the utmoſt importance to the ſuc- 


ceſs of the operation, it is extremely; beak, perhaps impoſſible, 


to fix upon a preciſe ſtandard that hall at all times fully anſwer 
the putpoſe. On this ſubject Mr. Richardſon preſents us with 
the Lans obſervations | 4 

 Maoaſhing.—* The quality of the ſaccharine part of malt reſem- 
bles that of common 6 to which it is practicable to reduce 
it; its properties are entirely owing to its intimate connection 
with the other parts of the malt, from which ſuch diſtinguiſhing 
Navours of beers are derived as are not the immediate reſult of the 
hop. Were it not for theſe properties, the brewer might adopt 
the uſe of ſugar, molaſſes, honey, or the ſweet of any vegetable, 
to equal advantage; which cannot now be dorie, unleſs an eli- 
gible ſuccedaneum be found to anſwer that purpoſe. As we are 
at preſent circummſtanced, a ſearch on the other ſide would turn 
more to the brewer's account. We have in malt a ſuperabund- 
ance of the groſſer principles; and would government permit the 


introduttion of a foreign addition to the ſaccharine, which is too 


deficient, many valuable improvements might be made from it; 
as we could, by a judicious application of ſuch adventitious prin- 
ciples, produce a ſecond and third wort, of quality very little in- 
'ferior to the firſt. x Mo | 

« But in theſe experiments a very particular attention would be 


neceſſary to the ſolvent powers of the water at different degrees of 


heat, and to the inquiry how far a menſtruum ſaturated with one 
principle may be capable of diſſolving another. Such a conſidera- 
tion is the more neceſſary on this occaſion to dirett us clear of two 
extremes equally difagreeable ; the 'firſt is, that of applying the 
menſtruum pure, and at ſuch a heat as to bring off an over propor- 
tion of the oleaginous and earthy principles, which would occaſion 
in the beer, thus wanting its natural 
nels and auſterity which ſcarce any time the brewer could allow 


would be-able'to diffipate; the other is, that of previouſly load- 
ing the menſtruum with the adopted ſweet in fuch abundance as 


to deſtroy its ſolvent force upon the characteriſtical qualities we 
wilh to unite with it, and thereby leave it a mere ſolutign of 
Tugar. The requiſite mean is that of conſidering what portion of 
the ſaccharine quality has been extracted in the firſt wort, accord- 
ing to the quantity of water and degree of heat applied; and then 
to! make ſurh a; previous addition of artificial tweet as will juſt 
ſerve, to counterbalance the deficiency, and 'afſimilate-with that 
extracted with ſucceeding 


1 


re of ſaccharum, a harſh- 


| 


1 


—— 5 . we are taught to expect will 


ö 


| 


From the nature of the conſtituent principles of matt, it is caſy 
to conceive, that the former, or ſaccharine ar mucilaginous parts, / 
yield moſt readily to the impreſſion of water, and that at ſo low a 
degree of heat as would have no vilible efiett upan the latter. It, 
therefore, we are to have a certain proportion of every part, it is 
a rational inference, that the means of obtaining it reſis in a judi- 
cious variation of the extratting heat according io the ſeveral pro- 
portions required. | | ; 

A low degree of heat, afling principally upon the ſaccharum, 
produces a wort replete with a rich ſoft ſweet, fully impregnated 
with its attendant mucilage, and in quantity much exceeding that 
obtainable from increaled beat; which, by. its more powerful 
inſinuation into the body of the malt acting upon all the parts to- 
gether, extracts a conſiderable portion oſ the oſeaginous and ear 
principles, but falls ſhort in ſoſtneſs, fulneſs, ſweetneſs, and 
quantity. This 4s occaſioned by the coagulating property of the 
mucilage, which, partaking of the nature of flour, has a ten. 
dency to run into paſte in proportion to the increaſe of heat ap. 
plied; by which means it not only locks up a conſiderable part of 
the ſaccharum contained therein, — retains with it a proportionate 
quantity of the extrafting liquor, which would otherwiſe have 
drawn out the impriſoned ſweet, thence leſſening both the quan- 
tity and quality of the worts. And this has ſometimes been known 
to have had ſo powerful an eſſett, as to have occalioned the ſetting 
of the goods, or the uniting the whole, into a paſty maſs; for 
though heat increaſes the ſolvent powers of water in the moſt in. 
ſlances, there are ſame in which it totally deſtroys them. Such 
is the preſence of flour, which it converts into ar beſides thoſe 
of blood, eggs, and ſome other animal ſubſtances, which invaria- 
bly tends to harden. . Ti 

From a knowledge of theſe eflefts, we ſorm our ideas of the 
variations neceſſary in the heat of the extratting liquor; which 
are of more extensive utility than has been yet intimated, 
_—_ exceedingly limited -in their extent from one extreme to 

Other. 1 

The moſt common effefts of too low a beat, beſides ſome. 
times producing immediate acidity, are an inſipidity of the flavour 
of the beer, and a want of early 4ranlparency, from the ſuper. 
abundancy of mucilaginous matter extratted by ſuch heats, which, 
after the utmoſt efforts of termentatiop, will leave the beer turbid 
with ſuch a cloud of its lighter feculencies as will require the ſepa- 
ration and precipitation of many mont hs 40 diſperſe. 

„The contrary application, of tob much heat, at the ſame time 
that it leſſens the mucilage, has, as we have ſeen be fore, the efſett 
of diminiſhing the ſacc harum alſo; whence that lean thin quality 
obſervable in ſome beers; and by extratting an over proportion ol 
oleaginous and earthy particles, renders the buſineſs of fermenta- 
tion difficult and precarious, and impreſles an auſterity on the 
flavour of the liquor which will not eaſily be effaced. 

Vet the true medium heat for gach extradt cannot be univer- 
ſally aſcertained. An attent ion not only to the quality of the malt. 
but to the, quantity wetted, is abſohurly necſſary to the obtaining 
every due advantage; nor muſt the period at which the beer is in- 
tended for uſe to be omimed in 4he account. The quality of the 
water alſo claims a ſhare in the conſideration, in orden to ſupply 
that deficient thinneſs and Want of ſalvent force in hard, and to 
allow for the natural fulneſs and fermentative quality of ſoit; a 
particular to which London ina great maaſure owes the peculiar 
mucilaginous and nutritious quality cf its alt liquors. 

Although the variations above ulladei to are indiſpenſable, it 
is eaſy to conceive, from the ſmall extent af the utmoſt variety, 
that they cannot be far di ſlant. If, therefore, we know that a cer- 
tain degree extradis the itil principles in a certain proportion, we 
need not much confideration to x upon another degree that {hail 
produce the required proportion: of the remaining qualities, and 
effett that equal diſtribution df parts in the-extratt which. it is the 
buſineſs of termentation to form into a con ſiſtent whole.” 
Having given the ideas of the ſcientiſic Mr. Rieberdſon on 


Water, and the proper degrees of heat neceſſary to extratt the 


eſſential qualities of the mailt, maſhing, we ſhall 
only notice the ies of malt. referring the. proceſs of maki 
it, io the place where it will appear with / mure conſiſlenoe 
propriety. See the Article MALr. N 
Malt is dried brown and pale, ora mean between thoſe ex- 

tremes; in London called amber. Eo procure either of theſe the 
brewer muſt depend on his own judgment, or on the fidelity of 
his maltſter; either kind, if e :properly with food barley, 
will brew fine 2 | N le = 

The $ © may now at ing marks 
Bite a — — it — — 
ſoft, and is full of flour from one end to the other, it is good. 


If it has a round body, and upon putting ſome grains of it into 
water, t ſwim on the fur fade, it is good. Barley finks in 
water, malt that is not well made will do the ſame :/ but it is 


to be obſerved that this is not an invariable proof, bedauſe, if the 
malt be broken, or in the leaſt cracked, it will take in water, and 
fink. Malt that is rightly made will not be-hard, but of ſo mel- 
low a nature, that if over an dak board, :acroſs the gran, 
it will leave a white line che board, | like a mark of chalk. 


Its ſmell alſo may be conſuhed; for malt, though otherwiſe good. 


may 


— 
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BREWING. 


may have contratted an ill ſcent from the fuel it is dried with, or 
from the water uſed in the ſteeping. | 

Before malt is ground, it ſhould be ſcreened or ſifted from the 
tails and duſt, which would otherwiſe heighten the colour of the 
wort, render the liquor muddy, and give it a bad taſte, which could 
not afterwards be got rid of. 

The malt muſt be broken, in order to its communicating its 
virtue to the water. If it be ground too ſmall, its flour will-mix 


too freely with the water, and cauſe the wort to run thick. 


Many are of opinion that the beſt way is only to crack it, fo that 
none of the grains may come out whole: for the intent is, that 
the water ſhould draw out an extract, but not be mixed with the 
mealy part, in the manner of a paſte, or gruel. Some think that 
malt is better ground by a ſtone mill, than by a ſteel one, becauſe 
the former bruiſes it, and the latter only cuts the grains. 

After the malt is ground, it ſhould lie ſome time to mellow; in 
2 cool room, where no ſun comes. The time for this is different, 
according to its kind. Brown malt may be ground at from 
three to Lese days before it is uſed, in order that the corn, 
which is rendered uncommonly hard, by that degree of dryneſs, 
may be gradually ſoftened by the moiſture in the air; by which 
means it will become the more ſoluble in water. The pale malts 
require only one or two days. After lying thus in the air, lefs 
mathing ſuffices: the ſtrength of the malt is more perfectly ex- 
trated, and the beer will be conſiderably ſtronger than it would 
be with the ſame quantity of malt taken directly from the kiln. 
Care muſt be taken that it gets no damage in lying. | 

Hops. On the properties of hops we take the liberty to extract 
the following from Mr. Richardſon's Theoretic Hints ;— 

In tops, the quantity of oil is abundant ; the finer part, of an 
agreeable fragrance and great voſatility ; the coarſer, from its inti- 
mate union with an ro? oe ſaline earth; of the alkaline kind, is 
groſſer in its. odour, harſher in its flavour, and leſs ſubject to 
avolation. | 

The time of picking, the mode of curing, the care in bagging, 


the place of keeping, all have their ſhare in the 1 or de- 
e. 


ſtruction of the finer qualities of this vegetable. It the hop be 
lucked too early, the conſequence of immaturity is obvious; if 


it hangs too late, the conſtant avolation of its fine unttuous 3 


waſtes its fragrance, deſtroys its colour, and renders it of leſs va- 
lue and efficacy. An application of too much heat in-the curing 
has ſimilar effetts; for by evaporating the aqueous parts of the 
vegetable too haſtily, the finer parts of the eſſential oil riſe with 
them and are loſt, while the remainder receives an injury ſome- 
what -ſimilar to that of malt by the like injudicious treatment. 
The care in bagging and keeping is equally important, on the ſame 


principle of excluding, as much as poſlible, the action of the exter- 
nal air upon the hop, which carries off its more valuable qualities 
in the ſame manner as by too long continuance” on the plant. 


The cloſer they are preſſed down in the bag, the more effettual is 
their ſecurity againſt this injury; and the beſt — rv method of 
keeping them, 1s in a cloſe but dry room, the bags laid upon each 
other, and the interſtices well filled with a dry inodorous matter, 
ſuch as the firſt ſcreenings of malt, &c. | 

Time, however, will impair their virtues, in ſpite of the utmoſt 
precaution, and that ſo rapid as to render them incompetent to the 
nicer purpoſes of the pale-ale brewer, after the expiration of the 
firſt year; in all the ordinary modes of preſerving them. 

In theſe virtues of the hop are we to look for the primary prin- 
ciples of flavour and preſervation of malt liquors; which are to be 
extracted in ſuch manner and proportion, as the judgment of the 
brewer ſhall ſeem moſt likely to anſwer thoſe intentions. To ac- 
compliſh this, with certainty and advantage, particular attention 
mult be had to the ſeveral ends of extratting, and the different ef- 
fetts of thoſe extracts upon the reſt of the proceſs, viz. whether the 
purpoſe of flavour will not defeat that of preſervation, and whether 
the too anxious purſuit of preſervation will not weaken the powers 
and leſſen the effect of fermentation, to the very great loſs of the 
ſubject; for it is very certain, that every unctuous principle is an 


enemy to fermentation, and has a direct tendency to impair its 


action and deſtroy its efficacy. 

Hence are we taught by reaſon, what is confirmed by expe- 
rience, that the ſoluble parts of the hop, extracted Teverally, an- 
{wer leveral different purpoſes in beers, but taken collectively, tend 
to confound their virtues and pervert their uſes; and that in their 
extraction, it the means be not nicely proportioned to the end, the 
order of the proceſs is deſtroyed, and the intention of the brewer 


The flavour and the virtue of the hop is given in the common 
way, by a great deal of boiling. We have obſerved already, that 
a very little, with proper management, will anſwer the purpoſe, 
and the drink will be —— better. Therefore, in order 
to this, the hops ſhould be rubbed to pieces thoroughly between 
the hands, and then put in a bag into the receiver, for the wort to 
run gradually upon them. After this gentle wetting and ſoaking, 


they will give their virtue with a few minutes boiling; and the 


drink will be not only flavoured with this ingredient, but will be 

the better alſo in itſelf by ſparing the reſt of the boiling. 
Sixty or ſeventy miles round London, Kent * preferred. 
* more particularly thoſe called Farnham hops, their grow- 
0. 40. 


ing in the vicinity of that place; their reputation is ſo , that 
they generally bear an extra price of 6d. per pound. . In Wor- 
celterſhire, Herefordſhire, and the adjacent counties, hops of the 
plantation called the Worceſter, are uſed; and if we may judge 
of the —— of the hop from the quality of the beer, there 
certainly is not more excellent malt liquor — in this king- 
dom, than in the circuit where the hop of the latter plantation 1s 
uſed; particularly in private families. For the cultivation, ſee 
AGRICULTURE, Sect. XVI. 


II. BOILING WORTS AND FERMENTATION. 
Boiling Worts. The principal uſe of boiling, as it reſpects the 


of the extract, 12122 to that more minute ſeparation Which 
is to be effetted in the gyle tun. The eye is a very competent 
judge of this effett; for the concretions, into which the- continued 
action of boiling forms thoſe parts, are obvious to the ſlighteſt / in- 
[pettion ; whilit the perfett tranſparency of the interſtices of the 
worts points out its utility in promoting that deſirable quality in 
the beer. Theſe coagulable parts are formed from the ſuper- 
abundant mucilage already mentioned ; and hence they are found 
in greater 7 in the firſt worts than in thoſe that come 
alter; at the ſame time, they are in theſe laſt ſo mingled with a 
quantity of oleaginous matter, that they become with much more dif- 
hculty coagulable in the weak worts than in ſuch as are ſtronger, 


During this operation the hops are generally added, which are 
found to be abſolutely neceſſary ſor preventing the too great ten- 
dency of beer to acidity, The fine eſſential vil of hops being moſt 
volatile and ſooneſt extracted, we are thence taught the advantage 
of boiling the firſt wort no longer than is ſufficient to form the 
extract, without expoſing it to the action of the fire ſo long as to 
diſlipate the finer parts of this molt valuable principle, and de- 
feat the purpoſe of obtaining it. To the ſubſequent worts we 
can afford a larger allowance, and purſue the means ot preſer- 
vation ſo long as we can keep in view thoſe of flavour; to which 
no rules can poſitively direct, the proceſs varying with every va- 
riety of beer, and differing as eſſential in the production of porter 
and pale ale as the modes of producing wine and vinegar. 

The conſequence of not allowing a ſuthcient time for the due 
ſeparation of the parts of the wort and extraction of the requiſite 
qualities of the-hop muſt be obvious. If we proceed to the other 
extreme, we have every thing to apprehend from the introduction 
of too large a quantity of the groſſer principles of the hop, which 
are very inimical to fermentation; and from impairing the fer- 
mentative quality of the worts themſelves, by ſuffering their too 
long expolure to the action of the fire paſſing through them, 
whereby they are reduced to a more denſe — and their 
parts too intimately blended to yield to the ſeparating force of 
termentation with that eaſe the perfection of the produtt requires. 

Fermentation. The laſt ſtep in the procels of — is to fer- 
ment the liquor properly; for it this is not done, whatever care 
and pains have been taken in the other parts, they will be found 
altogether. inſufficient to produce the liquor delired. The firſt 
thing to be done here-is to procure a proper ferment; for though 
all termentable liquors would in time begin tacerment of them- 
ſelves, yet, being alſo ſuſceptible of putretaction, the vinous and pu- 
trefattive ferments would both take place at the ſame time, in ſuch 


only two kinds of artificial ferments procurable in large quantity, 
and at a low price, viz. beer-yealt and wine-lees. A prudent 
management of theſe w_ render the buſineſs of the brewery 
for diſtillation, as in the buſineſs of the malt-diſtiller, &c. much 
more eaſy and advantageous. Brewers have always found it a 
conſiderable difficulty to procure theſe terments in ſufficient quan- 
tities, and preſerve them conſtantly ready for uſe; and this has 
been ſo great a diſcouragement to the buſineſs, that ſome have 
endeavoured to produce other ferments, or to form mixtures or 
compounds of particular fermentable ingredients: but this has 
been attempted without any great ſucceſs, all theſe mixtures fall- 
ing ſhort even of common baker's leaven in their uſe. Whoever 
has a turn for making experiments and attempting improvements 
of this kind, will find it much eaſier and more advantageous to 
preſerve and raiſe nurſeries of the common ones, than to deviſe 
mixtures of others. Yeaſt may be rk by freeing it from 
its moiſler parts. This may be done by the ſun's heat, but · low ly 
and imperfectly. The beſt method is by gently preſſing it in 


canvas bags: thus the liquor part, in which there is ſcarce any 


virtue, will be thrown off, and the ſolid will remain behind i 
form of a cake, Which may be packed in a barrel or box, and will 
keep for a long time ſweet and tragrant, and fit for the finelt uſes ; 
and the ſame method may be taken either with wine-lees, or the flow. 
ers of wine. The former may be brought from abroad with great 
eaſe in this manner; the latter may be made with us from the lees, 


| by only diſſolving them in water, and ſtirring them about with a 


ſtick; by this means, the lighter, more moveable, and more active 
part of the lees will be thrown up to the top, and may be taken off 
and preſerved, in the manner above mentioned, in any quantity 
deſired, By this means, an eaſy method is found of railing an 


IR fund; or a * ſupply of the moſt pro- 


worts particularly, is to ſeparate the groſſer or more palpable parts 


and hence theſe require to be much longer boiled than the others. 


a manner that the product would be entirely ſpoiled. There are 
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per ferments may be rendily formed in the way of ſucceſſive gene- 
ration, ſo as to cut off all future occaſion of complaint for want 
of them in the buſineſs of diſtillation. It muſt be obſerved, that all 
ferments aboend in eſſential oil much more than the liquors 
which produce them; whence = very ſtrongly retain the par- 
ticular flavour and ſcent of the ſubjett from whence they were 
made. It is requiſite, therefore, before the ferment is —_ 
to conſider what flavour onght to be introduced, and accor ingly 
what ſpecies of ferment is molt ſuited to the liquor. "The altera- 
tion thus cauſed by ferments is ſo conſiderable, as to determine or 
bring over any naturally fermentable liquor of a neutral kind, to 
be bt the ſame kind with that which yielded the ferment. The 
benefit of this, however, does not extend to malt, or to any otlier 
matter that does not naturally yield a tolerably pure and taſteleſs 
ſpirit, as it otherwiſe makes not a (imple, pure, and uniform fla- 
vour, but a compound mixed one. | 

The greateſt circymſpettion and care are neceſſary in regard to 
the quality of the ferment. It muſt be choſen perfectly ſweet 
and freſh :- for all ferments are liable to grow muſty and corrupt ; 
and if in this caſe they are mixed with the termentable liquor, they 
will communicate their nauſeous and filthy flavour to it, in fac 
a manner, as never to be got off. If the terment is ſour, it muſt 
by no means be uſed for any liquor ; for it will communicate its 
flavour to the whole, and even prevent its riſing to a head, and 
give it an acitous, inſtead of a vinous, tendency, When the 

roper quantity is got ready, it muſt be put to the liquor in a 

ate barely tepid, or ſcarce luke-warm; The beſt method of 

utting them together, ſo as to make the fermentation flrong and 
quick, is as follows :—When the ferment is ſolid, it mutt be 
broken to pieces, and gently thinned with ſome of the warm li- 
quor; but a complete or uniform ſolution of it is not to be ex- 
74 or deſired, as this would weaken its efficacy for the future 

ufineſs. The whole intended quantity being thus looſely mixed 
in ſome of the luke - warm liquor, and kept near che fire or elſe- 
where in a tepid ſtate, free from too rude commerce with the 
external air, more of the inſenſibly warm liquor ought, at proper 
intervals, to be brought in, till thus, by degrees, the whole quantity 
is ſet at work together. When the whole is thus ſet at work, ſe- 
cured in a proper degree of warmth, and kept from a too free in- 
tercourſe with the external air, it becomes as it were the buſineſs 
of nature to finiſh the operation. N 

In the operation of fermentation, however, the degree of heat 
employed, is of the utmoſt conſequence. In forming the extracts 
of che malt, the variation of a few degtees of heat produces an 
important difference in the effect. In the heat of fermentation, 
firhilar conſequences reſult from ſimilar variety. Under a certain 


regulation of the (proceſs, we can retain in the beer, as far as art 


is capable, the finer ' mucilage, and thereby preſerve that fulneſs 
wpdn the palate which is by many ſo much admired: on the other 
hand, by a flight alteration we can throw it off, and produce that 
evennels and uniformity of flavour which has ſcarce any charac- 


teriſtical property, and is preferred by ſome only tor want of that 


heavineſs which hey complain of in fullbeers. It a more vinous 


racy ale be required, we can, by collecting and confining the 
operation Within the body of the wort, cauſe the ſeparation and 
abſorption of ſt;h an abundant portion of the oleaginous and 
earthy principles, as to produce a liquor in a-perfett ſtate at the 
earlieſt period, and ſo highly flavourous as to create a ſuſpicion of 
an adventitious quality. | 

Further Obſervations. When the wort is in a proper degree of 
coolneſs, the yealt is generally put into a large bowl, and a little of 


the wort, juſt warm, is added to it. The yeaſt ſwims at firſt on | 


the ſurface, but ſoon blends itſelf with the wort, and begins the 
termentation. 'As ſoon as this happens, the whole is mixed with 
the wort in the working tun. | 
If the fermentation ſhould not rife properly, a little of the 
fineſt wheat flour, ſifted over the wort, ſo as to cover the whole 


ſur face of the liquor, will, by forming a kind of artificial head, 


confine the air, and ſoon — the cffett defired. If a greater 
degree of warmth ſhould be wanted, a ſlone jug filled with boiling 
water, and put into the wort, will communicate a gentle heat 0 


the whole, and as the liquor warms, the fer mentation will come on 
in a gradual! and proper manner. 


In the courſe of the fermentation, it may ſometimes be neceſ- 
ſary, in order to quicken it, to beat in the yeaſt, or rather to ſtir it 
with a whiſk, which ſhould be perfectly clean, ſcalded in boiling 
water, and then wiped dry. It will alfo by this means retain ſome 


degree of warmth, which will likewiſe help to promote the fermen- 


tation. Theſe meaſures, with an additional warmth given to the 
air, and warm" coverings laid over the working tun, ſeldom fail to 
anſwer the end deſired. 

If the fermentation proceeds too violently, owing to the warmth 
of the weather, or too great quantity of yeaſt, the beſt way of 
checking it is, to-cvol the air, by giving it a more free admiſſion, 
and to mix a little cold wort with the fermenting liquor. The 
practice of adding fome'unftuous ſubſtance is bad, and therefore 


- ſhould be rejected. 


Cre ſhould be taken to have the eaſks in good order agvinſt 


the time that the fermentation is completed in the tub; that is, abſt 
- they ſhould be tight and clean, and perfectly free from filth or NEON diſcharging. the clear wort, when the mathing.1s 


\ 


ſmell ; fot if they have either of theſe deſects, the whole labour 
will be loſt, becauſe the excelleney and fine fla your of the Jiquur 
will be deftroyed. ; 

The perfettion of malt liquors depends not only on the propor. 
tion of the oils to the ſalts, and on the proportion of hops uſed in 
brewing, but alſo on the fermentations being carried on flowly 
and coolly, For this reaſon cool weather is belt for brewing of bee 
intended for long keeping. It, therefore, the liquor be not draw; 
off before the fermentation has procceded too far, ſome of the 
coarſer oils will return into the liquor, and give it a diſagrerable 
and greaſy taſte., On the contrary, it the fermentation has not 
been continued its due time, the unpurities which would either 
have ſunk down in the lees, or have, been thrown up with the head, 
will remain in the liquor, and preveut its becoming clear and well 
taſted. 

When the fermentation is at its height, all the dirt or foul yeal!, 
which riſes on the ſurface, mull be carefully ſkimmed off. 

When the fermentation begins to ſubſide, after the liquor has 
been drawn off into the caſk, the caſk ſhould be filled up with a 
reſerve of the ſame liquor taken from another veſſel, but by no 
means with that which runs over. , | 

When the fermentation has ceaſed, the caſk being filled up, 
ſhould be _—_ down, leaving the vent-hole open, or but 
(hghtly covered, till al motion in the liquor be ſubſided; and after 
this is over, the vent-hole ſhoalil be tapped quite cloſe. The cuſ. 
tom of uſing bungs made of. cork is wrong. A wooden bu 
ſhould be fitted to the bung-hole as exactly as poſhble, and —— 
with a cloth, ſand or clay. oF 


Prattical Brewing. 


Brewhouſe and utenſils. To treat of the brewhouſe and uten. 
ſils, we prelume will be needleſs, as the con ſtruſtion of the one is 
the entire province of the builder, and the other of. the brazier, 
cooper, and other artificers, who are badly qualified for the buſi- 
nels, it they do not know the beſt mode of proceeding: we ſhall 
now proceed to give an approved eaſy praftice, and we hope, in- 
telligible, to every reader who will beſtow an attentive peruſal, 

Malt liquors, when we ſpeak of them in general, are of three 
kinds: 1. trong beer, which is intended for ang and 1s called 
October, becauſe the beſt is brewed in that month: 2. Ale, which 
is a ſtrong malt liquor. but not defigned for long keeping: and 
3. Small 1 which, when made but of a moderate ſtrength in the 
way we ſhall direct, will keep a very conſiderable time, aud be 
improving all the While. 3 


III. BREWING STRONG BEER. 


If the conveniencies of the brewhouſe will ſerve for brewing 
three or four hogſheads of October or ſlrong beer at a time, that 
will be the beſt practice. We will ſuppoſe three hogſheads. 
Theſe directions will equally ſerve for any larger or ſmaller quan- 
tity,” only allowing the due proportion of the ingredients. For 
brewing the three hogſheads, have five quarters of fine ſweet malt, 

6 buſhels may be ſuthcient, and is in general preferred. Let it 
be ſuch as has been malted about a quarter of a year, and has lain 
in a large heap all that time to mellow. See that it be perfectly 
ſound, fine, tender, and entirely olean trom duſt or any other mix- 
ture. Let this be ground iti are, juſt ſo. much, that every grain 
is fairly broken, and no more; then lay it up in a heap in a cool 


ſhady place, and let it lie eighteen hours. Thus will you have a 


pertett fine malt, in the exatt right condition for brewing. 
Procure a ſweet, clean, and well-taſted foft water, perfeti h 
re. When the water is got imo the copper, put in à quarter 

of a pound of hops with it, aud an ounce of common ſalt; and, when 


it begins to heat, ſift over it, through a coarſe ſieve, as much 


malt as will juſt coat it over to keep in the ſpirit. When this 
is on, briſk up the fire, and bring the water to ſimmer; but do 
not let it boil up: then draw it off at once into the maſh tub, which 
muſt bei placed in a larger tub, as before obſerved, with the 


coat of malt upon it; and Jet it Rand till the thick vapour ceaſcs, 


and you can conveniently look down into it, and ſee your face. 
When it is in this condition, pour. in the malt, a ſiitle at a time, 


and let ſome other perſon ſtir it about all the while it is rur- 


ning in, that there may be no clodding of it together in any part. 
When all is in, let the _— be continued a little, that you may 
be ſure every | pai of the malt is free and well mixed-with the li- 
quor: then fi up the cavity between the outfide of the maſh-tub 
and the outer veſſel with water of the ſame heat that in the maſh- 
tub was when the malt was put in: keep water boiling to ſupply 
the place of this as it cools: obſerve the temper of it at firſt, and 
once in ten minutes draw off as much of that which is co! 
as will be needful to make room ſor ſo much freſh boiling water 
as will bring the hole to the dame heat it had at firſt ; and every 
time the freſh hot water is put into the ſpace between the two 
Ing a very flow and gentle ſtirring to the malt in the maſl- 
tub. 

In theſe double veſſels there is to be always one cock that com- 


municmes with the ſpace between the two where the water is, 


to let that out as it cools; and another through the real bottom 
and fatſe boom of the maſn-· tub, which goes alſo through tlc 


done 


| 
L 
F 


and more, and the ſcent will become mare penetrating, for the 


got. into the caſks. / 


it is. conſiderably ſtrong, and will be a good addition to ſma 1 


experience, and that. declares in favour of, this way ot 
large ſediment that ĩs thus mad} from the drawing of the fige.wort 
trom the iu a | +. .. + | the ſediment to fall more fully and more regularly. The only 


o 


and ſuch as prefer this, which is indeed y referable, m - 
derſtand the reaſons of the difference. A points in eh 
the variation conliſts, may ſeem little; but it is on theſe little 
things the excellence of brewing depends. n 

It is a common direſtion that the worts are to lie thin for caol- 
ing; and the uſual practice, which in theſe caſes is to let the worts, 
one parcel after another, into the coolers, and thence into the tun, 
favours it; but experience in this perfect method of brewing 
ſhews otherwile, - In this way the whole three hogſheads of wort 
are to be in the upper cooler together; and this w 
will cool more {lowly indeed, but much better, than in the three 
parcels; for while it cools in this large body, jt mellows' all the 
time, and loſes leſs of the ſpirit; for when the wort is laid thin, as 
brewers expreſs it, that is, a ſmall quantity in a broad cooler, the 
air has great power in eyaporation ; and the wort not only becomes 
thicker by what it loles in the cooling. but what is much more 
eſſential even than that, this loſs is of the moſt ſpiritugus and ex- 
cellent part. FO 1 

Theſe are the diſadvantages attending the common praftice, 
and the common rules of {preading the wort thin: but beſides 
the benefit ariſing from preventing theſe, by our method of 
cooling in a large body, there are ſeveral particular advantages 
attending this practice. The mellowing of the wort from a 

rfett mixture of its parts is one: another is the certainty 
that all the three runnings are perfe&tly mixed one with the other; 
aud. conſequently, every * of the liquor is alike before the 
working begins; and thirdly, the dropping ſome coarſe matter 
twice over, namely, once in each cooler, which, being the heavieſt 
part of the ingredients, and, perhaps, ſome accidental foulnels| 
with it, would have prevented the regular and perfeft fermenta- | 


* 


| 


tion, Every one knows how delicate and nice a point the Work- 
ing of beer is, and how ſmall a quantity of any improper ſubſtance 
is able to check it; therefore this is a vory ufeful practice, which 
ives any ſuch matter, that may by accident have got in, time to 
arate from the wort. The perſect mixing of the ſeveral parcels | 
of the wort, is a point as offencial to the regular fermentation, | 
thaugh it be not ſo well underſtaod, for the working never begins 
regularly, unleſs it begins in the whole, liquor at a time; 4%, it 
never can do that, unleſs the ſeveral portions, of it are perfectly 
mixed, This mixture cannot be ſo well made in the common 
way of brewing; but in this methad it is done completely, partly 
by the time the three parcels ſtand together in che upper cooler, | 
partly by the running of the whole from the upper to the under; 
and, finally, by the running of the wliole in . and eaſy 
manner into the working tun, | t 
Having now got the wort into the tun, and explained the rea- 
Tons of our particular practice in every article, we are to proceed 
to the fermenting or working of it. ,We, have,a fing ſubjett to 
work upon: for this will. be a clear, ſtrong, and excellent wort; and 
nothing is wanted but care to make ie complete 
in its kind, as any of the other operations. rf 
When the wort is in the tun, immediately get to work upon the 
yeaſt, Care muſt be taken to get that v hich ĩs perfely d and 
it muſt be mixed with a lle of the wort firſt, in a large 
bowl. Some of the wort muſt be ſaved for this purpoſe, as it is 
running into the tun, and a little more than is direttly wanted, for 
this ſervice; becauſe, if the fermentation runs too high, which; is 
what nobody can foreſee whether it will or not, then a little of the 
cold, unfermented wort. is, of all things, the mildeſt and quickeſt 
method to check it. WW 
The yeaſt muſt be thick, and in perfect good condition; and 
about three quarts will be ſufficient for the working this quantity 
of beer. It muſt be mixed very, gradually with a {mall quantity; 
of wort, let into the bowl for that 1 then the wort and 


yeaſt together gently into the tun. Cover it up cloſe, and watch 


it from time to time carefully, to ſee that the fermentation goes 
on as it ſhould. It ought to begin very gently, and encreaſe gra- 
dually: and it it proceed in this right manner, there will beyfirſt| 
a ſmiling flowery head upon the whole liquor, and by de rees 
this will thicken into a yellowiſh white = and, upon, holding 
the head a little over it, when,uncavered, there will a ſharp pene- 
trating ſcent ariſe. The head will from this time thicken more 
ſpace ol three days aud nights: at the end of this time it will na- 
turally abate, and by degrees ceaſe; and the drink is then to be 


CASKING. 

Therefore when the falling of the head ſhews the fermentation 
to,be.declining, let the wort be let out of the tun. This muſt be 
done by a cock, and that ſhould be let into the tun at.five inches 
abovę the bottom, for ſo much will be thick, making a kind of 
ſediment : and. this muſt be n left, behind: only the pure 
and clear wort being taken off, This ſediment is not. et her 
uſeleſs, though it muſt not be let into the caſk of the fine, z 


, 
1 
: 


beer, which may be brewed after this, and, wille it is working. 
This is a point that has been diſputed'; but there 18 pa.ghjde hike! 
uling the 


tun. 


The caſks ſhould be got in perfect good order by the time the 


wort will be fit for going into them ; and this is eafily done; be- 


cauſe we know perfectly when they will be wanted. Every thin 
ſhould be of the beſt Kind for this excellent ſort of drink; 
conſequently the caſłs for keeping it ſhould be of good ſtuff, and 
well made. No wood is proper but heart of oak: and they 


ſhould be fo well made, that the inſide being true and ſmooth, 
no fouineſs can lodge. | 
ort | they will keep the dri 
the whole | 


It they' have been painted ſome time 
nk the better, forthe paint ſtops up the pores 
molt perfectly, and by that means confines the ſpirit of the drink 
much better than pla wood: but this ought to be done in time, 
and they muſt be very well freed of ſcem, by ſtanding in the air; 
before they are uſed; for the abominable "ſcent of freſh paint 
would certainly affett the beer while it was in fo delicate a flate 
as working. Never put this fine beer into a new caſk; the true 
way to prepare the veſſels for it, is to ſcald them very well, over 
and over, and then keep one or two brewings of good ſmall beer 
in them. Theſe will thorpughly ſeaſon the caſte; and after this 
nothing will be required, but Tach thorough good cleaning as may 


be given v4 boiling water, and a little hard broom. When caſks , 


are painted, this ſhould be at the time of the firſt ſeaſoning, that, if 
any flavour of the paint ſhould be troubleſome, it may be in the 
ſmall beer, and not in ſuch as is of this value. * 
While the beer is put into the caſks, make a reſerve of ſome of 
it in a ſmall veſſel by itſelf, to fill up the others as they work over. 
It is the common practice to fill them up with the very beer that 


has worked out of the veſſel : but this is a coarſe method, and not 


fit to be uled for theſe fine kinds of drink. 

Let the beer be drawn ſoftly and carefully out of the working 
tun, not to diſturb the ſediment it has made, and fill up the caſks 
quite full. The drawing from the tun to the caſk will put the 
whole in motion; this will effett the languid fermentation ; and the 
working will begin again. They muſt be ſuffered to work out at 
the bung hole; and, as the quantity is diminiſhed that way, make 
it up olit of what was reſerved in the fmall caſk for that purpoſe, 
Thus muſt be done with great care, not to diſturb the fermenta- 
tion that is now going on in the liquor; and the beſt method of 
putting it in is by, means of a tin funnel, with a long ſpout : this 
thould be put in ſo far, that the end of the ſpout is two inches 
and a half buried in the beer, and then the liquor ſrom the reſerved 
caſk muſt be gradually let into it, by pouring gently into the fun- 
nel. This will fill up the veſſel without giving the leaſt diſturb. 
ance to the liquor : and thus it ſhould be kept filling up from 
time to time during the working: mba * 

In this manner wait with patience the natural period of this 
Night fermentation : according to the nature of the malt, the wa- 
ter, the degree of boiling, or the ſeaſon of the year, but moſt of 
all according to the management of it in the working tun, this 
will be longer or ſhorter ; fo that no time can be fixed hen it 
ſhall be over: but when it is, and all is quiet, ſtop up the caſks 
cloſe, and let them ſtand till the beginning of the next year, that 
is, ſuppoſing the beer was brewed in October, which is in general 
the belt time of all, it ſhould ſtand perfectly quiet, and without 
any mixture, till the N {pring. In this time it will per- 
fettly fine itſelf, The cold of the winter ſtopping all inte Ene 
motion in the beer will aſſiſt in this; but in the beginning ol ſpring 
the weather will take effect, and there will begin a new fermenta- 
tion which will laſt all ſummer. To prepare for this, the vent-hole 
muſt be opened, and it will be eaſy to fee whether the fermenta- 
tion is or is not begun. If it be, the vent hole muſt be left open; 
and in that manner it is to continue all the ſummer; ik the fer- 
mentation is not yet begun, the hole muſt be ſtopped again: and 
once in a week it muſt be opened to watch the beginning of this 
new ftermentation. 1 | 


which are ſometimes wanted: but we need not name them farther 
here, for the beer thus brewed, and managed throughout with this 
due care, there will be no occaſion for any aſſiſtance more than the 
beer will get itſelf, from time. If the examination of the beer 
ſhould, be omitted, till the fermentation has got any power, and the 
veſſel all this time pegged faſt down, there will be danger of its 
burſting : for though a very little communication with the air be 
ſufficient, as we ſee by opening the vent- hole; yet if the veſſel 
were every way cloſe, the power of tlie fermenting liquor would 
aw" ug; jp it.. | 

The veſſel ſhould ſtand with this opening till autumn. Uſually 
a week before Michaelmas, or thereabouts, is the time when this 
laſt fermentation naturally ceaſes ; it was brought on by the in- 
creaſing air of the ſpring, and it goes off as it cools in autumn. 

The beer may now be, conſidered as completely fermented : the 
hop will be mellowed in it, and one uniform taſte will prevail in 
the whole, which will be a mixture of the malt and hop mellow- 
ing one another; and neither wili be predominant, therefore all 


this beer can, poſlibly want is per ſect clearneſs. This is fo great a 


rewed 


recommendation to all malt liquors, that ſuch as has been 


with this expence and care, certainly ſhould not be deficient in it. 


Tf it were now ſto ped up, and to ſtand the winter in quiet, it 
. would of itſelf fine down, by ſettling a ſmall ſediment, and be v 
clear: but it is eaſy 0 help nature in this operation, and to cauſe 


This is a good time for putting thoſe ingredients into the beer 


N 
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done, into the receiver. No maſhing veſſel of any other kind can 
keep a due heat, or anſwer the purpoſe of opening the ſubſtance 
of the malt; for if the water be too hot when the malt is put in, 
it hardens inſtead of diflolving it; and if it be too cool at firſt, 


it ſoon grows into full condition of ſervice. The malt is to be 


kept in the. maſh tub in this manner one hour and three quarters: 


and in that time another copper of water, equal to the firſt, muſt 


- be made ready, covering it with the head of malt, and bringing it 
zuſt to ſimmer. f | 

A little before the ſecond copper of water is ready, the firſt 
wort is to be begun tobe run off; and the hops are to be pre- 
pared for ſoaking in it as it runs. This is the improved method of 
brewing. The whole quantity of hops for the three hogſheads of 
this beer, which is intended tor keeping a conſiderable time before 
it is uſed, muſt be eighteen pounds, that is, ſix to each 2 2 
Therefore as the quantity of one hogſhead is now in tlie maſh, take 
ſix pounds of hops, ſprinkle them over with a very little ſalt, and 
rub them well to pieces between the hands. Tie them up in a 
looſe bag of coarſe canvas, and put them into the receiver, that is 
under the math tub: then let the wort run clear out at the tap in 
the maſh-tub in a ſmall ſtream, not thicker than a large ſtraw ; and 


let it run upon theſe bruiſed hops. This will ſoak them, ſo that 


they will readily, and that at once, as it were, give their full vir- 
tue, when the wort comes to be boiled. The ſalt that is put to 
the water, and to the hops, is not enough to give the Jeaſt taſte to 


the wort; but it will give it a kind of ſpirit that water alone never 


has; and will make it extract, much better than, it otherwiſe 
would, the virtues both of the malt and of the hops, 
As the wort drains from the malt in the maſh- tub, there muſt 
be a gradual ſupply Irom the copper of boiling water. The intent 
is, that a hoglhead. of wort be run off; but though ſomething 
more than a hogſhead of water was uſed, to allow for the quantity 
that the malt ſoaks up without return; yet this whole quantity 
muſt not be had from what was firſt in the maſh-tub. There are 
to be three ſuch maſhings from this quantity of the malt; and one 
is o follow another, without letting the malt ever grow dry. 
Therefore, when the liquor is ſo far drained out of the . 
that the malt begins to Took dry, let ſome of the hot water be let 
out of the copper into the maſh-tub; and ſtir the malt well about 
in it. | This muſt be let in very gradually, rooting it firſt to a due 
degree; and by this means there is to be a ſupply of water kept 
to, the malt, while. the firſt wort runs off; ſo that when there is a 
copper full run into the receiver, the ſecond copper of water will 
be all got into the maſh- tub. 8 AT 
Ihe hops having been all this time ſoaking, and the copper be- 


ing now empty, the wort in the receiver mult be Pumped or ladled 


into it, and the hops put in with it; then the fire muſt be made 
up, and the wort muſt be brought to boil briſkly. Let it boil a 
quarter of an hour and no longer, then let it be drawn off into 


the cooling backs ; and the copper be filled the third and laſt | 


time with water. \ 
In this proceed exactly as before. The ſecond copper is now' 


maſhing ; it muſt be ſlirred gently about, and there muſt be boil. 

ing water from time to time added as before to the quantity, be- 
tween the maſh-tub and the outer veſſel, to keep up an equal de- 
gree of heat. This maſhing muſt laſt an hour and three quarters; 
and in that time the third copper of water muſt be got to a due de- 
gree of heat. 

When the time is near expired, {ix pound more of the hops 
muſt be juſt ſprinkled over with a tea ſpoonful of ſalt, and tho- 
roughly rubbed to pieces in the hands again: then they muſt be 
tied up in a bag as the former, and put into the receiver. The ſe. 
cond maſh having now been kept at a due degree of heat the ap- 
pointed time, the wort is to be let out in a ſmall ſtream into the re- 
ceiver, running upon the hops. Manage this exactly as before; 
and, when ſo much of the wort has run off that the malt begins to 
be dry, let in ſome of the water again out of che copper. This may 
be — degree of heat, ſomewhat greater than the fir{t or ſecond ; 
.becauſe the grains, having already parted with a great deal of their 
ſtrength, require it, and becauſe being to be maſhed a laſt time, 
lomething more in point of heat is neceſſary. 

When there is the full quantity of a hogſhead run out of this ſe- 
cond wort, ſtop the cock of the maſh-tub, let in the remainder of 
the water from the copper, and immediately put in the wort out of 
the receiver into the copper, with the bag bops along with it. 

A quantity of malt Faving been ſaved put for the purpoſes of 
covering the water and capping the maſh, both theſe articles muſt 
be duly attended to in the three ſeveral operations; we have 
. thought it therefore beſt, for the ſake of avoiding three OG, 
to name theſe articles here together. The quantity of water in 
eich copper is to be ſo much as will allow a full hogſhead of wort, 
beſide what the malt ſoaks up. Upon each copper full of water 
there is to be ſpread a thin coat of malt to keep in the ſpirit ; and 


over each waſh there is alſo to be ſpread the quantity of half a 


buſhel, by way of cap to the whole. | 
The third copper of water being now in the tub, and therefore 


the laſt maſh made, put on the cap of freſh malt, which- is all that 

Was lelt, aid Jet it ſtand: keeping the water between the outer 
tub and the maſh-tub always of a due heat, to keep up the full de- 
gree of warmth inthe maſh, 


A, ſmall copper will be 1 for the heating che water for 
this ſervice; becauſe the other will be conftantly employed in the 
heating the water, or boilihg off the wort, the whole time of the 
: brewing _- . -- * | 

The fecond running of wort being now in the copper, briſk up 
the fire, and bring it to boil: let it boil twenty-hye minutes, 
and no longer; and then run this off into the coolers. ' 

The due now becomes eaſy; there is only one maſhing re. 
mains, which is to be in the maſh-tub an hout and half, and no 
longer. Then rub the laſſ quantity of hops, which is to be alſo fix 
pounds, between the hands, without any falt; for the wort is now 
thinner, and will take effect upon them alone; tie them up in a 
bag, and put them into the teceiver. When the maſh has ſtood its 
time, turn the cock to run a ſomewhat larger ſtream; and, when 
the liquor is all come off, pump it, or ladle it into the copper, and 
put in not only the hops new ſoaked, but alſo the two former par- 
cels. Boil all together the ſame time that the laſt copper was 
boiled, and then let the wort run off into the coolers; 

. Cooring. 2 

Theſe three worts being mixed, make one regular and excellent 
quantity, in which there is all the ſtrength and virtue of the malt 
very perfealy; and the entire flavour, and due bitter of the hops; 
without any of the earthy and heavy part of. the grain, or of that 
auſtere and unpleaſant taſte which hops yield when they have un. 
drqgone a vaſt deal of ue, r 

he proof of this is eaſily found; for this beer will keep ever ſo 
long: and hence it is plain that the hop has given all that was ex. 
petted or required of it, a fine flavour, and a power of keeping: 
and, as to the other, the fact is fo evident; that the wort has all the 
virtue of the malt, and the grains are mere chaff, 

If this brewing has been managed exadtly according to the or. 
ders here laid down, there could not be ſmall-beer made of the 
grains that any one could drink, that ſull virtue having been taken 
out by theſe repeated maſhings, with a continued heat, 

If any one diſlikes the addition of this ſmall quantity of ſalt, it 
may be left out; but the beer will neither be ſo ſlrong, ſo briſk, 
nor ſo clear without it. As to the uſe of the double veſſel tor 
maſhing, with the hot water between, that is effential. It is 
on this depends the entire virtue of the malt being taken into 
the wort. N ee 

One great advantage of the putting the hops into the receiver is, 
that the Vets which is made thus never foxes, as the brewers call 
it; but the great article is, that being thus ſoaked by degrees, and 
ſteeped in the water, they will give out their virtue with fo little 
boiling, as will not damage the drink ; for when the wort is boiled 
too long, as is the moſt common of all errors in brewing, it be- 
comes too thick to ferment perfectly, and its fediment can never 
get clear down; ſo that all the pains that can be beſtowgd, and all 


it good and perfectly fine drink. | 
One thing there is in this method which differs from the com- 
mon practice, and the uſual opinions: this is the degree of boil. 
ing given to the three coppers of worts. It is cuſtomary to boil the 
ſecond longer than the firſt, and the third longer than the ſecond; 
and, with the common way of making, that is certainly right: 
but when the malt is kept up in its proper heat all the time, by 
the water between the two tubs, leſs and lefs*boiling always an- 
ſwers for the ſucceeding worts. The time here diretted for each 
1s nearly what does, and perhaps comes as cloſe to as good general 
rule, as any meaſure of time can; nay, we may add, if the malt 
be juſt ſuch asis direfted, and the whole managed regularly from 
the beginning, this very time almoſt to a minute will do the 
buſineſs; but the eye and taſte are the true and certain judges, 
and they muſt determine whether the worts ſhall be kept in the 
copper a few minutes longer, or run off a little ſooner than has 
been here directed. hay 
| Wokkixc. | 

The worts in common brewing are uſually cooled ſeparate and 
let down into the tun one after the other: but this is an injudicious 
practice; for the buſineſs is to mix them perfectly, without which 
they will not enter upon the great article of ' fermentation re- 
gularly ; and they can never be mixed ſo well as while the ſe- 
veral parcels are all warm. It is therefore we have directed the 
running off the worts from the = wor into the coolers, one to the 
other. And when there are two backs er coolers, as we have di- 
refed, that are large enough, the beſt way of all is this: let all 
the three worts run into the upper of the two backs or coolers ;. 
and when the third is in, let the whole ſtand two hours; then 
draw it off {lowly and leiſurely into the under cooler or back, and 
by this means leave behind any coarſe ſediment that may have 
come in with it. ip | 

In this ſecond cooler let the whole ſtand till it is perfectly cold. 
if the weather be mild; but if the ſeaſon be very cold, let there 
be a very ſmall degree of heat remain in the wort; then draw it off+ 
leiſurely and lowly into the working tun, ſo as not to diſturb the 
liquor in ben, in, and to leave a fecond ſediment in the · cooler. 

As in ſeveral points this method differs from the common prac. 
tice, and from what are called the beſt receipts for this kind of 


beer, it > has neceſſary, as we go on, to 14 in what the differ- 
ence conſiſts; that thoſe wbo chooſe the old way may follow n. 


the judgment that can be employed afterwards, will never make 
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dient that need be uſed in iſinglaſs; and this is ſo perfectly 
umnocent, that there is no need to decline its — The 


delt way of uſing it is thus: 


Buy two ounces. of beaten iſingJaſs; and take care that it is ſo 
well beaten that there is no, part of it thicker than a piece of thin 
pet; cut this very ſmall, draw out a gallon of the.beer, and put 
this ilinglaſs to it; ſtir it well about from time to time, and let it 
ſland till it is perfefly diſſolved, then ſtrain the ſolution th 


a a coarſe and perfectly clean cloth; take out the bung of the veſſel, 


and r it in: ſtir this about to mix it with the whole, 
and then lightly lay ever the bung: there will be ſome ſmall mo- 
tion in the liquor from this, and the bung muſt not be put faſt 
down till it is over. Then faſten the bung, and only leave a little 
opening at the vent - hole: then Jet it ſtand three weeks, and it will 
then be perfet. It may either be drank from the caſł or bottled, 
and will be very fine, ſtrong, mellow, welj-taſted, and wholeſoine. 
Where the intent is to drink it from the caſk, till there ſhould be 
a reſerve for bottling, the beſt way is to drink off two-thirds by 
draught, and then bottle the reſt, which in a good cellar will ſoon 
be in excellent condition. bel 
If the whole be intended to be bottled off, the time is at one 
year's end; in the ſame manner as for drinking from the caſk. II 
the beer be brewed in October, it will be ready for bottling the 
October following: and, to give it full perfection, it ſhould ſtand 
a year in the bottles; ſo that the beginning of drinking it ſhould 
be two years old from the 2 a | 
This is the complete method of brewing the October, or fine 
beer; and whoever will obſetve the ſeveral rules cannot fail of 
fuccels. As to the degree of ſtrepgth hat is here directed fur the 
quantity of malt, will make ſuch as ſhall be ſufficiently potent; 
but it may be varied in this matter at the pleaſure of the perſon, 
by increaſing or diminithing the quantity of malt. The allowance 
in this receipt is about thirteen buſhels to the hogſhead. There 
are ſome who brew with.ouly ten or eleyen buſhels tor this kind of 
drink; arid others who go as fat as twenty buſhels: but this ſeems 


tobe a kind df medium between the ſtronger and the weaker kinds, 


what we call the ſtrong October being generally brewed with ſix- 
teen buſhels to the hogthead, tor thoſe with twenty are too heady. 
There is no drink pleaſanter than this kind, with the degree of 
ſtrength here directed: and none can be more wholeſome. + 


9: = V. "BREWING MILD-ALE. 


[The liquor called ale, in diſtinction from beer, is uſually of 
leſs Grength; and is le ſs tinctured with the hop: being intended 
for drinking Jaon after it is brewed ; not tor keeping years as the 
other. This ſhould be brewed alone, that is, without any {mall 
beer to be made ſrom the fame malt. Ihe method of brewing 
is in general the lame in all kinds; but as there are particulars 
neeulul to be regarded, in order to ſuit the operation to each par- 
ticular kind ot drink, we ſhall here give e method of brew- 
ing this kind, with proper management. With regard to the 
Arength, that is to be —_— every one's particular plea» 
ſure; but ſome flandard muſt fixed for the directions io be 
pron here; and therefore we ſhall make the allowanec eight 

uſhels to the bogſhead ; which will make. a very excellent 
drink of this kind. 


Orindor bruiſe the malt two or three days previous to brewing, | 


in fact malt always brews better for this precaution. Get water, 
ſuchas is ſoft, no matter. how it is in other reſpetts. As much muſt 
be boiled as will allow for the ſoak ing up the malt, and aftord a 
clear hogſhead of the wort, with allowance alſo for waſte. Set 
this on in the copper, put in a table, ſpoonful of ſalt, and make 
the fire briſk, a flight ſcum will riſe to the ſurtace; take that off, 
and then ſprinkle on about three quarts of bran: let it remain till 
the water fimmers and is going to bail, then ſkim this. alſo off, 
and the water will be perfetily clear and ready; damp the fire and 
draw off half of the water into the maſh-tub ; then let it and 
till the great ſteam is over, and you can look into it. Then pour 
in all the malt Except half a buſhe] : let it ſlowly and gradually 
into the water, and let ſome perſon ſlir it all the while, that there 
may not be the leaſt lump of it together: then itrew over the 
half buſhel that was ſaved out; and thus leave -it two hours, 


covering it up carefully to keep in the ſteam, and filling up be- 


tween the maſh-tub and outer-veſlel, with hot water from time 
to time as it cools. | 

When the two hours are expired, rub to pieces jn the 
hands three pounds of hops; tie them up in a coarſe canvas 
þag ; put this into the receiver, and then begin to let it in the 
vort from the maſh-tub in a fine ſmall ſtream, running directly 
upon the hops; and with a whiſk. beat the bag in which the 
hops are lightly, to promote their moiſtening in the liquor. 
As this ſtream is running, obſerve the other water. We or- 
dered the fire to be damped when the firſt half was draw off; 
and by this time, the fire being kept low, this water will be about as 
bot as the water in the maſh-tub was when the malt was put in. 
Briſk up the fire by one ſlirring. to make it a little hotter, and then 
run it off by degrees upon the grains; as the firſt wort is run off in- 
to the receiver. Thus, when the quantity of one maſhing is got 
into the receiver, the ſecond quantity or water will te in the tub. 
Let this and two hours as the firſi did, keeping up a regular heat, 
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and covering it; only take care to ſlir it very well together, but 


without beating when it is firſt put together; and in the ſame 
manner to take off the covering, and ſtir them once more at the 
end of the firſt halt hour. All this while the firſt wort will ſtand 
upon the hops r and, when the two hours are expired, this ſecond 
wort is to be let off from the maſh-tub to the firſt in the receiver in 
a large ſtream. The grains will be very well exhauſted by this ma- 
ment; and the worts will be ſtrong, with all the virtue of malt. 

t the worts ſtand in the receiver one hour, in which time 


except this ſediment, muſt be got into the eopper, together with 
the bag of hops; for though there have been two maſhings, there 
need be but one boiling. As this drink will not have time for ſet- 
tling in the caſk like the October or ſtrong beer, all poſlible care is 
to be taken to clear it in the wort. For this reaſon the wort is 
not to be pumped out of this receiver into the copper, as was di- 
retted in the brewing of October: but care ſhould be taken in 


| time to raiſe the receiver upon'a foot; ſo that the wort can be 


drawn out of it by a cock placed an inch from the bottom. 

The clear wort mult be put in the copper with the hops, and 
boiled about eighteen minutes; the exatt time muſt be known 
from the eye and talte, becauſe it varies conſiderably in differ- 
ent brewings, from the weather, the nature of the malt, and 
other cauſes. - | | 

It mult be then let into the upper cooler; and after ſtanding, 
an hour, it muſt- be drawu from that into the lower; leaving the 
ſettlement carefully behind. In this ſecond cooler it muſt fand 
till it is perfectly cold, if the brewing be in ſummer; other wiſe 
it need only ſtand till it is milk-warm. 
Then it muſt be let off into the working tun, ſtill leaving the 
ſettlement behind; and the clear wort will be then in perſect 
good arder tor working, . | 

Theſe ſeveral ſettlements of the wort will be a vaſt advanta 
to the ale, making it nearly as clear as old ſtrong beer: and the 
quantity that is loſt will be very trifling. However, it will be 
proper to make allowance for it at the ficſt proportioning of the 
water ; becauſe the brewing is antended to yield a full hogſhead, 
and there can be no making up the deficiencies, without greatly 
hurting the drink. Theretore, in the firſt allowance, there mult 
be three gallons of water for each buſhel of malt, aliowed for what 


| will be ſoaked up in the grains; and it half a gallon to the bulhel, 


that is, four gallons for this quantity be allowed farther for this 
article, it will make up the loſs of all the three ſediments. 

The wort being thus got into the ton, the manner of working 
it is to be in all reſpetts the ſame with what we have directed for 
the other, kinds, - A quart of 2 will be ſuthcient, if it is good 
in its kind; and this 1s to be firſt put into a little of the drink in 
x bowl, and then mixed with the whole. The tun is then to be 
covered up, and kept to the right degree of working, by.the me- 
thods before diretted. After this the drink is to be got into the 
caſk, by drawing it clear out ot the working tun, and leaving 
the full ſediment behind; a ſmall quantity is to be ſaved to ſupply 
what is loſt in the working in the barrel: after this, when the 
working is thoroughly over, it is to be {topped down, and will 
in a little time be fit to tap. It the materials were good, this will 
be excellent wholeſome liquor, | 


V. BREWING TABLE BEER. 


Moſt families have got into ſo regular a way of brewing their ta- 
ble beet after their ale, that it will not be eaſy to perſuade them out 
of it ;- but they may. be aflured, that if they have any value for that 
kind of drink, it is their intereſt to brew it alone: for the troub'e 

and expence is very little more than the other a, and the drink 
is incomparably beiter. The method is very little different from 
the brewing of any other Kind. As to the quantity of malt, or 
ſtrength of the beer, that is at the pleaſure of the perſon; but, 
however it is intended in point of 491 4 brewing ſhould be 
performed at once; and all that is made ſhould be of one kind; 


retlions at the rate of two buſhels and a half to the hogſhead, which 
will make a very excellent kind. Grind the malt as uſual a day 
or two before brewing, to cool the mellow. Boil halt a hogſhead 
and two or three pails of water: this is the proper quantity for 
the firſt copper, as it will yield a clear half hogſhead of wort. 


a ſhilling, and a race of whole ginger; ſift over a little malt to 
keep in the ſpirit, and juſt make it boil: let it out into the maſh- 
tub, and let it ſtand to be ſomewhat cooler than for the ſtronger, 
kinds of beer: then pour in the malt, except about a peck 
and ſtir it a good while very carefully together, not beating 10 
about haſtily to break it, but mixing it very well with the 1 wich 
then ſift on the malt that was ſaved out, through a coarſe ſieve, 
and cover it up; let it ſland two hours, then rub to pieces a pound 
and a half of bops, ,and tie them up in a coarle bag: put them 
into the receiver, and let the wort run out upon them, in a {mall 
fiream. While this maſh is ſtanding, the ſame quantity of wa- 
muſt be brought to a due degree of heat, It fhould be 
ſomewhat hotter than the firſt; and when the maſh-tub is 


hours 


drained pretty near dy, this _ be let in. Jt is to ſtand two 


2 - 


they will let fall a {mall but coarſe ſediment; - Then the Whole, 


not a fironger firlt and a weaker afterwards. We ſhall give di- 


Put into the copper a handful of hops, as much ſalt as will lie on 


BRE WING. 


hours as the other did, and then to be fun off to the teſt in (he | 


receiver. 

When the grains are well drained, the liquor is to be put into 
the copper with the hops z and it ſhould boil about halt an hour: 
for more boiling is nece for theſe ſmall worts, than for the 
ſtrong, nor does it do them ſuch miſchief. After this the work 
ing is to be as in other. caſes; and the beer will be ca- 

le of keeping to a perſect fineneſs ; and will far exceed that 
ordinary and poor kind, which it is —— to make aſter other 
drinks. When ſuch ſmall beer has to à due ſineneſs, there 
is no wholeſomer liquor. If the cellar is good, and the ſeaſon 
for brewing neither two warm nor too cold, this beer will keep 
found two or three months. 7 "60s ee 
VI. OAT ALE, & c. 

We meet with very poor liquor often under the name of oat 
ale; and, indeed, very little is really brewed from the grain from 
whence it has its name. Bottled ſmall beer is what we common- 
ly get when we call for this liquor; and even that is ſeldom 
brewed on purpoſe: but real oat ale is a very different liquor. 
It differs from all others in two moſt eſſential articles, for it is 
made from a different grain, and is brewed cold. When thus 
made it is briſker than any thing that is ſold under its name, and 
has a great many other good qualities. No malt liquor is ſo 

tle at meals, and nothing is more wholeſome. We ſhall 
ve the reader an exact knowledge of what it is, that he may 
now how far from the deſcription every thing is that he meets 
with at public houſes under that name: and ſhall then give the 
true method of brewing it; which is ſo eaſy, that I ſhould think 
—— who had a brewhouſe would omit to make this particular 

iquor. . 

Oat ale, when genuine and well brewed, is a fine, ſpirited and 
balſamic liquor; it is very pale in colour, briſk, and yet ex- 
tremely ſoft to the taſte ; it ſparkles in the glaſs, and riſes to a fine 
creamy head; it is perfectly clear, and free from all ill-flayour. 
By this deſcription we ſhall eaſily ſee, that what is commonly 

fold is not genuine. The true way to make it is this: 
Tue malt muſt be made of the fineſt white oats, without any 
mixture; and the water muſt be clean, and yet not hard; that 


of a fine running brook is beſt : but if ſuch cannot be had, the 


ſofteſt water that can be got, muſt be uſed, and it muſt have time 
to ſettle. With ſuch malt and ſuch water, the fineſt oat ale 
may be brewed ; but the quantity ſhould be no more than can 
be uſed in about two months, for when it is the fineſt that can 
be, it will keep no _ 
Take eight buſhels of this oat malt, perſectly clean and ſwoet : 
let it be ground very lightly, juſtto crack the corns; and no more; 
then lay it in a heap, in a cool, but dry, airy room, for two days 
and nights; then put it into a large maſh-tub, and pour upon it 
fifty gallons of cold water, ſuch as has been juſt directed, ſtir it 
about juſt enough to prevent the malt from ſticking together in 
lumps, and then cover it up. Open the maſh-tub after one hour, 
and flir it altogether again z then cover it up as before; repeat this 
afterwards once in two hours, till the whole has been maſhing, 
without any heat, thirteen hours. Then tie a piece of flannel 
looſely over the cock of the maſh-tub, and prepare the hops. 
Chuſe the fineſt and freſheſt hops i two pounds aud a quarter are 
the proper quantity for this brewing, Rub them to pieces in the 
hands and tie them up in a piece of coarſe canvas; lay them in 
the receiver under the maſh-tub, and let the wort out of the tub 
run upon them in a ſmall. ſtream through the flannel, Give it 
time to drain thoroughly; and, after it is all in, let it ſtand four 
hours; then pour the wort through a flannel, faſtened to a hoop, 
into the working-tun and put to it a pint and half of fine thick. 
iſh yeaſt, Mix this firſt with a little of the wort, and then with 
the whole z cover the working-tub very carefully, and a fermen- 
tation will preſently come on; let the head riſe fairly, and let it 
work briſk Y for two days, Then ſkim off the head, and draw 
it off out of the tun into the caſk, by a cock placed five inches 
above the bottom of the tun, ang let it this time alſo run through 
flannel, Thus will the drink be got quite clear and fine into the 
caſk; there it will have, a new, but very flight fermentation ; 
and this alſo muſt be allowed its regular time, the veſſel being 
kept filled up with ſome of the wort ſaved for that purpoſe. 
hen the ſlight working is thoroughly over, the veſſel is to be 
— down faſt, and the drink muſt he allowed a fortnight to 
mellow and ſettle perfectly. In that time the hop and wor; will 
be thoroughly blended together, ſo as to make but one united 
taſte, and the drink will be as clear as the pureſt water, and 
very lightly coloured. | | 
t tles be perfectly clean, and antes, pe dry : draw 
off the drink lowly and gradually into them; an ile one fills, 
let another cork. All this muſt be done with as little motion as 
is poſſible ; and the corks ſhould not now be thruſt down 133 
faſt. The bottles ſhould, be held ag little as can be in the hand, 
and moved gently without ſhaking : as they are corked the 
ſhould be ſet regularly upon the floor; and it will be beſt it this 
be in a 1 where cold water can be thrown over them and run 
off lreeſy. As ſoon as the whole is bottled off, throw ſeve 
ral pails of cold water upon the battles ; this will check any 


tendency to heat ot fermentation which the operation of 


— have occaſioned. ' The next day drive in the cotks 
nd once more throw cold water over them, and as ſoon as it ig 
P A 


Beer without Malt, A cheap and wholeſome beer without 


malt, much uſed in Staffordſhire, and the adjacent counties; i 
has alſo this further advantage, that it will be fic for uſe in three 
or four days. 

The method is this: Take of water ſixteen gallons, and boil 
one halt of it. Put the water thus boiled, white in full beat, to 
the reſerved cold patt, which ſhould be previouſly put into a 
barrel or other veſſel ; then add twelve or Gxteen 8 more 
or leſs, of treacle, ſtirring the whole well together; add half 
a pint” of yeaſt, and it in a lituation, with 
the bung hole open, for two s, till che fermentation is 
— then cloſe it up and it will be fit to drink in a day ot 
two afterwards, or you may bottle it off. Wich the addition of 
a few table ſpoonſuls of the eſſence ot ſpruce to the above, az 
the time yoy put in the treacle, the celebrated Spruce Beer is 
made. Thoſe heers muſt be drank before the fixed air with 
which they abound is exhauſted, otherwiſe its 
qualities and the pleaſantneſs of che taſte will be loſt. 


VII; CONCLUSIVE REMARKS. 


The common brewers uſe-many ingredients, beſides thoſe we 
have named, in making of their beers: and when they grow foul, 
or become ſtale, or otherwiſe faulty, they have a long liſt of re. 
medies to recover them. Thoſe who will follow the direions we 
have given, will need no other expedients than malt, hops, and 
water, to make the moſt excellent of malt-drinks; nor will they 
be apt to fail or become faulty: we utterly diſcommend the ule 
of jalap, —_— and all pernicious drugs in brewing ; yet, as by 
ſome accident or over-ſight, the beſt brewer may ſometimes have 
his beer turn bad, we ſhall not omit the methods. of prevention, 
when the — is foreſeen ; or the remedies that may be inno- 
cently and ſafely uſed, when it has happened. 
As it is better to prevent the miſchief than to ſuffer it, and 
then try an uncettain remedy, we ſhall firſt give the way of 
preparing what is ealled the feeding paſte: this is a compoſition, 
the ingredients of which are all innocent, and all tend to the 
purgs e; therefore it is effeftual, 

e know the brewers mean by food, ſomething that is to're- 
main at the bottom of the caſk, and upon which the drink lies 
and mellows. Often the fineſt- part of its natural ſediment 


anſwers this * but when that is deficient, or more it 


| naturally reſult from its effect, the feeding- 


* 


required than wi 
paſte is very proper. It is thus made: 

Diſſolve two ounces of the fineſt iſinglaſs in as much good 
ſtrong beer as will thoroughly melt it; then add to this a pound 
and halt of lump ſugar, Let them ſtand till the ſugar alſo 
4s melted. Powder very fine three pounds of clean ſoft chalk, 
and one d of white oyſter-ſhells, ſuch as are ſold at the 
druggiſts; add to this, of the flour of malt, fitted fine, one 
pound and a quarter, und powder of hops two ounces: grind 
theſe well together; then put in the ſyrup of iſinglaſs, aud beat 
up the whole in u marble mortar, to a good paſte ; ſpread this 
upon « piece of paper, on the back of a large fieve, and lay it 
in the air to dry, When it is hard and dry, put it up for ule. 
To pounds of this is the proper quantity to put into a hoglhead 
of drink ; and it muſt be uſed in a like —— for any leſſer 
or greater quantity, If any ſmall over - light has happened in the 
brewing: or if the ſeaſon of the year has been untavourable, or 
there be any other cauſe to fear the drink may grow ſour, or 
come to other harm; this, being put in at the faſtening down 
the bung will prevent the miſchief, The beer will be fine, 
clear, ſoft, and well-taſted; and will keep without danger. 

If from any omillion of this aſſiſtance, when it was neceſſary, 
or from any other cauſe, a cafk of beer s unexpettedly ſoul 
and thick, and taſtes, as it always will in that caſe, dead and 
muddy; the proper remedy is by a ſyrup of the hop, made with 
iſmglaſs. Ihe way to —_ it is this; and for a the 
following quantity. Rub th pieces a pound of fine freſh hops; 
put them into a Gene yar, on{ your upon them as much boiling 
water as will cover them, without preiling them down: ftop up 
the jar, and ſet it in a large pan of boiling water: pour my 
this as often as it cools, and put freſh boiling water in its place: 


this manner keep the hops fle ing. in the cloſe jar, a8 hours, hen 
let them ſtand 12 hours longer in the cold. Atter this ſtrain the 
liquor without preſſing the hops; diſlolve in this two ounces and 
4 half of beaten iſiglaſs 3 and then to every pint of rhe 12 


t a pound of lump ſagar, and train it through a flannel 

hen this is ready, clean and ſweeten a freſh cat. Burn two 
or three brimftone matches in it, then put in this fyrup, draw off 
the beer, out of the Rn was in, carefully imo this, and 
leave all the ſettlement behind. Bung it up, but leave the ven'- 
open a little for three or four days, then u 
and let it ſtand three weeks, after which it will ty nne. 

It is found by experience, that the malt is dried, the 
ſhorter time beer will take in dining, and be fu for uſe ; mow 
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very brown. or bigh-dried malt will not fine, although the ſtrong- 


-  eſb acid menitruums are uſed for the purpoſe. 


Foreigners conjetture variouſiy toaccount for the excellency of 
the Briuſh. beer, and its ſuperiority to that of other countries, 
even of Bremen, Mons, and Roſſoch. It has been 
our brewers throw dead dogs flea d into their wort and boil 
them till the fleſh is all conſumed. Others, more equitable, at- 
tribute the excellency of our beer to the ſuperior quality of our 
malt and water, and the {kill of our brewers in preparing it. 
| . Sour Beer. Various receipts are given to reſtore ſour beer, 
which we lay before the reader for choice andexperiment. Salt, 
made of the aſhes of barley-ſtraw, put into the veſſel, and ſtirred; 
or by three ar four handtuls of beech-aſhes thrown into the veſ- 
ſel, and ſtirred ; or, where the liquor is not very ſour, by a little 
in a bag, without flirring, chalk calcined, oyſter-ſhells, egg- 
ls burnt, ſea-ſhells, crabs' eyes, alcalized coral, &c. do the 
ſame, as they imbibe the acidity, and unite with it into a fweetneſs. 
Beer, it is ſaid, may be kept from turning ſour in ſummer, by 
hanging into the veſſel a bag containing a new laid egg, pricked 


full of pin-holes, ſome laurel- berries, and a few barley grains; or 


a new-laid egg and walnut-tree leaves. Glauber commends 
his ſal mirabile and fixed nitre, put in a linen bag, and.hung on 
the top of the caſk ſo as to reach the liquor, not only for reco- 
vering ſour beer, but preſerving and ſtrengthening it. 
Laurel-berries, their ſkin being peeled off, will keep beer 
from deadneſs: and beer already dead, may — Lyiies 

nating it with fixed air. | 

| Beer taſting of the caſk, may be freed from it, by putting a 

handful of wheat in a bag, and hanging it in the veſſel. 

Cellarage. A cellar ſhould be deep beneath the ſurface of the 

earth, the bottom laid on a pope deſcent to permit all water to 
run off clear; as much ſecluded from the air as poſſible. The 
roof of-all cellars ſhould be arched or vaulted, and ſhould be 
fituate underneath the northern aſpect of buildings. A rea 
communication between the brewhouſe and cellar greatly facili- 
tates the. concluſive operations -of brewing ; the pipes or ſpouts 
for the purpoſe of pouring the liquor, are very convenient; but 
in cold weather may, perhaps, chill it too much. 

Brewing is an art depending upon chymiſtry, and capable of 

being improved various ways, with regard to the pre 
tion of the malt, the uſe of hops, and the management of the 
working or fermentation. Some have introduced the uſe of 
vegetable ſap, as birch and fycamore waters, to good purpoſe, 
into the art of brewing. Honey, treacle, and ſugar, are alſo 
capable of being applied to advantage in brewing. Phil. Tranſ. 
No. 68. p.-2071. No. g4. p. 91%. 74. 
The ſap or juices of trees is a very valuable article in brewing; 
and not only improves malt liquor, but renders it much cheaper. 
The ſycamore is the beſt tree for tapping for this purpoſe; it 
ields @ great quantity, and that without any other trouble than 
eing a hole properly, and placing a veſſel under it. One buſhel 
of malt brewed with this juice, will make as good beer as four 
buſhels in the ordinary way, The beſt way of procuring this 
ſap is this: take a large auger, and with it bore two holes on the 
oppoſite ſides of the tree, euch ſo deep as to the pith. Each hole 
is to be bored floping upwards, and the beſt place for it is imme- 
diately under a large arm of the tree near the ground; and it the 
arm be pierced through with the auger in the way to the tree, 
it will be ſo much the better: in this manner, there needs no 
(pigot or ſtone to keep open the hole, or to dirett the courſe of 
liquor, for it will of itſelf run down into a veſlel placed to 
receive it ; and one tree will thus, in a few days, yield a ſuſſi- 
cient quantity of liquor to brew with, 
In order to preſerve the lap in a — condition for brewing, 
what is firſt gathered muſt be inſolated by a conſtant expoſition 
ol it to the ſun, in proper glaſſes, till the reſt be obtained ; other. 
wiſe the firſt will contract an acidity that will ſpoil y., When a 
ſufficient ney of the ſap is thus collected, as much rye 
| bread muſt be put into it, cut thin and well toaſted, but not 
burnt, as will ſerve to ferment it ; when it works well, the bread 


is to be taken out, and at a convenient time, it is to be bottled 


up, and will thus afford a pleaſant liquor, of conſiderable ſtrengih, 
without malt or any other addition, Some people add ſage to 
this liquor, baking it in their cruſts of rye- bread, till thorough- 
dry, and then adding it with the bread to the working liquor. 

f a few cloves be tied up in a rag, and put into the veſſels into 
which the ſap is received from the tree, they will preſorve it 
the year round, without any fermentation : they are very apt to 
give a taſte to the liquor; but if it be ſo contrived that they are 
taken. out before they give this taſte, the liquor will keep as well 


without any flavour of them. The a—_ 8 few drops of- oil 


of ſulphur, will have the ſame effet ; o will the fuming 
with ſulphur itſelf. A little ſpirit of wine, poured on the top 


ol the juice in every bottle, will alſo be very inftrumental in 


preſerving 


Muy people, inflead of adding malt, and brewing the ſap of 


the ſycamore or birch into ale, uſe raiſins, and make a ſort of 
wine of it; and ſore add ſugar. . Some have uſed the rye-toaſts 

with very good ſucceſs, though they were not put into the liquor, 
but only hung over it, at ſuch a 2 ages ging a warmth and 


motion to the ſurface, Common ale yeaſt has been tried 
ſome to- ferment the juice of the birch; but it uſually fpoils in, 
Kar, Gr liquor into a very bad fmalk beer. The Flemiſh 


wheat-terment would p in time excellently mature the 
bottled juice of the birch or ſycamore, but it would require a 
conlideradle time for it. Cinnamon is worthy to he tried in tho 


room of cloves, as of a much more agreeable flavour. | 
has no effett on cyder at all; for it will not mix with it, 

_ in it my mead; but — « time the cyder lets. fall 
the honey, and becomes fi eyder again: it is a i 
whether # would mix i theſe 1 but it it — 
might probably make a great im ment in them. The 


young leaves of birch boiled in the ſag, are ſaid by lome to . 


preſerve it. Phil. Tranſ. No. 146. + 

BREWING, among Diſtillers, denctes the method of extraft- 
ing the more ſoluble parts of vegetables with hut water, and 
thus procuring a ſolution or decottion fitted for vinous fermeny 
tation. In which ſenſe brewing is a nece{fary ſtep towards diſtal - 
lation. See the Treatiſe on DisTILLATION. A fermentable 
ſolution, fit for yielding a ſpirit, or brandy, is obtainable from 
any vegetable, under proper management) but the mere readily 
and perfectly the ſubjeft diſſolves ; the better it is diſpoſed. los 
termentation, and the produttion of brandies Thus ſugar, 
honey, treacle, manna, and other inſpiffaced vegetable juices, 
which totally unite with water, into a clear and uni form ſolu- 
tion, are more immediate, more perfe&, aud bauer ed ſub· 
jects of fermentation than roots, fruits, or herbs, in fubBance, 
the grains, or even malt itſelf; all which diſſulve but very 
impertettly in hot water. Yet malt, for its.. cheapnels, 18 
generally preferred in England, and brewed for this puspaſe, 
much after the common manner of brewing fer beer; aoly the 
worſt malt will ſerve for diſtillation; and the tmamye, without 


the addition of hops, and the trouble of boiling, is bete d- 


rettly cooled and fermented. The grain intended fur boewi 

is previouſly -malted, to prepare it for diſſolv ing more eaſily 
copiouſly in the water, ſo as to afford a richer tincture of ſolu- 
tion, which after due fermentation, will yield about one hall 
more of proof ſpirit than the tincture of an equal weight af 
unmalted corn. 

' BRIBERY, in law, is a high affence, where a perſon in 4 
judicial place takes any fee, gitt, reward, or brokage, fur doing 
his office, but to the king only. But taken largely, it ſignifies 
the receiving or offering any undue reward to or by any perfon 
concerned in the adminiſtration of public juice, whether 
judge, officer, &c. to act contrary to his duty; aud ſometimes it 
ſignifies the taking or giving a reward for a public ofice. Plato, 
in his ideal repblic, orders thofe who take prefents tor doing their 


duty to be puniſhed in the ſevereft manner; and by the laws ol. 
Athens, he that offered a bribe was alſo proſecuted, as well as 


he that received a bribe, In England this offence ot taking 
bribes is puniſhed, in interior officers, with fins and impri ſon- 
ment; and in thoſe that offer a bribe, thoygh not taken, the ſame 
But in judges, eſpecially the ſuperior ones, it has been always 
looked upon as ſo heinous an offence, that the chief juſtice Tharp 
was hanged for it in the reign of Edward III. By a flanue 11 
Henry IV. all judges and officers of the king convitted of 
bribery, ſhall forteit treble the bribe, be puniſhed at (ho king's 
will, and be diſcharged from his ſervice lor ever. - Aod ſome 


—_ — 


notable examples have been made in parliament, of pexſany in 


the highelt ſtations, and otherwiſe = eminent and able, hut 
contaminated with this ſordid vice. Thus in the reign of king 
James I. the earl of M, lord treaſurer of England, being im- 
cached by the commons, for refuſing to hear petitions re- 
ferred to him by the king, till-he had received bribes, &c. was, 
by lentence of the lords, deprived of all his offices, and diſabled 
to hold any for the future, or to fit in parliament; be was allo 
tined g0,000l. and impriſoned _ king plealure. In 
the 11th year of king George I. the Chancellor - had 
a ſomewhat milder puniſhment: he was impeached hy the com- 
mons, with great zeal, for bribery, in . places of malters 
in chancery for exorbitant ſums, and other currupt practices, 
tending to the loſs and ruin of the ſuiturs of that caurt; 
and the charge being made good agaialt him, being before di- 
velted of his office, he was ſentenced to pay a fine of 3a,coeb 
and impriſoned till it was paid. 

BRICK, a fat reddiſh earth, formed into long iq - four 
inches broad, and eight or nine Jong, by means oi a wooden 
mould, and then -baked or burrt in a. kiln, to ferve the ppe- 
poſes of building. r ng ; 

Bricks are commonly red ; | there are ſame allo 
of à white colour, for which ſort Wahn in Suffolk is famgus. 


ſea-ouſe; but all will not burn red, a propery peculiar to qarths 
n 


into bricks: before ſpring. For the making of ſuch bricks 
as will ſtand the fierceſt fires, Sturbridge clay ar Windſor loam 
are eſteemed the beſt, Id generate wn whereut docks ago 
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made bags not to be too ſandy, which would render them heavy 
and brittle; nor too fat, which would make them crack in drying, 
Brick-duf/t. It is a cuſtom with ſome perſons to reduce 
this ſubſtance toa very fine powder, and give it, inſtead of chalk, 
in the heart burn. Many of the lozenges, ſo much famed for the 
cure of this diſorder, and ſold under the pompous name of coral 
lozenges, are only made of a mixture of this uncouth medicine, 
and ſugan made into the conſiſtence of a paſte, with gum tra- 
canth reduced to a mucilage with roſe-water. But it is to be 
obſerved, that this, as, well as chalk, is a very dangerous re- 
medy. It has grown into an opinion, that the ſole cauſe of this 
complaint was an-acid humour in the ſtomach, and thence an 
abſorbent was judged, alone fuſkcient for a cure: chalk was the 
firſt ſubſtance pitched- upon for this purpole; but ſome miſ- 
chievous events having 7 men from the taking of it, recourſe 
was had by ſome to this odd medicine. But ſuch ſhould have 
obſerved, that as chalk did all its miſchief by being an aſtringent, 
this new medicine was qualified to do much more harm, on the 
ſame principle; it being a much more powerful one. 
- Buick layer, an. artaficer ,whole buſineſs is to build with 
bricks, ot make brick-work.. Great care is: to be taken, that 
bricks be laid joint on joint ip the middle of the walls as ſeldom 
as may be ; and that there be good bond made there, as well as 
on the outſides.. Some bricklayers, in working a brick and 
half wall, lay the header on one fide of the wall perpendicular 
on the header on the other ſide, and ſo all along the whole 
courſe; whereas, if the header on one ſide of the wall were 
toothed às much as the ſtretcher on the other ſide, it would be 
a ſtronger toothing, and the joints of the headers of one fide 
would be in the middle of the headers of the courſe they lic 
upon on the other ſide. II bricks be laid in winter, let them be 
kept as dry as poſlible; if in Tummer, it will quit coſt to em- 
ploy boys to wet them, for; that they will then unite with the 
mortar better. than if dry, and will make the work ſtronger, In 
large buildings, or where it is thought too much trouble to dip 
all the bricks ſeparately, water may be thrown on each gourle 
alter they are laid, as was done at the building the phyſician's 
college, by order of Iu. Hook. . It bricks are laid in ſummer, 
they are to be covered from the intenſe heat of the ſun: for if 
the mortar dries too haſtily, it will not bind ſo firmly to the 
bricks as when left to dry more 1 eas If the bricks be laid 
in, winter, they ſhould alſo. be covere well, to protect them 
from rain, Tnow, and froſt; which laſt is. a mortal enemy to 
mortar, eſpecially to all ſuch as have been wetied juſt before the 
froſt aſſaults it. „ 0) l 
BRI DE, à woman juſt married, or a wiſe in the firſt days of 
her matrimonial ſtate. See MARRIAGE. Among the Greeks, 
it was cuſtomary for the bride to be condutted from her father's 
houſe to ber huſband's in a chariot, 'the evening being choſen 
for that purpoſe, to conceal her bluſhes ; ſhe was placed in the 
middle, her huſband ſitting on one fide, and one of her moſt in- 
timate friends on the other; torches wire carried before her, and 
ſhe was entertained in the paſſage with a ſong ſuitable to the oc- 
caſion. When they arrived at their zourney's end, the axle-tree 
of the coach they rode in was burnt, to ſignify that the bride 
vas never to return to her father's houſe. 7; 
Among the Romans, the maid eſpouſed remained a br:de, 
eſpouſa, till ſhe entered the huſband's houſe ; from which time 
the commenced a wife, uxor.. The bridegroom was attended 
by a brideman, paranymphus ; the bride by a pronuba, or 
bridemaid; whoſe buſinels-was to inſtrutt her young miſtreſs in 
the duties of the genial bed, and to prepare every thing for a 
proſperous copulation. | 3 ö 
The ancient ceremonies practiſed in reſpect of a bride were 
numerous; moſt. of them emblematical, or ſignificant of ſome 
part of her duty: as dreſſing her hair after a peculiar manner, 
and parting it with a ſpear: putting on her a crown; girding 
her with a girdle, which the bridegroom was to looſen ; 
putting a yoke on her neck ; dreſſing her in yellow ſocks ; and 
vailing her with the flammeum. She was to ſeem to be raviſhed 
or torn by force from her mother, in memory of the rape of the 
Sabines under Romulus; fire and water being ſet on the threſh- 
old, ſhe touched both; but _— back from the door, refuled 
to enter, till at. length ſhe paſſed the threſhold, being careful to 


* 


ſlep over, without touching it; here the keys were given her; 


a nuptial ſupper was prepared for her, and minſtrels to divert 
her; ſhe was ſeated on the figure of a Priapus, and here. the pa- 
trim and matrimi reſigned her to the pronube, who brought 
her into the nuptial chamber and put her into the genial bed. 
'This'office was to be performed by matrons who had only been 
once married, to denote that the marriage was to be for perpe- 
tuity. When the bridegroom was brought to her, to drown the 
cries and ſquallings of a coy matd at the firſt conflict, epithala- 
mia were ſung by the women who were divided for that purpoſe 
into two bands, one whereof ſung in the evening, the other the 
next morning; and, for the like purpoſe, nuts were alſo thrown 
about for the -boys to ſcramble for. Potter Archæol. lib. iv. 
Cap. 1 1. tom. ii. Val. Max: 10. Plut. Queſt. Rom. go. Serv. 
- «ad En. lib. iv. ver. 450: Kenn. Rom, Ant, p. ii. lib. 1. c. g. 

Fabr. Bibl. Ant. cap. 13. . 9 
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BRIDEGROOM, a man newly married, the ſpouſe of the 
bride. By the ancient canpns, the bri was to forbear 
the enjoyment of his bride the firſt night, in honour of the nup. 
tial benediction given by the prieſt on that day. In Scotland, and 
perhaps alſo ſome parts of England, a kuſlom called marche; 
abtained 3. by. which the lord of the manor was intitled to the 
firſt night's habitation with his tenants” bride. 

BRIDEWELL, denotes a work-houſe - for the correction 
and labour of whores, rogues, and vagrants. Bridewell near 
Fleet-ftreet, is a foundation. of a mixt and ſingular nature, par. 
taking of the hoſpital, the priſon, and work-houſe ; it was found. 
ed in 1553, by Edward VI. who gave the place where Kin 
ug had formerly kept his court, and which had been repaired 

* Henry VIII. to the city of London, with 700 marks of 
land, bedding, and other4urniture. Several youths are ſent to 
this hoſpital as apprentices to manufatturers, who relide there : 
they are clothed iu blue doublets and breeches, with white hats. 
Having faithfully ſerved their time of ſeven years, they have 
their freedom, and a donation of ten pounds each tor carrying 
on their reſpettive trades. : 

BRIDLE, among Surgeons, is a kind of bandage contrived 
for retaining the lower jaw in its place. 

Sco/ding BrtDLE, or BRANK, an inſtrument uſed in ſome 
parts of Scotland' and in Staffordſhire, for corretting ſcolding 
women. It is a ſort of head-piece, which opens and incloſes 
the head of the impatient, while an iron, ſharp as a chiſſel, en- 
ters the mouth, and ſubdues the more dreadful weapon within. 
Thus harnefled, the offender is led in triumpb through {the 
ſtreets. . Dr, Plott, in his hiſtory of Staffordſhire, has favoured 
the world with a minute deſcription and figure of the. inſtru- 
ment, which is there called a {colding-bridle; and tells us, he 
looks upon it “ as much to be preferred to the ducking-ſtool, 
which not only endangers the health of the party, but alſo gives 
the tongue liberty betwixt every dip; to neither of whirh this 
is at all liable.” | 

BRIG, or BRIGANTINE, a merchant-ſhip with two maſts. 
This term is not unjverſally.confined to veſſels of a particular con- 
ſtruction, or which are maſled and rigged in a manner, different 
from all ethers. It is variouſly applied, by the manners of differ. 
ent European nations, to a peculiar ſort ot veſſel of their own ma- 
rine. Amongſt Britiſh ſeamen, this veſſel is diſtinguiſhed by 


having her mainſails ſet nearly in the place of her keel ; whereas 


the mainſails of larger ſhips are hung athwart, or at right angles 
with the ſhip's length, ws faſtened to a yard which hangs paral- 
lel to the deck: but in a brig, the foremoſt edge of the mainſail 
is faſtened in different places to hoops which encircle the main- 
haſt, and ſlide up and down it as the ſail is hoiſted or lowered : 
it is extended by a gaff above, and a boom below. For the re- 
preſentation, ſee the Treatiſe on Naval Aſſairs, Plate II. Fig. f. 

BRIGADE, in the Military Art, .a panty or diviſion of a 
body of ſoldiers, whether horſe or foot, under the command of 
a brigadier, See the Treatiſe, Sect. g and 4. | | 

There are two ſorts of brigades, 1. A brigade of an army, 
which is a body of horſe of ten or twelve ſquadrons : or of foot, 
of five or ſix battalions,—And in this way, an army is ſometimes 
divided into eight brigades; four of horſe, and four of foot. 
2. A brigade = a troop of guards, which is a third part there. 
of, when the troop conſiſts of fifty foldiers ; but only a ſixth, 


when it conſiſts of a hundred: that is, in the former caſe, the 


troop is divided into three brigades ; in the latter into fix. 
BRIGADIER-general, an officer that commands a brigade 
of houſe or foot in any army. The brigadier is an officer of 
importance ; being the next in order below a major-general. 
Brigadiers are only general officers in their veſpettive corps. 
They have no particular command out of their brigades, nor any 
place or vote in councils of war; they have no aids de camp 
to carry their orders, but only a major of brigades to ſee their 
orders executed, within the extent only of their own brigade. 
BRIMSTONE. For its nature and properties ſee SUL- 
PHUR, and Syſtem of CaymisTzy, Part I. Set. 2. 5 
BRINE, or PiCKLE; water replete with ſaline particles. 


"Brine taken out of brine-pits, ar brine-pans, uſed by ſome for 


curing or pickling of fiſh, without boiling the fame into ſalt ; 
and rock- ſalt, without refining it into white ſalt; are prohibited 
by 1 Ann. cap. 21. Brine 1s either native, as the ſea-water, 
which by cotton turns to ſalt; or factitious, formed by diſſolv- 
ing ſalt in water. In the ſalt works at Upwick in Worceſter- 
ſhire, there are found, at 'the ſame time, and in the ſame pit, 
three ſorts of brine, each of a diflerent ſtrength. They are 
drawn by a pump; and that in the bottom, - firſt brought up, is 
called firſt man ; the next, mddleman ; and the third, J. man. 

LEACH Brine, a name given to what drops from the corned 
ſalt in draining and, drying, which they preſerve and boil again: 
_—_ fironger than any brine in the pit. There is ſand found 
in all the Staffordſhire brines after coction; but naturaliſts ob- 


ſerve, it did not pre- exiſt in the water, but rather is the product | 


of the boiling. Some their ſeed-wheat in brine, to pre- 
vent the ſmut. - Brine is 


o commended as of efficacy againſt 
enes. | 
RINE-PANS, the pits wherein the ſalt-water ig retaiged, and 


\ 
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ſuffered to ſtand, to bear the action of the ſun, whereby it is 


converied"into ſalt. There are divers forts of ſalt- pans, as the 


water-pan, ſecond - pan, ſun-pan; the water being transferred 
orderly from one to another. 5 


BRINE-PILT, in ſalt-mak ing. the ſalt ſpring from whence the 
water to be boiled into ſalt is taken. There are of theſe ſprings 
in many places; that at Namptwich in Cheſhire, is alone lulfi. 


cient, according to the account of the people of the place, to yield 
ſalt for the whole Kingdom; but it is under the government of 
certain lords and regulators, who, that the market may not be 


.overitocked, will not ſuffer more than a certain quantity of the 


ſalt to be made yearly. See the next article. 

- BRINE SPRINGS, are fountains which flow with ſalt-water 
inſtead of freſh. Of theſe there are a good number in South 
Britain, but though not peculiar to this iſland, are far from be- 
ing common in the countries on the continent. There are ſome 
of: them in ſeveral different counties; and perhaps, on a due 
ſearch, others might be diſcovered. The moſt remarkable of 
theſe already known, are, one at Eaſt-Chennock in Somerſet- 
hire, about 20 miles from the ſea. Another at Leamington in 
Warwickſhire, very near the river Learn; which, however, 
is but weak. Such a ſpring likewiſe runs into the river Cher- 
welljin Oxfordſhire: and — mote in Weſtmoreland and 
Yorkſhire : but as they are but poor, and the fuel in moſt of 
thoſe counties ſcarce and dear, no ſalt is prepared from them. 
At Barrowdale, near Grange, three miles from Keſwick in 
Cumberland, a preuy ſtrong ſpring riſes in a level near a moſs, 
16 gallons of water of which yield one of pure ſalt; which 
is the more remarkable, when it is conſidered that the ſame 
quantity of ſalt cannot be obtained from leſs than 22 gallons of 
the waters of the German ocean. At a place called Salt-water 
Haug, near Butterpy, in the biſhopric of Durham, there are 
a multitude of ſalt ſprings which riſe in the middle of the river 
Weare, for the ſpace of about forty yards in length, and ten in 
breadth ; but particularly one out of a rock, which is ſo ſtrong, 
that in a hot ſummer's day, the ſurface will be covered with a 
pure white ſalt. At Weſton, in Staffordſhire, there are brine- 
pits which afford about a ninth part of very fine ſalt. There 


are others at Enſon, St. Thomas, and in the pariſh of Ingeſtre, 


but ſo weak that they are not wrought; though it is be- 
lieved, that by hy >> on ſprings __ be found in the 
neighbourhood. In Lancaſhire t are leveral ſalt ſprings, 
but, (if we except that at Barton, which is as rich as the ſpring 
- at Northwich) by no means ſo famous as thoſe of Cheſhire, 
called in general by the name of the wickes. Namptwich, on the 
river Weever, has a conſiderable ſpring not far from the river, 
which is ſo rich, as to yield one ſixth- part of pure white ſalt. 
At ſix miles diſtance ſtands Northwich, at the confluence of the 
| Weever and the Dan; where the brine is ſtill richer, ſince they 

obtain ſix, ounces of ſalt from ſixteen of water. There are, even 
at this day, ſome viſible remains of a Roman cauſeway between 
theſe two towns. The inhabitants of Wales, who, before that 
country was incorporated into England, were ſupplied chiefly, 
if not ſolely, with that neceſſary commodity, from theſe two 
towns, called the former Halleth Wen, and the latter Halleth 
Dau; i. e. the white and black ſalt-pit. In 1670, a rock of ſalt 
was diſcovered at a ſmall diſtance from Northwich, which has 
been wrought to a great depth, and to a vaſt extent, ſo as to be 
juſtly eſteemed one of the greateſt curioſities in England; and 
it is highly probable, that there is an immenſe body of foflil ſalt 
in the bowels of the earth, under this whole county; ſince, u 
boring, brine-pits have been found in many places on both 2 
the river Wee ver. This is the more likely, ſince, at Middle- 
wich, which ſtands at the confluence of the Croke and the Dan, 
there are ſalt ſprings with a freſh brook running between them. 
The brines from theſe pits are of unequal ſtrength; but when 
mixed, they commonly obtain four ounces of ſalt from a pound 
of brine. ' Experience ſhows, that in thele ſprings the water is 
ſtrongeſt neareſt the bottom, richer in dry weather than in wet, 
and when long drawn than when firſt wrought. But theſe are 
no rules in reſpett to other ſalt ſprings, fince in thoſe of Franche 
Compee the brine is ſtrongeſt in wet weather. There are ſeveral 
other bodies diflolved in theſe brines beſides ſalt; in ſome a ſul. 
phureous ſubſtance, which ſublimes as the brine heats ; a ſort of 
dirty ochre which diſcolours the brine, but, if ſuffered to ſtand, 
ſpeedily ſubſides; and in moſt brines a calcareous, or rather ſe- 
lenetic earth, which ſettles to the bottom of the pans. 

BriNiNG of Corn, in huſbandry, an operation performed on 
the wheat-ſeed, in order to prevent the ſmut, A liquor is to be 
prepared for this purpoſe, by putting 70 gallons of water into a 
tub (like a maſh-tub uſed for brewing), and a corn-buſhel of un- 
lacked limeſtone. This is to be well ſtirred till the whole is 
diſſolved, and left to ſtand for. 30 hours; after which it is to be 
drained off into another tub, in the manner practiſed for beer. 
In this way about a hogſhead of ſtrong lime-water will be ob- 
tained, to which muſt be added three pecks of ſalt. . The wheat 
mult be ſteeped in this pickle, by running it gently, and in ſmall 
quantities, into a bioad- 
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diameter, and 20 inches deep, and flirring it. The light ſeed 


that floats muſt be ſtrained off with a ſtrainer, and mult not be 
flown. When the baſket has been drawn up, and drained of 
the pong the wheat will be fit for ſowing in two hours after 
the brining. See the Syſtem of AGx1CULTURE, Set. g. 
BRISTOL-Warzx. Of the: four principal warm waters 
naturally produced in England, this is the leaſt fo. As the Bath 
waters are proper where the ſecretions are defective, fo the Briſ- 
tol water is of ſervice where they exceed the requirements of 
health. The Bath water warms; tke Briſtol cools. Bath water 
helps the ſtomach, inteſtines, and nerves; the Briſtol fayours the 
lungs, kidneys, and biadder. Except a jaundice attend, the Briſ- 
tol water may be of uſe in dropſies, by its drying and diuretic 
qualities. Dr, Wynter aſſerts, that there is no iron in Briſtol 
water; and that its mineral contents are chalk, lapis calcareus, 
and calaminaris. Five gallons of this water, after evaporation, 
afforded only 3 iii. and gr. ii. of a mineral-like ſubſtance. The 
diſeaſes in which this water is uſeful, are internal hæmorrhagies, 
immoderate menſes, internal inflammations, ſpitting blood, dy- 
ſentery, purulent ulcers of the viſcera, — 5 dropſy, 
ſcurvy with heat, ſtone, gravel, ſtrangury, habitual gout, atro- 
ply, flow tever, — gleets, and diabetes, in which laſt 
it is a ſpecific, and may be drank as freely as the thirſt requires 
it. The hotter, months are the beſt for uſing it. The Briſtol 
and Matlock waters are of exactly the ſame qualities. Dofors 
Mead and Lane, firſt eſtabliſhed the reputation of Briſtol waters 
in diſeaſes of the kidneys and bladder. For a more copious 
account of this Water, ſee the Article WATER. 
BRITTLENESS, in Natural Philojophy, that quality of 
bodies by which they are ſoon and eaſily broken by preſſure or 
percuſſion. It ſtands oppoſed to TENACITY. Brittle bodies 
are extremely hard; the leaſt pereuſſion exerts a force on them 
equivalent to the greateſt — and may conſequently eaſil 
break them. This eſſect is particularly remarkable in glaſs ſud- 
denly cooled, the brittleneſs of which is thereby much increaſed. 
Tin, though in itſelf tough, gives a brittleneſs to all the other 
metals, when mixed therewith. The brittleneſs of LASS ſeems 
to ariſe from the heterogeneity of the parts whereof it is com- 
poſed, ſalt and ſand, which can never bind intimately together. 
n TIMBER, brittleneſs ſeems to be connetted with durableneſs; 
the more brittle any ſort. of wood is, the more laſting it is found. 
Thus it is oak is of ſo long duration, while beech and birch, as 
being tough, preſently rot, and are of little ſervice for building. 
BROAD-caft, as oppoſed to the Drill. Huſbandry, denotes 
the method of cultivating corn, turnips, pulſe, clover, the forei 
— and moſt other field plants, that are not tranſplanted, by 
owing them with the hand at large; in which method they are 
ſown over the ground at large, and thence ſaid to be ſown in 
broad-caſt. This is called the Old Huſbandry, to diſtinguiſn it 
from the Drill, Horſe-Aoeing. or New 2 For the 
methods of ſowing and other means of diſpoſing ſeeds in the 
earth, ſee the Syſtem of AGRICULTURE, Set. 27. 
BROCCOLI, among Gardeners, the ſhoot of a ſort of cab- 
bage. There are ſeveral ſorts of it, as the Roman, the Neapo- 
litan, and the black; but the Roman is far the beſt, and is there. 
fore the only ſort now in uſe. For a particular deſcription, and 
the method of cultivation, fee the Article BxAss1CA. See alſs 


the Treatiſe on GARDENING, Atticle Kitchen Garden, months 


April and July. 


BROKER. BroKERs are of three kinds; exchange-bro-. 


lers, ſtock-brokers, and pawn-brokers. 


Exchange-BROKERS, are a fort of negotiators, who contrive, 
| make, and conclude bargains between merchants and tradeſmen, 


in matters of money or merchandiſe, for which they have a 


fee or premium. See ExcHANGE. 
Thele in our old Engliſh law-books, are called broggers, and 


in Scotland, broccarn, i. e. according to Skene, mediators or 


interceſſors in any contratt, &c. 


They make it their buſineſs to know the alteration of the courſe 


of Exchange, to inform merchants how it goes, and to notify to 
thoſe who , money to receive or pay beyond ſea, who are 
proper perſons for negotiating the exchange with; and when the 
matter is accompliſhed, that is, when the money is paid, they 
have, for brokage, two ſhillings per 100 pounds ſterling. 

Theſe, by the ſlatute of 8 and 9 William III. are to be li- 
cenſed in London, by the lord- mayor; and any perſon actin 
without ſuch a licence, is liable to the forfeiture of zool. — 
perſons employing them forfeit zol. They are alſo to regiſter 
contratts, &c. —_ the like penalty; and not to deal for them. 
ſelves on pain of forfeiting 2001. They are likewiſe to carry 
about with them a ſilver medal, having the king's arms, and the 


arms of the city, &c. and to pay 408. a year to the chamber of | 


the city. 6 Ann. cap. 16. pou 
Stock-BROKERS are thoſe who are employed to buy and ſell 


ſhares in the joint ſtock of a company or corporation, and alſo 
in the public funds. As the practice of ſtock- jobbing has been 


carried to ſuch an exceſs, as became not only ruinous to a great 


bottomed baſket of about 24 inches in number of private W affeQted, or at leaſt _ 


| 
= 
14 


r 


* 

+ C3 

bo. 
- ——ä——4——— — OE — — 
> L 


„. 


f 


BRO 


ſoon aſſect the public credit of the nation, the legiſlature thought | 


fir to put a ſtop to it, or at leaſt to bring it within certain bounds, 
and under ſome regulation. The negotiations; &c: of theſe 
| brokers, are regulated by ſtat. 6 Geo. I. cap. 18. and 7 and 10 
Geo. II. cap. 8. which, among other things, enact, that contracts 
in the nature of rs, &c. 1ncur a penalty of zool. and by the 
ſale of ſtock, of which the ſeller is not poſſeſſed, a forfeit of 
200l. and that brokers keep a book, in which all contracts, with 
their dates, and the names of the parties concerned, ſhall be en. 
tered, on pain of gol. . ' . 
The Jews, Armenians, and Banians, are the chief brokers 
throughout moſt parts okche Levant and the Indies. In Perſia, 
«ll affairs are tran by a ſort of brokers whom they call dela, 
i. e. great talkers. The manner of making their markets is ve- 
ry ſingular: after the brokers have launched out into long, and 
uſually impertinent diſcourſes, coming towards a concluſion, t 
only converſe with their fingers. The buyer and ſeller's broker, 
take the other by the right hand, which they cover with 
their coat, or a handkerchief : the finger ſtretched out, ſtands for 
ſix; bent, for five; the tip of the finger for one; the whole hand 
for 100; and the hand clenched for 1000. They will expreſs 
even pounds, ſhillings, and pence, by their hands. During all 
this myſtic commerce, the two brokers appear as cold and com- 
poſed, as if there were nothing paſling between them. 

The French, prior to the Revolution, diſtinguiſhed two kinds 

of brokers; one tor the ſervice of merchants, the other for manu- 
faQurers, artificers, and workmen. The buſineſs of the former, 
was to facilitate the ſale of goods in the wholefale and mercantile 
way ; that of the other, to procure the goods wanted for manu- 
| s, artificers, &c. or to ſell their goods when made. At 
Paris, there was ſcarce a company of tradeſmen, or even mecha- 
nics, but had their brokers, who were uſually taken out of their 
body, and made it their ſole buſineſs to negotiate in the particu- 
ler kinds of goods to which ſuch company were by ſtatutes re- 
rained, There were brokers for drapery, brokers for grocery, 
brokers for-mercery, &c. There were even brokers for tanners, 
curriers, outlers, and the like. Dict. of Commerce. 

PAwN-brokers, are perſons who keep ſhops, and let out mo- 
ney to neceſſitous people upon pledges, tor the moſt part on uſu- 
rious conditions. | 

Theſe are more ly called pawn-takers or lally- men, 
ſometimes Fripers, or friperers. 1 

Ot theſe is to be underſtood the ſtatute of 1 Ja. 1. cap. 21. by 
which it is enafted, that the ſale of goods wrongfully gotten, 
to any broker in London, Weſtminſter, Southwark, or within 
two miles of London, ſhall not alter the property thereof. —lIf 
a broker, having received ſuch $, ſhall not, upon the re- 
_ queſt of the right owner, truly diſcover them, how 'atid when 
he came by them, and to whom they are conveyed, he ſhall for- 
ſeit double the value thereof to the ſaid owner, 

In the cities of Italy, there are companies eftabliſhed by au- 
thority for the letting out money in pawns: called, mounts of 
piety ; an honourabletitle, like that of the charitable corporation, 
but little becoming ſuch inflitutiogs; inaſmuch as the loan is not 
gratis. In ſome 
piety, of another kind, wherein they only receive ready money, 
and return it again, with intereſt, at ſo much per annum. py 
Bologna they have ſeveral ſuch mounts ; which are diſtinguiſhed 
into Ted and perpetual : the intereſt of the former is only 
four per cent. in the latter, ſeven. 

BROMELIA, the PiNe-APPLE: A genus of the Monogy- 
nia order, belonging to the Hexandria claſs of plants. 

Species, Of this genus Linnzus enumerates ſeven ſpecies ; 
but the following are the moſt remarkable. I. The ananas; of 
which there are ſix varieties, viz. 1. The Ovatus, or oval- 

ſhaped pine - apple. 2. The pyramidalis, pyramidal, or ſugar- 
| loat pine. g. f he — with ſmooth 2 4. The lucidus, 
with ſhining green leaves. 5. The ſerrotinus, with u yellowiſh 
coloured fleln. 6. The viridis, or green pine-apple. The 
other ſpecies are, II. The mudicaulis, with the lower leaves in- 
dented and prickly. III. The lingulata, with obtuſe, ſawed, 
and prickly leaves.—The firſt ſort hath leaves very like ſome 
ſorts of aloes, but not ſo thick and ſucculent, which are ſtrongly 
armed with black ſpines. From the centre of the plant ariſes 
the flower-ſtalk, which is near three feet high, the lower part 
of which is garniſhed with entire leaves placed alternately at 
every joint. The upper part of the Nl is garniſhed with 
Now ers ſet iq a looſe ſpike or thyrſe quite round : theſe are ſuc- 
ceeded by oval ſced-veſlets, having a longitudinal partition, in 
the centre of which are faſtened ſmooth, cylindrical ſeeds. —The 
ſecond has ſhorter leaves than the firſt, which are ſharply ſawed 
on their edges, and of a green deep colour. The flower-ſtem 
ariſes from the centre of the plant, which divides upward into 
ſeveral branches: the upper part of theſe are garniſhed with 
ou of flowers, which come out alternately from the ſides of 

branches, each having a narrow entire leaf juſt below it, 
Which are longer than the ſpike. The flowers are placed very 
cloſe. on the Tops ＋ _— decay, the empalement 
turns to an ov inted ſeed. I, ineloſi f 
— ob _— ng ſeeds of the ſame 


ts of Italy, they have likewiſe mounts of | 
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Cilture, Sc. "The firſt fort of ananas is the moſt common in 
Europe, but the ſecond ſort is much preferable to it, the trui; 
of this being larger and much better flavqured: the juice of this 
ſort is not ſo aſtringent as that of the firſts ſo that this fruit may 
be eaten in greater quantity with leſs danger. This ſort frequent. 
ly produces ſuckers immediately under the fruit, whereby it may 
be increaſed much faſter than the common ſort; ſo that in a few 
years it may be the belt common ſort in Britain.—The third fort 
1s preſerved by ſome curious perſons for the ſake of variety; but 


the fruit is not worth any thing.—This fort with very (mooth 
1 leaves was raiſed trom ſeeds taken but of a rotten 
ruit which came from the Weſt Indies to tHe late Henry Heath. 


cote, Eſq. from whom Mr. Miller received one plant, which 
— large fruit: this is what the people of America call 
the Ang - pine. . — 3 £ 

The plants — — ing the crowns which g 
on the wry or the ſuckers which —— either ma. 7 
ſides of the plants or under the fruit: both which are found to be 
equally good; althou 
preferable to the ſuckers, as ſuppoſing it will produce fruit ſooner 
than the ſuckers, which is certainly a miſtake. The ſuckers and 
crowns muſt be laid to dry in a warm place for four or five days, 
or more (according to the moiſture of the part which adhered 
to the old plant or fruit); for if they are immediately planted, 
they will rot. The certain rule of judging when they are fit to 

lant, is by obſerving if the bottom is healed over and become 

rd; for if the 2 are drawn off carefully from the old 
plants, they will have a hard ſkin over the lower part, ſo need 
not lie ſo long as the crowns of thoſe whoſe bottoms are moiſt. 
But whenever a crown ts taken from the fruit, or the ſuckers 
from old plants, they ſhould be immediately diveſted of their 
bottom leaves, ſo high as to allow depth for their planting ; fo 
that they may be thoroughly dry and healed in every part, left 
when they receive heat and moiſture they ſhould periſh, which 
often happens when this method is not obſerved. If theſe 
ſuckers or erowns are taken off late in the autumn, or during 
the winter, or early in the ſpring, they ſhould be laid in a dry 
place in the ſtove for a fortnight or three weeks before they are 
planted ; but in the former ſeaſon, they will be fit for planting 
in a week at fartheſt. | 

Fheſe ſhould be planted ina rich good kitchen-garden mould 
not too heavy fo as to detain the moiſture too long, nor over 
light and ſandy; but where this is wanting, you ſhould procùre 
| ſome freſh earth from a good paſture, which ſhould be mixed 
with about a third part ot rotten neats dung, or the dung of an 
old melon or cucumber bed which is well conſumed. Theſe 
ſhould be mixed fix or eight months before they are uſed, but if 
it be a year it will be the better; and ſhould be often turned, 
that their parts may be the better united, as alſo the chods well 
broken. This earth ſhould not be ſcreened very fine; for if you 
only clear it of the great ſtones, it will be detter for the plants 
than when it is made too fine. You ſhould always avoid mixing 
any ſand with the earth, unleſs it be extremely ſtiff, and then n 
will be neceſſary to have it mixed at lealt {ix months or a year 
before it is uſed; and it muſt be frequently turned, that the 
ſand may be incorporated in the earth ſo as to divide its parts: 
but you ſhould not put more than a ſixth part of ſand; 2 too 
much ſand is very injurious to theſe plants. In the ſummer 
ſeaſon, theſe plants muſt be frequently watered ; but you ſhould 
not give them large quantities at a time: you muſt alſo be very 
careful that the moiſture is not detained in the pots by the holes 
being ſtopped, for that will ſoon deſtroy the plants. If the ſea- 
ſon is warm, they ſhould be watered twice a week; but in a cool 
ſeaſon once a-week will be often enough: and during the ſum- 
mer ſeaſon, you ſhould once a-week water them gently all over 
their leaves, which will waſh the filth from off them, and there- 
by greatly promote the growth of the plants. 


| 


from pot to pot. But this is by no means to be practiſed by 
thoſe who propoſe to have large well-flavoured fruit: for unleſs 
the pots be filled with the roots, by the time the plants begin to 
ſhow their fruit, they commonly produce ſmaſl fruit, which 
havegenerally large crowns on them; therefore the plants will 
not require to be new potted oftener than twice in a ſeaſon. 
The firſt time ſhould be about the end of April, when the 
ſuckers and crowns of the former year's fruit which remained 
all the winter in thoſe pots in which they were firſt planted, 
ſhould be ſhifted into larger pots; 1. e. thoſe which were in hall. 
penny or three-farthing pots ſhould be = into penny, or at moſt 
three half-penny pots, according to the ſize of the plants; for 
you mult be _ careful not to over- pot them, nothing being 
more prejudicial to theſe plants. The ſecond time for ſhifzing 
of them is in the beginning of Auguſt ; when you ſhould ſhift 
thoſe which are of a proper h2ze for truiting the following ſpring 
into-two-penny pots, which are full large enough for any of theſe 
lants; At each of theſe times of ſhifting the plants, the bark- 
ſhould be ſtirred up, and ſome new bark added, to raiſe the 

bed up to the height it was ac firſt made; and when the pots 
are plunged again into the bark-bed, the plants ſhould be we 
—_ gently all over their leaves, to waſh off the filth, 75 10 
ä . ere 


gh 79 the crown is thought 


There are ſome perſons who frequently ſhift theſe plants 
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vember, or ſometimes later, according to the mildne 


ſetile the earth to the roots of the plants. If the bark · bed be 
well ſtirred, and a quantity of good freſh bark be added to the 
bed, at this latter ſhifting, it will be of great ſervice to the plants, 
for they may remain im the ſame tan until the — —— 
$s of t 
ſeaſon, and will require but little fire before chat time. During 
the winter, they will not _—_— to be watered oftener than once 
a week, according as you find the earth in the pots to dry: nor 
ſhould -you give them too much at each time; for it is much 
better to give them a little water often, than to overwater them. 


You muſt obſerve never toſhift thoſe plants which ſhoiv their fruit, 


into other pots; for if they are removed after the fruit "pp 1 
it will ſtop the growth, and thereby cauſe the fruit to be ſmaller, 
and retard its ripening, ſo that many times it will be October 
or November before the fruit is ripe: therefore you ſhould be 
very careful to keep the plants in a vigorous growing ſtate from 
the firſt appearance of the fruit, becauſe upon this depends the 
neſs and the ſize of the fruit; for if they receive a check 
after this, the fruit is generally ſmall and ill-taſted When 
u have cut off the fruit from the plant whoſe kind you are de- 
ſirous to propagate, you ſhould trim the leaves, and plunge the 
s again into a moderate hot-bed, obſerving to retreſh them 
— with water, which will cauſe them to put out ſuckers 


in plenty ; ſo that a perſon may be ſoon ſupplied with plants 


enough of any of the kinds, who will but obſerve to keep the 
plants in health. The moſt dangerous thing that can happen to 
theſe plants is their being attacked by ſmall white inſects, which 
appear at firſt like a white mildew, but ſoon after have the ap- 
rance of lice: theſe attack both root and leaves at the ſame 
time; and if they are not ſoon deſtroyed, will ſpread over a whole 
ſtove in a ſhort time, and in a few weeks entirely ſtop the growth 
of the plants by ſucking out the nutritious juice, ſothat the leaves 
will appear — and ſickly, and have generally a great number 
of yellow tranſparent ſpots all over them. Theſe inſects, after 
they are fully grown, appears like bugs, adhering ſo cloſely to the 
leaves as not to be eaſily waſhed off, and ſeem to have no local 
motion. They were originally brought from America, upon the 
ants which were imported from thence; and are probably the 
ame inſets which have deſtroyed the ſugar canes in ſome of the 
Leeward Iſlands, for upon ſome fugar-canes which were ſent 
Mr. Miller from Barbadoes, he obſerved great numbers of theſe 
inſets. Since they have been in England, they have ſpread great - 
ly in ſuch ſtoves where there has not been more than ordinary care 
taken to deſtroy them. They have alſo attacked the orange-trees 
in many gardens near London, and have done them incredible 
damage; but they do not endure the cold of our climate in win- 
ter, ſo that they are never found on ſuch plants as live in the open 
air. The only method yet diſcovered for deſtroying theſe inſetts, 


is by frequently waſhing the leaves, branches, and ſtems, of ſuch 


plants as they attack, with water in which there has been a ſtron 
infuſion of tobacco ſtalks. But this method cannot be praftiſe 
on the ananas plants, becauſe the inſets will faſteri themſelves 
ſo low between the leaves, that it is impoſſible to come at them 
with a ſponge to waſh them off; ſo that if all thoſe which ap- 
ar to ſight are cleared off, they will ſoon be ſucceeded by a 
eech ſupply from below, and the roots will be alſo equally in- 
teſted at the ſame time. Therefore, wherever theſe inſects ap- 
pear on the plants, the fateſt method will be to take the plants 
out of the pots, and clear the earth from the roots; then pre- 
pare a large tub, which ſhould be filled with water in which 
there has been a ſtrong infuſion of tobacco ſtalks ; into this tub 
ou ſhon!d put the plants, 2 ſome ſtick acroſs the tub to 
cep them immerſed in water. In this water they ſhould re- 
main 24 hours; then take them out, and with a ſponge waſh 
off all the inſets from the leaves and roots, and dip the plants 
into a tub of fair water, waſhing them therein, which is the 
moſt effectual way to clear them from the inſets. After which, 
ou ſhould pot them in freſh earth; and, having ſtirred up the 
rk- bed, and added ſome new tan to give a freſh heat to the 
bed, the pots ſhould be plunged again, obſerving to water them 
all over the leaves, and this ſhould be repeated once a-week 
during the ſummer ſeafon ; for theſe inſets always multiply 
much faſter where the plants are kept dry, than where they are 
ſometimes ſprinkled over with water, and kept in a growing 
fate. As theſe inſets are frequently brought over from Ame- 
rica on the ananas plants which come from thence, thoſe 2 
ſons who procure their plants from thence, ſhould look carefulſy 
over them when they receive them, to ſee have none of 
theſe inſefts on them; for if they have, they will ſoon be pro- 
pagated over all the plants in the ſtove where they are placed; 
therefore, whenever they are obſerved, the plants ſhould be 
ſoaked (as before tireQed) before they are planted into pots. 
uch are the directions generally given with regard to the cul. 
ture ot the pine-apple in this country. Of late, however, ſome 
very conſiderable improvements have been made in that atticle. 
The leaves of the oak have been ſubſtituted for the more expen- 
five bark ; and by treating the pines with them, they are found to 
thrive as well, and to produce as good fruit, as in the other 
method : of the proper way of managing theſe leaves for the 
rearing of exotic plants, an account is given under the article 
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| Oak-Leaver. But the moſt' conſiderable improvement is that 


mentioned in the 67th volume of the Philoſophical Tranſactions, 
where a method is ſhown by William Baſtard, Eſq. of Devon- 
ſhire, of raiſing theſe fruits in water. His account of this me- 
thod is as follows. 

Before I enter into the particulars of raiſing pine-apples in 
water, it will be neceſſary to tell you that my out-houle is co- 
vered with the beſt crown-glaſs, which I apprehend gives more 
heat than the common ſort of green glaſs generally uſed for hot- 
houſes. In the front part of the houſe, and indeed any where 
in the loweſt parts of it, the pine-apple plants will not thrive 
well in water. The way in which i treat them is as follows. 
I place a ſhelf near the higheſt part of the back wall, ſo that the 
pine-plants may ſtand ab Slutely without touching the glaſs, but 
as near it as can be; on this ſhelf I place pans full of water, 
about ſeven or eight inches deep; and in theſe pans I put the 
1 lants, growing in the ſame pots of earth as they are 
generally planted in to .be plunged into the bark-bed in 
the common way; that is, I put the of earth, with the 
pine-plant in it, in the pan full of water, and as the water 


decreaſes, I conſtantly fill up the pan. I place either plants in 


fruit, or young plants as ſoon as they are well rooted, in theſe 
pans of water, and find rage bow, equally well: the fruit reared 
this way is always much larger, as well as better flavoured, 
than when ripened in the bark-bed. I have more than once 
put only the plants themſelves without any earth, I mean after 
they had roots, into theſe pans of water, with only water ſuffi- 
cient to keep the roots always covered, and found them flouriſh 
beyond expectation. In my houſe, the ſhelf I mention is ſup- 
ported by irons from the top, and there is an intervening ſpace of 
about 10 inches between the back wall and the ſhelf. A neigh- 
bour of mine has placed a leaden ciſtern upon the top of the back 
flue (in which, as it is in contact with the flue, the water is 
always warm when there is fire in the honſe), and finds his 
fruit excellent and large. My ſhelf does not touch the back 
flue, but is about a foot above it; and conſequently the water is 
only warmed by the air in the houſe. Both theſe methods do 
well, The way I account for this ſucceſs is, that the warm air 
always aſcending to the part where this ſhelf is placed, as being 
the higheſt of the houſe, keeps it much hotter than in any 
other part. The temperature at that place is, I believe, ſeldom 
leſs than what is indicated by the 73d degree of Farenheit's ther- 
mometer, and when the ſun ſhines u is often at above 100 : the 
water the plants grow in ſeems to enable them to bear the greateſt 


heat, if ſufficient air be allowed; and I often ſee the roots of 


the plants growing out of the holes in the bottom of the pot of 
the earth, and ſhooting vigorouſly in the water. 
My hot-houſe (the dimenſions of which it may be proper to 


know) is 60 feet long and 11 feet wide, the flues included; fix - 


feet high in the front, and 11 feet at the back of the inſide of 
the houſe. It is warmed by two fires. A leaden trough or ciſ- 
tern on the top of the back flue is preferable to my ſhelf, as in it 
the pine-plants grow much faſter in the winter, the water bein 
always warmed by the flue : of this I have ſeen the great benefit 
theſe laſt two months in my neighbourhood. It is not foreign 
to this purpofe to mention, that, as a perſon was moving a large 
pine-plant from the hot-bed in my houſe laſt ſummer, which 
plant was juſt ſhowing fruit, by ſome accident he broke off the 
plant juſt above the earth in which it grew, and there was no 
root whatever left to it; by way of experiment I took the plant, 
and fixed it upright in a pan of water (without any earth what- 
ever) on the ſhelt; it there. ſoon threw out roots, and bore a 
pine-apple that weighed upwards of two pounds.” For a further 
account of the cultivation of pines, ſee the concluſion of the 
Syſtem of Gardening. 

BRONCHIA, in Anatomy, the little tubes into which the 


trachea is branched, at its entrance into the lungs ; and which 


are diſtributed through every part thereof, ſerving for the con- 
veyance of the air in reſpiration. The bronchia conſiſts of car- 
tilages like the trackes ; only here the cartilages are perfectly 
circular, without any membranous hard part; they are joined 
together by the membranes that inveſt them, and are capable of 
being ſhot out lengthwiſe in inſpiration ; and of being drawn 
into each other in expiration. See the Syſtem, Part IV. Sect. 5. 
BRONCHIAL artery, is an artery of the lungs; which ariſes 


from the deſcending trunk of the aorta, or intercoſtals : and, 


embracing the trachea, purſues the courſe of the bronchia, ac- 
companying all the branches thereof through their whole pro- 
greſs. The artery brings blood to the bronchza, for the nutrition 
thereof, and of the veſicles of the lungs: and the vein carries it 


off again to the cava, where it ſoon terminates. The bronchial 


artery is ſometimes lingle, but more frequently double; ſome- 
times triple. See the Syſtem, Part V. Sect. I. 


BRONCHIAL glands, are a ſoft ſucculent, blackiſh ſort of 


glands, adhering externally to the lower part of the trachea, the 

eateſt diviſions of the broncktia and the oe hagus, ſome larger 
Tome ſmaller ; ſaid to be diſcovered by Verheven. Their uſe is 
uncertain ; the generality hold them to furniſh an unctuous li- 
quor, to moiften and line the inſide of the bronchia. . Verceillon 


will rather have them to ſecrete a juice for the ſervice of digeſ- 
| i tion, 
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- guilhes it alſo from the ſimilar diſeaſe, which is cauſed 


The doſe is to be adjuſted to t 
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tion, conveyed by minute dutts to the e/ophagrs and tomach 3 


which, however, is called in queition by Heiſter, Verheyen is 
of opinion, that the hoarienels which ariſes from a.cold, may 
proceed-from the obſtiuction of theſe glands ; and that the be- 
nefit which, accrues from taking oil of almonds, or other ſmooth 
medicameuts, may proceed from their ſupplying the defect, of 
this juice, and Ke artificially the inſide ol the bronchia. 
But it ſhould rather ſeem, that the humidity furniſbed to the tra. 
chea and bronchia, comes trom the miliary glands of thoſe parts, 
which are only 9 . and become tumid in morbid cales, 
inſomuch that they frequently preſs the wind-pipe, or ſome. of 
its branches, and cauſe au aſthma, See the Syſtem, Part IV. Sect. 3. 
BROSChtal vein ariſes from the intercoftals, or the azygos, 
accompanics the artery, and divides into the ſame number of 
branches with it. See the Syſtem, Part V. SeRt. 1. / 
BRONCHOCELE, a pendent tumour, with a large round 
neck, riſing on the bronchial part of the trackea. The word is 
formed from [8p27%,05, wind pipe, and xn. [welling. The 
bronchoc els ig common in Lombardy, Savoy, and about the 
Alps ; whence Horace, ; 3 
Cuis tu nidum guttur miratur in Alpibus. 
It is commonly ſuppoſed to derive its origin from the Alpine 
waters, which being „ and chilled with ice and ſnow, 
cauſes a lentor of the [ympha, about the muſcles of the throat, 
whereby the veſſels are comratted, and the circulating humours 
thickened, whence an obſtruction, &c. larry, = there are ſome 
ſpecies of it ſuppoſed alſo to riſe from ſtrains, bruiſes, and other 
accidents. Several phyſicians have now rejefted the notion that 
wens of this kind are owing to the uſe of ſnow-water. For in 
Greenland, where ſnow-water is commonly uſed, theſe unſightly 
protuberances are never met with; nor are they ſeen in 
Veſtmoreland, where the mountains are higher 4 the ſnow 
reater in quantity than in Derbyſhire, where they are common, 
Belides, they are common in Sumatra, where there is no ſnow 
during any part of the year. Phil. Tranſ. vol. Ixviii. part i. 
p. 165. The bronchocele has been called by ſome herma gultu- 
ralis, or bronchialts, gutteria, and gongrona. Some medical 
writers have confounded it with the er [crophula, or king's 
evil, and others have made it only a ſpecies of STRUAMA, It 
has been deſcribed. by Celſus, Albucifs Heiceſter, and many 
latter writers. Some aſcribe it to a rupture of a lymphatic veſ- 
{el ; others to ſome extravaſated, nutritious juice, converted in- 
to a fleſhy ſubſtance; and the tumour has been obſerved to 
conſiſt partly of a fluid, and partly of a more firm and glandu- 
lar ſubſtance ; but its conſiſtence is different in different caſes. 
The Engliſh bronchocele, as Mr, Proſſer has termed it, or as 
it is otherwife called, the Derby-neck, becauſe many of the wo- 
men in the hills of Derbyſhire are ſubjeR to it, is a tumpur 


ariſing on the fore-part of the neck, ſeated in the body of the 


neck, between the ſkin and wind- pipe, in the thyroid gland; and 
thus differs from the former, or Alpine bronchocele, which com- 
monly hangs under the chin like dew-laps. Mr, Proſſe 1 
0 
crying, coughing, or other means ſtraining the neck; this, he 
{ays, is incurable; whereas the other, called the natural or 
ſpontaneous bronchocele, is eaſily cured by proper and timely ap- 
plication. Dr. Hunter has oblerved, that it appears two or 
thrice years before or after menſtruating ; and Mr. Proſſer has 
made the ſame obſervation, that it commonly appears firſt be- 
tween the age of eight or twelve years. When the menſtruation 
approaches kindly, it ſometimes ipohtaneouſly diſappears, This 
diſeaſe is almoſt peculiat to women; it is ſoft, or rather flabby 
to the touch, and moveable ; but when it is continued for ſome 
ears after the time of its growing, it becomes more firm. It 
is attended with a conſiderable difficulty of breathing, in ſome 
caſes, to ſuch a degree as to occaſion a bad wheezing, The fitu- 
ation of this tumour is ſuch, that all attempts to extirpate it are 
extremely dangerous, and therefore the only method of cure is 
by diſcuſſion. The moſt celebrated remedy for this diſorder is 


one which is prepared and ſold at Coventry, and which Mr. 


Profler believes conſiſts of equal parts of ſponge, cork, and pu- 
mice-ſtone, calcined ; half a dram of this is mixed with ſugar, 
and made into a bolus, and laid under the tongue every night. 
Mr. Proſſer recommends the following powders: 
f R Cinnab. Antimon. opt. levig. 3. 
Milleped. pp. & pulv. b 
Spong. calcin, aa gr. xv. m. f. pulvis. 
One of theſe is to be taken an hour or two before breakfaſt, 
for two or three weeks; and after the interval of about a fort- 
night, they are to be again renewed; and three of the follow- 
ing pills are to be taken at bed- time, during the ſecond courſe 
of the powders : 
| R Pil. Mercurial. ph. nov. 3 &. 
Pil. No. 48. æquales. 
he age and conſtitution of the pa- 
tient, who ſhould be prepared for this courſe by two or three 
revious purges, and avoid taking cold. If theſe means are uſed 
= about a month or ſix weeks, without any external applica- 
tion, he has no doubt of ſucceſs. However, the patient ſhould 
be under twenty-five years of age. At this age the cure is un- 
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certain ; but at a more adyanced period oſ life mach more im- 
probable, aud ſeldom or ever ſucceeds. Gooch, in his Medical 
Phil. 
Tranſ. No. 265. 7.59 Proſſer's Account and Method of 
Cure of the Bronchocele. 17711. f 

BRONCHOTOML. in Sur ery, the operation of cutting 
into the wind-pipe, to prevent ſuffocation, in the quinſy; or an 
inciſion made in the trachea, or wind- pipe, between two of its 
annuli, or rings, in order to give paſſage for the breath, when 
there is danger, of ſuffocation, from an inflammation of the 
larynx, * . (The word comes from {Spoyxos, wind-pipe, and 
TS, 4 Cut. 


' Brochotomy, called alſo. Laryngotomy, is thus performed, —. 
The body of the patient being prepared, an inciſion is made 


between the third and fourth annult, or rings, of the, a/ſperia 
arteria, an inch below the bottom of the larynx; the ſkin and 
integuments divided, and the muſcles removed; a filver tube 
is applied, and the cauſe of the diſeaſe removed, and the wound 
healed; nouriſhing clyſters being applied in the mean time, it 
deglutition be imprafticable. Dr. 9 obſerves, that in 
all medicine there is not one method that works ſo great a 
change, for the better, in ſo ſhort a time. However, it is ſeldom 

rattiſed, becauſe that gap which appears on the cutting a throat 
the divided parts being then drawn towards their more fixed 
ends), together with the great efflux of blood when the jugulars 
and caroud arteries are allo wounded, create in moſt men a dread 
of the operation, and make many belicye all wounds of the 
trackea mortal, — The ſame author makes, no {cruple, however, 
to ſay it ought to be prattiſed in quinbes, and other dangers uf 
ſuffocation lrom —— of a like nature with them; from an ex- 
traordinary cure which he himſelf had wraught in this way, 
Bronchotomy is likewiſe recommended as the laſt thing to be 


done, in order to recover drowned people to life; and to this 


operation many have been indebted for their recovery. In the 
Philoſophical Tranſactions, vol. iii. part. ii. No. 81. there is an 
account of the caſe of a cut throat, that may ſerve to make us 
ſomewhat more ready and reſolute in the operation of Broncko. 
tomy when it is neceſlary; ſuch is the very inference that Dr, 
Huxham, who relates it, draws from it. P. 515. 

BRONZE, in Chymiftry, a factitious metal, compounded of 
copper and tin, to which ſometimes other metallic ſubſtances 
are added, particularly zinc. It is brittle, hard, and ſonorous. 
It is employed for various uſes, as for making of bells, cannons, 
and ſtatues; and the proportions of the component metals are 
varied to ſuit the ſeveral purpoſes to which it is applied. This 
compound, like ſome others, 1s ſpecifically heavier than either of 
the metals taken ſeparately. A metalic maſs, compoled of tour 
filths of copper and one-fifth part of tin, weights in water ſeven 
grains more than the ſame quantities of theſe two metals would 
together weigh in water if not allayed. This proves, that in 
the union of copper and tin there is a penetration of parts, the 
one metal entering into, the pores of the other; and this is 
further confirmed 4 an obſervation of Mr. Tillet, member of 
the royal academy of ſciences. In his memoir concerning the 
duftility of metals, he takes notice, that when the mixture of 
. and tin is made in the proportions above- mentioned, the 
co 


Jour of the copper is entirely annulled and covered by that of 


the tin, although the quantity of the firſt be four times greater ; 
and this ſingular effett cannot be underſtood without — 
a total change in the ſize and diſpoſition of the pores of the 
compound metal. 

Tin being leſs ſubjett to ruſt than copper, bronze is alſo found 
to be leſs liable to be covered with verdigreaſe than pure copper 
is; and this is one reaſon why, it is uſed for cannons, ſtatues, and 
works expoſed to the air and weather. The greater fuſibility of 
bronze than copper is alſo an advantageous roperly, and much 
facilitates the bin of large works. See =_ yſtem of Cuy- 
MISTRY, Part III. Chap. 1. Section 5. 

BROOD, the young of fiſh and fowls. Malpighi had the 
curioſity to break ſeveral times all the eggs of a brood, one half 
an hqur after another, and obſerve with a microſcope the ſuccel- 
ſive alteration produced therein till the moment of hatching ; 
of all which he has given figures, curiouſly engraven. 

BROODING, the aft of a hen, or other bird, fitting on a 
number of eggs, to keep them warm, till they hatch, or produce 
young ones, See HATCHING, In which ſenſe the word 
amounts to the ſame with incubation. There is a difference 
between the brooding of 8NAKES and VIPERS; the former be- 
ing oviparous, and the latter bringing forth their young alive. 
| PR OM, Geniſta in Botany. Among Huſbandmen, broom 
is conſidered as a weed N porous to the culture of lands; 
and, on that account, to be grubbed and deſtroyed. It roots 
deep, and, ſhedding no leaves, is continually ſucking the moiſ- 
ture from the earth, The beſt method of deſtroying it, is the 
burning the land, then plowing it deep. and manuring it very 
well with dung and aſhes; the ſpreading on the land chalk or 
marle, or the manuring it with urine. If the ground be deſigned 
for paſture land, it is beſt to cut it cloſe to the ground in 
May, when the ſap is ſtrong in it. By this artifice, the roots are 
deſtroyed ; whereas, in the common way of pulling up the young 
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| be divine, and conſequently that they had reaſon. The ſceptics 


lants, ſome 2 will be left, and the leaſt of theſe will grow. 
oddering of cattle upon broomy land, is one very good way of 
deſtroying the broom, their urine killing the roots, and their 
treading tbe land making it leſs proper for the roots of this plant; 
for 2 is never obſerved to grow in trodden places. This 
troybleſyume and pernicious plant, is not, however, without its 
uſe tothe farmer; for, when well laid, it will make an excellent 
and laſting kind of thatch for barns. 4 
BrooM.flowers make a principal ingredient in divers medi- 
cated ales. Their aſhes are extolled for purging off waters in 
dropfies; in which reſpeft, however, Dr. Quincy aſſures us, 
are no better than any other lixivious aſhes. 
room is an attenuant, abſtergent, and aperient. The jule 


of the green ſhoots of broom, or a ſtrong infuſion of them in | 


wine is an excellent diuretic, and cleanſes the ureters and kid. 
neys. If taken in large doſes it purges by ſtool, and therefore 
is doubly proper in dropſical caſes. The ſeed of broom is alſo 
a purge, and that of no weak kind, a dram and a half of it being 
a fußt ien doſe. The hxtv1um of broom with white wine is a 
erful diuretic, but muſt be taken with caution, Some pickle 
yellow buds with vinegar and ſalt, &c. after the manner of 
ers, from which they are then ſcarce to be diſtinguiſhed. 
IRUTE, an ANIMAL deſtitute of the faculty and uſe of 
REASON. In which ſenſe, brute amounts to the ſame with 
BEAST. Brutes are the ſecond order of the claſs Mammalia, in 
the Linnzan ſyſtem; the character of which is, that they have no 
upper or under fore-teeth ; their feet have — hoofs, not form- 
for ſwift or ſtately motion, and they maſticate their food. 
This order comprehends fix genera, and ſeventeen ſpecies. 
Among brutes, the monkey kind bears the neareſt reſemblance 
to man; and this, both in the external ape and internal ſtruc. 
ture, though more in the former than the latter. In the monkey 
kind, the higheſt and the neareſt approaching the likeneſs of man, 
is the ORANG-OUTANG, or homo ſylveſtris. See the Syſtem 


The chief operation of a rational ſoul is judgment, by which 
we diſtinguiſh true from falſe; to which the memory and ima- 
ination are ſubſervient. But this cannot be aſcribed to brutes, 
face they do not make propoſitions. 2 are incapable of ſci- 
ence, for want of names and ſigns whereby to denote abſtract 
ids ; however, there is no talent peculiar to man, which we 
may not diſcover ſome reſemblance of in brutes, except ſpeech 
and curioſity. Is it any objection then to the reaſoning of brutes, 
that they have not the uſe of ſpeech, though, as a late author 
expreſſes it, * have all the organs neceſſary for that purpoſe; 
Budd. Annal. Phil. p. 102. 

There is at leaſt a ſimilitude of ſpeech in brutes, for they 
know each other by their voices, and have their ſigns whereby 
they expreſs anger, joy. and other paſſions; thus a dog aſſaults 
in one ſtrain, tawns in another, howls in another, and cries 
when beaten in another. It is true, their ſpeech to us appears 
rude and inarticulate; but perhaps ours 1s the ſame in their 
cars. And if the voice of brutes be unintelligible to us, does 
not the ſame hold of the language of our own kind, till we have 
been inſtructed in it? The language of foreigners, what does it 
appear to us, but a confuſed unmeaning heap of ſounds? In fine, 
i haghter be peculiar to men, we ſee the image of it in brutes, 
ſignified by the motion of their ears, eyes, mouth, tongues, 
&c. Laltly, what is ſo peculiar to man as foreſight of futurity ; 
but have not beaſts this, which lay up ſtores with great care in 
their cells, as the ant, bee, &c. The generality of the antient 
philoſophers thought that brutes reaſoned: this, among the hea- 
thens, was the opinion of Anaxagoras, Plato, Porphyry, Celſus, 
Galen, Plutarch, and others. Among Chriſtians, Lactantius, 
and the whole body of Manichees and Gnoitics: among the 
moderns, Valla, Sonnertus, Arriaga, Tho. Campanella, Gaſſen- 
dus, F. Daniel, and others, aſſert the ſame. Plutarch has a di- 
alogue under this title, that brutes uſe reaſon. All the ſeft of 
Pytha oras ſhould be of the ſame ſentiment, becauſe the me- 
temp yehoſes imports that human ſouls paſs into the bodies of 
brutes. Can any perſon, ſays Laftantius, deny that brutes have 
reaſon, when they often outwit man himſelf ? Inſt. Div. liv. ii. 


cap. 10. | 
The Stoics holding that the Divine Being is diffuſed through 
all creatures, were neceſſitated to maintain the ſouls of brutes to 


paralleled brutes with men. Sextus, more particularly, gives 
a compariſon between dogs and the human kind. The former 
excels the latter as to ſenſe; it has a quicker ſcent, whereby to 
purſue beaſts unſeen ; it diſcovers them ſooner by the eye, and is 
more acute to hearing. Sext. Empir. Pyrrhon. lib. i. cap. 13. 
A dog is nc deſtitute of logic, as appears from Chrylippus's 
ous inſtance, who obſerved that a hound coming into a road 
which divides into three, makes choice of the third by virtue of 
an induRtion of ſyllogiſm ; for that ri the two ways 
by which the beaſt did not paſs, he run ſtraight upon the third 
without ſcenting it; where the reaſon is obvious: the beaſt paſſed. 


either that way, or that way, or this way ; but he neither palled 
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that way, nor that way, and therefore this way. Stanley Hiſt 
Phil. p. 780. | 1 

That a dog is poſſeſſed of what they call internal reaſon ap- 
pears from his chooſing things convenient, flying the hurtful, 


, purſuing his food, and running away from the whip, and when 


wounded or ſick, acting prudemly, as the circumſtances of his 
caſe, and his abilities and opportunities dictate. How many ac- 
tions are to be obſerved of brutes, not to be accounted for with- 
out reaſon and argumentation ? If we ſay that dogs, by lorg ha- 
bits and force of rewards and puniſhments, may be taught many 
things; do not this teaching, docility, and remembrance of 
blows, argue memory, fear, and defire, which cannot ſubſiſt 
without knowledge, ſenſe, pleaſure and pain? And if brutes have 
knowledge, it is allowed they muſt alſo have judgment and rea- 
ſon, and a ſcience of univerſals. Tavern. Trav. Ind. ap. Phil. 
Tranſ. No. g26..p. 65. Chauvin Lex. Phil. p. g77, &c. 

The 1 philoſophers allowed them a ſenſitive power, 
but denied them a rational one. The Platoniſts, as is obſerved 
before, allowed them reaſon and underſtanding, though in a de- 
gree leſs pure and refined than that of men. Deſcartes main- 
tained that brutes are mere inanimate machines, abſolutely def. 
titute not only of reaſon, but of all thought and perception, 
and that all their actions are only conſequences of the exquiſite 
mechaniſm of their bodies. The opinion of Deſcartes was pro- 
bably invented, or at leaſt adopted by him, to defeat two great 
objeftions: one & wr the immortality of the ſouls of brutes, if 
they were allowed to have any; the other againſt the goodneſs of 
God, in ſuffering creatures who had never — to be ſubjected 
to ſo many miſeries. The arguments in favour of it may be ſtated 
as follow : 1. It is certain, that a number of human aftions 
are merely mechanical; becauſe they are done imperceptibly to 
the agent, and without any direftion from the will; which are to 
be aſcribed to the impreſſion of objects and the primordial diſpoſi- 
tion of the machine, wherein the influence of the ſoul has no ſhare; 
of which number are all habits of the body, acquired from the 
reiteration of certain actions. In all ſuch circumſtances, human 
beings are no better than automata. 2. There are ſome natural 
movements ſo involuntary, that we cannot reſtrain them ; for 
example, that admiroble mechaniſm ever on the watch to preſerve 
an equilibrium, when we ſtoop, bend, or incline our bodies in 
any way, and when we walk upon a narrow plank. g. The na- 
tural liking for, and antipathy againſt, certain objefts, which in 
children precede the power of knowing and diſcriminating them, 
and which ſometimes in grown perſons triumph over all the ef- 
forts of reaſon; are all phenomena to be accounted for from the 
wonderful mechaniſm of the body, and are fo many cogent proofs 
of that irreſiſtible influence which objects have on the human 
frame. 4, Every one knows how much our paſſions depend on 
the degree of motion into which the blood is put, and the reci- 
procal impreſſions cauſed by the animal yu tween the heart 
and brain, that are ſo cloſely connected by their nerves ; and if 
ſuch effects may be produced by ſuch ſimple mechanical means 
as the mere increaſe of motion in the blood, . without any direc- 
tion of the will, we are not to wonder at the actions of brutes 
being the effects only of a refined mechaniſm, without thought 
or perception. 5. A farther proof will ariſe from a conſideration 
of the many wonderful effetts which even the ingenuity of men 
has contrived to bring about by mechanical means; the androide, 
for inſtance, of Mr. — which plays at cheſs. Now, it is 
not to be queſtioned, but that the mechanifm of the body, of the 
meaneſt animal infinitely ſurpaſſes that of Mr. Kempell's ma- 
chine ; and what can be the conſequence of this, but that the 
actions of that animal muſt be proportionably more ſurpriſin 
than thoſe of the wooden cheſs-player? See ANDROILDES — 
AUTOMATON. 

The above is a ſhort abſtract of all the arguments that are 
brought in favour of the Carteſian —— but they are evident - 
ly very far from being concluſive. They are deficient in the firſt 

lace, becauſe, though we allow them in the utmoſt extent the- 
— themſelves can deſire, they prove only the poſſibili 
of brutes being inanimate, and that the power of God actually 
could produce ſuch and ſuch actions from inanimate machines; 
but that he actually hath done ſo, they have not the leaſt ten- 
dency to prove. In the ſecond place, the Carteſian argument is 
inſufficient, becauſe it hath no limits, and knows not where to 
ſtop ; as, by the ſame method of arguing, every man might prove 
his neighbour to be an inanimate machine: for though every indi- 
vidual be conſcious of his own thoughts, he is not fo of thoſe of 
his neighbours; and it no more exceeds the power of God to 
cauſe an inanimate machine to perform the actions of a man, 
than thoſe of a beaſt. Neither are the two objettions which the 
hypotheſis is calculated to anſwer, to be at all admitted as argu- 
ments in its favour. They are, 1. That if we allow brutes to 
have ſouls, they muſt be immaterial, and conſequently immor- 
tal; and, 2. It ſeems a contradiftion to the goodneſs of God to 
think that he ſhould ſubjett innocent creatures to ſuch a multi- 
tude of evils as we ſee the brute creation endure in this world. 
The firſt of theſe is productive of no bad conſequences to us, 
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thouzhge ſhould be granted: aud if it is OTE" that the brute 
creatures are really immortal, the ſecond objection vaniſhes; 
becauſe, in the enjoyment of endlets felicity, all temporary at- 
flictions, how ſevere ſoever, mult be ſwallowed up as though 
they had never been. 3 | 

As to a politive proof on the other fide, viz. that brutes are 
really endowed with ſenſation and conſciouſneſs, there is un- 
doubtedly the ſame evidence for the ſenſibility of brutes that 
there is for that of mankind. We ſee brutes avoid pain as much 
as we do; and we likewiſe ſee them ſeek for pleaſure and ex- 
preſs their happineſs in the enjoyment of certain things by 1 
not at all equivocal. Therefore, though we grant the poſlibi- 
lity of all this being the effeft of mere mechaniſm ; yet, as we 


are conſcious that in ourſelves ſimilar eſſetts are produced by a 


ſentient principle, we have all the reaſon in the world to con- 
clude that in brutes they are likewiſe derived from a principle of 
ſenſation : eſpecially ſecing we know of no kind of mechaniſm in 
any other part of nature that produces any thing like the effetts 
juſt mentioned; and until we fee that a mechaniſm of this kind 
does take place in ſome part of nature, we have no right to ſup- 
pole it in any. As to thoſe actions of the human body in which it 
ſeems to move ſpontaneouſly, like an automaton, without the di- 
reftion of the mind or will, it is almoſt ſuperfluous to obſerve, that 
they were not performed in this manner originally, but required 
very great exertions of the will and intellectual faculty before the 
body could be brought to perform them eaſily ; ſo that from this 
notling can be inferred. Add to this, that divine revelation ſets 
forth to us in many places the brute creation as objects of mercy; 
which could not be done without the higheſt abſurdity, if they 
were not really capable of feeling pleaſure and pain as well as we. 
The moſt rational oppoſers of the Carteſian ſcheme maintain, 
that the brutes are endowed with a principle of ſenſation as well 
as we; though of an inferior nature to ours. T 
endowed only with ſenſation, and totally deſtitute of all power of 
reflection, or even reaſoning, is what can hy no means be main- 
tained on good grounds: neither can it be aſſerted that they act 
entirely from inſtin&, or a blind propenſity to certain things 
without knowing why or wherefore. In numberleſs inſtances, 
needleſs to be mentioned here, but which will readily occur to 
every reader, it is evident, that education will get the better of 
many of the natural inſtintts of brutes ; which could never be 
the caſe were they abſolutely incapable of reaſoning. # 
Father Bougeant ſupports his opinion of the ſpirits of brute 
creatures being devils, in the following manner : Having proved 
at large that beaſts naturally have underſtanding, * Reaſon (Tay's 
be) naturally inclines us to believe that beaſts have a ſpiritual ſoul; 
and the only thing that oppoſes this ſentiment is the conſequences 


that 1 be inferred from it. If brutes have à ſoul, that 
| 


ſoul muſt be either matter or ſpirit ; it muſt be one of the two, 
and yet you dare affirm neither. You dare not ſay it is matter, 
becauſe you muſt then neceſſarily ſuppoſe matter 10 be capable of 
thinking : nor will you ſay that it is ſpirit, this opinion bringin 
with it conſequences contrary to the 1 of religion; — 
this, among others, that man would differ from beaſts only by 
the degrees of plus and minus ; which would demoliſh the v 
foundation of all religion. Therefore, if I can elude all theſe 
conſequences ; if I can aſſign to beaſts a ſpiritual ſoul, without 
Ariking at the doctrines of religion; it is evident, that my ſyſtem, 
being moreover the moſt agreeable to reaſon, is the only warrant- 
able hypotheſis. Now I ſhall, and can do it, with the greateſt 
eaſe imaginable. I even have means, 8 the ſame method, to 
explain many very obſcure paſſages in the Holy Scripture, and 
to reſolve ſome very great difficulties which are not well con- 
futed: This we ſhall unfold in a more particular manner, 
Religion teaches us, that the devils, from the very mo- 
ment they had ſinned, were reprobate, and that they were 
doomed to burn for ever in hell ; but the church has not yet de- 
termined whether they do attually endure the torments to which 
they are condemned. It may then, be thought that they do not 
yet ſuffer them, and that the execution of the verdift brought 
againſt them is reſerved for the day of the final judgment. Now 
what I pretend to infer from hence is, that, till doomſday comes, 
God, in order not to ſuffer ſo many legions of reprobate ſpirits 
io be of no uſe, has diſtributed them through the ſeveral ſpaces 
of the world, to ſerve the defigns of his providence, and make 
his Omnipotence to appear. Some, continuing in their natural 
ſtate, buſy themſelves in tempting men, in ſeducing and torment- 
ing them; either immediately, as Job's devil, and thoſe that lay 
hold of human bodies ; or by the miniſtry of ſorcerers or phan- 
toms. Theſe wicked ſpirits are thoſe whom the ſcripture calls 
the powers of darkneſs, or the powers of the air. God, with 
the others, makes millions of beaſts ot all kinds, which ſerve 
for the uſes of men, which fill the univerſe, and cauſe the wif. 
dom and omnipotence of the Creator to be admired. By that 
means I can eaſily conceive, on the one hand, how the devils 
can tempt us; and on the other, how beaſts can think, know, 
have ſentiments, and a ſpiritual ſoul, without any way 
ſtriking at the doctrines of religion. I am no longer ſurpriſed 


to. ſee them have forecaſt, memory, and judgment. I ſhould | 


rather have occaſion to wonder at their having no more, ſince 


the brutes are | 
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their ſoul very likely is wore perfekt than ours. But I diſcoye; 


the reaſon of this: it is becauſe, in beaſts as well as in our ſe lv es, 
the operations of the mind are dependent on the material organs 
of the machine to Which it is united ; and thoſe. organs being. 
groſſer and leſs perfect | 


bealts, muſt of courſe be leſs perfect than ours: And if theſe 
proud ſpirits know their own diſmal ſtate, what an humiliatiog 
muſt it be to them thus to ſee themſelves reduced to the condi. 
tion of beaſts ! But, whether they know it or not, ſo ſhameful 
a degradation is ſtill, with regard to them, the primary eſſect ol 
the diyine vengeance I Juſt mentioned; it is an anticipated 


Having mentioned the prejudices againſt this hypotheſis, ſuch 
Dr cat 6. as the i which ED of fenlo and religion 
take in heaſts and birds, eſpecially all ſorts of domeſtic animals; 
he procedes, * Do we love beaſts for their own ſakes ? No. As 
they are altogether ſtrangers to human' ſociety, they can have no 
other appointment but that of being uſeful and amuſing. And 
what care we whether it be a devil or any other creature that 
amuſes us ? The thought of it, far from ſhocking, pleaſes me 
mightily, I with gratitude admire the goodneſs of the Crea. 
tor, who gave me ſo many little devils to ſerve and amuſe me. 
It I am told that theſe poor devils are doomed to ſuffer cter, 
nal tortures, I admire God's decrees, but I have no manner of 
ſhare in that dreadful ſentence ; I leave the execution of it to the 


' ſovereign Judge; and notwith{landing this, I live with my 


little devils as I do with a multitude of people, of whom religion 
informs me that a great number ſhall be damned. But the cure 
of a prejudice is not to be effefted in a moment; it is done by 
time and reflection: give me leave then lightly to touch upon this 
difficulty in order to obſexve a very important thing to you. 

* Perſuaded as we are that beaſts have intelligence, have we 
not all of us a thouſand times pitied them for the exceſſive evils 
which the majority of them are expoſed to, and in reality ſuffer ? 
How unhappy is the condition of horſes! we are apt to ſay upon 
ſeeing a horſe whom an unmerciful carman is murdering with 
blows. How miſerable is a dog whom they are N for 
hunting! How diſmal is the fate of beaſts living in woods ! they 
are perpetually expoſed to the injuries of the weather; always 
ſeized with apprehenſions of becoming the prey of hunters, or of 
ſome wilder animal; for ever obliged, after long fatigue, to look 
out for ſome poor inſipid food; often ſuffering cruel hunger ; 
and ſubject, moreover, to illneſs and death! If men are ſub- 
Jeft to a multitude of miſeries that overwhelm them, religion 
acquaints us with the reaſon of it : viz. the being born ſinners. 
But what crimes can beaſts have committed by birth to be ſub. 
ett to evils ſo very cruel? What are we, then, to think of the 

orrible exceſſes of miſeries undergone by beaſts ? miſeries, in- 
deed, far greater than thoſe endured by men. This is, in any 
other ſyſtem, an incomprehenſible myſtery ; whereas nothing 
is more eaſy to be conceived from the {ſtem I propoſe.— 
The rebellious ſpirits deſerve a puniſhment ſtill more rigorous, 
and happy it is for them that their puniſhment is deferred. In 
a word, d's goodneſs is vindicated, man himſelf is juſtified : 
tor what right can we have, without neceſſity, and often in the 
way of mere diverſion, to take away the life ot millions of beaſts, 
if God had not authorized us ſo to do? And beaſts, being as 
ſenſible as ourſelves of pain and death, how could a. juſt and 
merciful God have given man that privilege, if they were not 
ſo many guilty victims of the divine vengeance ? 

But hear ſtill ſomething more convincing, and of greater 
conſequence : beaſts, by nature, are extremely vicious. We 
know well that they never fin, becauſe they are not free; but, 
this is the only condition wanting to make them ſinners. The 
voracious birds and beaſts of prey are cruel. Many inletts of one 
and the ſame ſpecies devour one another. Cats are perfidious and 
ungrateful ; monkeys are miſchievous; and dogs envious.” All 
beaſts in general are jealous and revengeful to exceſs ; not to 
mention many other vices we obſerve in them : and at the ſame 
time that they are by nature ſo very vicious, they have, ſay we, 
neither the liberty nor any helps to reſiſt the bins that hurries 
them into ſo many bad ok. They are, according to the 
ſchools, neceſſitated to do evil, to diſconcert the general order, 
to commit whatever is moſt contrary to the notion we have of 
natural-juſtice and the principles of virtue, What monſters 
are theſe in a world originally created for order and jullice to 
reign in? This is, in good part, what formerly perſuaded the 
Manicheans that there were of neceſlity two orders of things, 
one good, and the other bad ; and that the beaſts were not the 
work of the good principle: a monſtrous error ! But how then 
ſhall we believe that beaſts came out of the hands of their Cre- 
ator with qualities ſo very ſtrange! If man is ſo very wicked 
and corrupt, it is becauſe he has himſelf through ſin perverted 
the happy nature God had given him at his creation. Of two 
things, then, we mult ſay one: either that God has taken delight 
in making beaſts ſo vicious as they are, and of giving us in them 
models of what is moſt ſhameful in the world ; or that they have, 
like man, original ſin, which has perverted their primitive nature. 
The firſt of theſe propoſitions finds very difficult acce!; — 

a a the 


than us us, it follows, that the Row. 
ledge, the thoughts, and the other ſpiritual operations of the 


, their operations to times and cireumſtances. 


the mind, and is an expreſs contradiftion tothe holy ſcriptures ; 
which ſay, that whatever came out of God's hands, at the time 


of the creation of the world, was good, yea, very good. What 


can there: be in a monkey's being ſo very miſchievous, a 

ſo full of eavy, a cat ſo malicious? But then many authors 
have pretended, that beaſts, before man's fall, were different 
from what they. are now; and that it was in order to puniſh 
man that they became ſo wicked. But this opinion is a mere 
ſuppoſition, of which there is not the leaſt _—_— in Holy Scrip- 
ture, It is a pitiful ſubterfuge to elude a real difficulty; this at 
moſt might be ſaid of the beaſts with whom man has a fort of 
corgeſpondence ; but not at all of the birds, fiſhes, and inſets, 
which have no manner of relation to him. We muſt then have 
recourſe to the ſecond propoſition. . That the nature of beaſts 
has, like that of man,. been corrupted by ſome original ſin : 
Another hypotheſis, void of foundation, and equally inconſiſtent 
with reaſon and religion, in all the ſyſtems which have been 
hitherto eſpouſed concerning the ſouls of beaſts. Whar party 
are we to take? Why, admit of my ſyſtem, and all is ex- 
ained. The ſouls ot beaſts are refractory ſpirits which have 
made themſelves guilty towards God. The fin in beaſts is no 


original ſin; it is a perſonal crime, which has corrupted and 


rverted their nature in its whole ſubſtance; hence all the vices 
and corruption we obſerye in them, though they can be no longer 
criminal, becauſe God, by irrecoverably reprobating them, has 
at the ſame time diveſted them of their liberty.“ | 

Theſe quotations contain the ſtrength of Father — — 
hypotheſis, which alſo hath had its tollowers; but the reply to it 
is obvious. Beaſts, though remarkably .miſchievous, are not 
completely ſo; they are in many inſtances capable of gratitude 
and love, which devils cannot poſhbly be. The very ſame 
paſſions that are in the brutes, exiſt in the human nature; and it 
we choſe to argue from the exiſtence of thoſe paſſions, and the 
aſcendency they have over mankind at ſome times, we may ſay, 
with as great juſtice, that the ſouls of men are devils, as that 
the ſouls of — are. All that can be reaſonably inferred 
from the greater prevalency of the malignant paſſions among 
the brutes than among men, is, that the former have leſs ration- 
ality than men: and accordingly it is found, that among ſavages, 
who exerciſe their reaſon leſs than other men, every ſpecies of 
barbarity is prattiſed, without being deemed a crime. 

On. the preſent ſubject there is a very ingenious treatiſe in 
German, publiſhed by the late profeſſor Bergman, under the 
title (as tranſlated) of “ Reſearches deſigned to ſhow what 
the brute animals certainly are not, and alſo what they probably 
are. — That they are not machines, he proves with more de- 
tail than ſeemed neceſſary for refuting an hypotheſis which would 
equally tend to make ws all machines. It is certain, that the 
half-reaſoning elephant cannot be deemed a machine, by us, 
from any other conſideration, than that ke goes upon four feet, 


+ while we go upon two; and he might as well take us for mere 


machines becauſe we go upon two feet, while ke goes upon four. 
But if animals are not mere machines, what are they ? Mani- 
teſtly ſenſitive beings, with an immaterial principle; and think- 
ing or reaſoning beings, to a certain degree. In certain claſſes 
of animals this appears evident to our author, who ſeems to have 
obſerved with great ſagacity and attention their various opera- 
tions and proceedings, their ways and means, &c. Hethinks it 
impoſlible to deduce this variety of action, in any animals (it we 
except thoſe of the loweſt claſles in the gradation of intelligence,) 
from a general and uniform inſtinft, For _ accommodate 
| hey combine ; 
they chooſe the favourable moment ; they avail themſelves of 
the occaſion, and ſeem to receive inſtruction by experience. 
Many of their operations announce refleftion: the bird repairs a 
ſhattered neſt, inſtead of conſlructing inſtinctively a new one: 
the hen, who has been robbed of her eggs, changes her place in 
arder to lay the remainder with more ſecurity : the cat diſcovers 
both care and artiſice in concealing her kittens. Again, it is 
evident, that, on many occaſions, animals know their faults and 
miſtakes, and corrett them; they ſometimes contrive the mot 
ingenious methods of obtaining their ends, and when one me- 
thod fails, have recourſe to another, and they have, without 
doubt, a kind of language for the mutual communication of 
their ideas. How is all this to be accounted for (ſays our au- 
thor,) unleſs we ſuppoſe them endowed with the powers of per- 
ceiving, thinking, remembering, comparing, and judging ? They 
have ito powers, indeed, in a degree inferior to that in which 
they are poſſeſſed by the human ſpecies, and form claſſes below 
them in the graduated ſcale of intelligent beings. But ſtill it 
ſeems to our author unreaſonable to exclude them from the place 
which the principles of ſound philoſophy, and facts aſcertained 
by conſtant obſervation, aſſign to them in the great and diverſified 
{phere of life, ſenſation, and intelligence; —he does not, how- 
ever, conſider them as beings whoſe actions are directed to moral 
ends, nor conſequently as accountable and proper ſubjefts for 
reward or puniſhment in a future world. : 
That brute animals poſſeſs refleftion and ſentiment, and are 
ſuſceptible of the kindly, as well as the iraſcible paſſions, inde- 
pendently of ſexual attachment and natural affeQion, is evident 


BRU 


from the numerous inſtances of affeftion and gratitude daily ob- 
ſervable in different animals, particularly the dog. Of thoſe and 
other ſentiments, ſuch as pride, and even a ſenſe of glory, the 
elephant exhibits proofs equally ſurpriſing and indubitable, as 
the reader may ſee under the article ELER Has. 
As to the natural affection of brutes, ſays an ingenious 
writer, “the more I reflect on it, the more I am aſtoniſhed 
at its effects. Nor is the violence of the affeftion. more won- 
derful than the ſhortneſs of its duration. Thus every hen 
is in her turn the virago of the yard in proportion to the help- 
leſſneſs of her brood, and will fly in the — of a dog, or a ſow, 
in defence of thoſe chickens which in a few weeks ſhe will drive 
before her with relentleſs cruelty. This affection ſublimes the 
paſſions, quickens the invention, and ſharpens the ſagacity of 
the brute creation. Thus an hen, juſt become a mother, is no 
longer that placid bird ſhe uſed to be, but with feathers ſtanding 
on end, wings hovering, and clacking note, ſhe runs about like 
one poſſeſſed. Dams will throw themſelves in the way of the 
greateſt danger in order to avert it from their progeny. Thus a 
partridge will tumble along before a ſportſman in order to draw 
away the dogs from her helpleſs covey. In the time of nidifi- 
cation the molt feeble birds will aſſault the moſt rapacious. All 
the ſwallows of a village are up in arms at the ſight of an hawk, 
whom they will perſecute till he leaves that diſtrict. If you ſtand 
near the neſt of a bird that has young, ſhe will not be induced to 
betray them by an inadvertent "ws cir but will wait about at 
a-diſtance with meat in her mouth for an hour together. The 
flycatcher builds every year in the vines that grow on the walls 
ot my houſe. A pair of theſe little birds had one year inadvert- 
ently placed their neſt on a naked bough, perhaps in a ſhady 
time, not being aware of the inconvenience that followed: but 
an hot ſunny ſeaſon coming on before the brood was half-fledged, 
the reflection of the wall became inſupportable, and muſt in- 
evitably have deſtroyed the tender young, had not affeftion ſug- 
geſted an expedient, and prompted the parent-birds to hover 


| over the neſt all the hotter hours, while with win expanded 


and mouths gaping for breath, they ſcreened off the heat for their 
ſuffering offspring. 

A wonderful ſpirit of ſociality in the brute creation,” inde- 

ndent of ſexual attachment, has been frequently remarked. 
— horſes, though quiee with company, will not ſtay one mi- 
nute 1n a field by themſelves : the ſtrongeſt fences cannot reſtrain 
them. A horſe has been known to leap out of a ſtable window, 
after company; and yet in other reſpects is remarkably quiet. 
Oxen and cows will not fatten by themſelves; but will neglect 
the fineſt paſture that is not recommended by ſociety. It would 
be needleſs to inſtance in ſheep, which conſtantly flock to- 

ther. 
22 the Gentleman's Magazine for March, 1788, we have the 
following anecdotes of a raven, communicated by a correſpond- 
ent who does not ſign his name, but who ſays it is at the ſervice 
of the doubtful. The raven alluded to * lives, or did live three 
years ſince, at the Red Lion at Hungerford; his name, I think, 
1s Rafe. You muſt know then, that coming into that inn, 
chaiſe run over or bruiſed the leg of my — dog ; 
and while we were examining the injury done to the dog's foot, 
Rafe was evidently a concerned ſpedtator; for the minute the 
dog was tied up under the manger with my horſe, Rafe not 
only viſited, but fetched him bones, and attended upon him with 
particular and repeated marks of kindneſs. The bird's notice of 
the dog was ſo marked, that I obſerved it to the oſtler: for I 
had not heard a word before of the hiſtory of this denevolent 
creature. John then told me, that he had been bred from his 
pin-feather in intimacy with a dog; that the affettion between 
them was mutual; and that all the neighbourhood had often 
been witneſſes of the innumerable acts of kindneſs they had con- 
terred upon each other: Rafe's poor dog, after a while, unfortu- 
nately broke his leg; and during the long time he was confined, 
Rafe waited upon him conſtantly, carried him his proviſions 
daily, and never ſcarce left him atone! One night by accident 
the oftler had ſhut the ſtable door, and Rafe was deprived of 
the company of his friend the whole night; but the oftler found' 
in the morning the bottom of the door fo pecked away, that 
had it not been opened, Rafe would in another hour have made 
his own entrance-port. I then enquired of my landlady (a ſen- 
ſible woman), and heard what I have related confirmed by her, 


. with ſeveral other ſingular traits of the kindneſſes this bird ſhows 


to all dogs in general, but particularly to maimed or wounded 
ones. I hope and believe, however, the bird is ſtill living; 
and the traveller will find I have not over-rated this wonderful 

bird's merit.” f | 
To theſe inſtances of attachment between incongruousanimals, 
from a ſpirit of ſociality or the feelings of ſympathy, may be 
added the following inſtance of fondneſs from a different motive, 
recounted by Mr. White, in the work already ſo frequently 
quoted. My friend had a little helpleſs leveret brought to him, 
which the ſervants fed with milk in a ſpoon; and about the ſame 
time his cat kittened, and the young were diſpatched and buried. 
The hare was ſoon loſt, and ſuppoſed to be gone the way of moſt 
fondlings, to be killed by ſome dog or cat. However, in about a 
fortnight, 


++ 
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fortnight, as the maſter was ſitting in his garden in the duſk of 
the evening, he obſerved his cat, with tail erett, trotting towards 
him, and calling with little ſhort inward notes of complacency, | 
{uch as they uſe towards their kittens, and ſomething | 
after, which proved to be the leveret, that the cat had 3 
with her milk, and continued to ſupport with great afſection. 
Thus was a graminivorous animal nurtured by a carnivorous and 
predaceous one ! DEP | ; ' 
„Why ſo cruel and ſanguinary a beaſt as a cat, of the feroci- 
gus genus of Felis, the murium leo, a8 Linnæus calls it, ſhould 
be alfected with any tenderneſs towards an animal which is its 
natural prey, is not ſo eaſy to determine. This ſtrange aſſection 
probably was occaſioned by that deſiderium, thoſe tender mater- 
nal feelings, which the loſs of her kittens had awakened in her 
breaſt, and by the complacency and eaſe ſhe derived to herſelf 
trom the procuring her teats to be drawn, which were too much 
- diſtended with milk, till from habit ſhe became as much deli hted 
with this foundling as if it had been her real _—_— his 
incident is no bad ſolution of that ſtrange circumitance which 
grave hiſtorians as well as the poets zafſert, of expoſed children 
being ſometimes nurtured by female wild beaſts that probably 
had loſt their young, For it is not one whit more marvellous 
that Romulus and Remus, in their infant ſtate, ſhould be nurſed 
by a ſhe-wolf, than that a poor little ſucking leveret ſhbuld be 
foſtered and cheriſhed by a bloody grimalkin. 
- It has been much diſputed, whether the brutes have any lan- 
guage whereby they can expreſs their minds to each other; or 
whether all the noiſe they make conſiſts _—_— cries inarticulate, 
and unintelligible even to themſelves. We are, however, too 
little acquainted with the intellectual faculties of theſe creatures 
ts be able to determine this point. Certain it is, that their paſ- 
ſons, when excited are generally produttive of ſome peculiar 
cry; but whether this be deſigned as an expreſſion of the paſſion 
to others, or only a mechanical motion of the muſcles of the 
larynx, occaſioned by the paſſion, is what we have no means of 
knowing, We may indeed, from analogy, conclude, with great 
reaſon, that ſome of the cries of beaſts are really expreſhons 
of their ſentiments ; but whether one beaſt is capable of form- 
ing a delign, and communicating that 3 by any kind of 
language to others, is what we ſubmit to the judgement of the 
reader, aftergiving the following inſtance, which, among others, is 
brought as a proof of it by Father Bougeant, * A ſparrow finding a 
neſt that a martin had juſt built, ſtanding very conveniently tor 
lum, poſſeſſed himſelf of it. The martin ſeeing the uſurper in 
her houſe, called for help to expel him. A thouſand martins 
came full ſpeed, and attacked the ſparrow ; but the latter being 
covered on every ſide, and preſenting only his large beak at the 
entrance of the neſt, was invulnerable, and made the boldeſt of 
them who durſt approach him repent of their temeritiy. After a 
quarter of an hour's combat, all the martins diſappeared. The 
{parrow thought he had got the better, and the ſpetiators judged 
that the martins had abandoned their undertaking. Not in the 
leaſt, Immediately they returned to the charge; and each of 
- them having procured a little of that tempered earth with which 
they make their neſts, they all at once fell upon the ſparrow, 
and incloſed him in the neſt to periſh there, though they could 
not drive him thence. Can it be imagined that the martins 
could have been able to batchand concert this deſign all of them 
together, without ſpeaking to each other, or without ſome medium 
ot communication equivalent to language.” To's: 
The common opinion of the untaught and unprejudiced 
part of mankind ſeems to be, that- brutes have ſenſe, imagina- 
tion, memory, and paſſion, but that they are void of underflanding 
and reaſon ; that is, in the e of philoſophers, they have 
the inferior faculties of the foul, but not the eſuperior. Nor 
will the diſtinction appear groundleſs to thoſe who attend to the 
difference between the objects of the mind, and its acts about 
theſe abjefis; as alſo to the difference between the confuſed 
d diſtinct comprehenſion of any thing. See Buffon's Hiſt. 
atur. vol. it- p. 443- See INSTINCT, | 
: BRYONIA, BRYONY : A genus of the Syngeneſia order, be- 
longing to the Moncecia claſs of plants: The calyx of the male is 
fve-toothed, with a quinquefid corolla, and three filaments. In 
the female the calyx is dentated, the corolla quinquefid, the ſtyle 
trifid, with a roundiſh many-ſeeded berry. 
The alba, rough, or white bryony with red flowers, 1s a native 
of dry banks under hedges in many parts of Britain. The roats 
of this plant have by impoſtors been brought into a human ſhape, 
and ſhown for mandrakes. The method pradtiſed by theſe peo- 
ple was to-find a young thriving plant of bryony ; then they open- 


ed the earth all round, being careful not to diſturb the lower | 


fibres; and being provided with ſuch a mould as is uſed for 
waking plaſter figures, they fixed the mould cloſe to the root, 
faſtening it with wire to keep it in its proper ſituation : then they 
filled theearth about the root, leaving it to grow to the ſhape of 
the mould; which'in one ſummer it will do; fo that it this 
is done in Match, by September it will have the ſhape. The 
leaves of this plant are allo impoſed. on people for mandrake- 
leaves ; although there is no reſemblance between them, nor 
any agreement in quality. wel were 7 91 


- ” 


nereal infeRion; for miſtakes of this matter are on both fides 


Medicinal Uſes, &c. The roots of the alba, rough or white 
bryony, are uſed in medicine. Theſe are very large, ſometimes 
as thick 'as a man's thigh: their ſmell, when freſh, is fr 
and diſagreeable ; the taſte nauſeouſly bitter, acrid, and biting ; 
the juice is ſo ſharp, as in a little time to excoriate the ſkin; in 
drying, they loſe great part of their acrimony, and almoſt their 
"whole ſcent; Bryony-root is a ſtrong irritating cathartic; and az 
ſuch has ſometimes been ſucceſsfully exhibited in maniacal 
caſes, in ſome kinds of dropſies, and in ſeveral chronical dit. 
orders, where a quick ſolution of viſcid juices and a ſudden fi. 
mulus on the ſolids were required. An extract prepared by wa. 
ter afts more mildly, and with greater ſafety, than the root in 
— given from half —— to a dram, it is ſaid to prove a 
gentle purgative, and likewiſe to operate erfully by urine. 
—Bryony-root, applied externally. is fail to be 4 Powerful 
diſcutient. | 

BUBALUS, the buffalo, a fort of wild bull, a ſpecies of the 
Genus Bos in the Syſtem of Mammalia. , For deſcription ſee 
Bos; for repreſentation ſee plate 10, Genus ga; Species 5. 

BUBBLES, BuLz, in Phyfics, little round rops or ve. 
ficles of any fluid filled with air, and formed either on its ſur. 
face, upon the addition of more of the fluid, as in raining; or 
in its ſubſtance, upon a vigorous inteſtine commotion of its parts, 
Bubbles are dilatable, or compreſſible, i. e. they take up more or 
leſs room, as the included air is more or leſs heated, or more or 
leſs preſſed, from without ; and are round, becauſe the included 
aura acts equably from within all round. Their coat, or cover, 
is formed of the minute particles of the fluid, retained either b 
the velocity of the air, or by the briſk attration between thoſe 
minute parts and the air. Theſe little bubbles, riſing up from 
fluids, or hanging onthe ſurface, form the white ſcum attop : and 
theſe ſame bubbles form the ſteam, or vapour, flying up from 
liquors in boiling, &c. the manner of which ſee — — 
V aroUR, &c. 

BUBBLE, in Commerce, is a cant name given to a ſort of pro- 
jects, for the raiſing of money on imaginary grounds, very 
frequent in the years 1720 and 1721. The pretended deſign of 
theſe undertakings was, to raiſe a ſtock, for the retrieving, ſettin 
on foot, or carrying on, ſome — and uſeful branch ot 


trade, manufacture, machinery, or the like. In order to which, 


propoſals were — out, ſhewing the advantages of the deſign, 
and inviting perſons into it. The ſum neceſſary to carry on the 
affair, together with the profits expected from it, were divided 
into a certain number of ſhares, or ſubſcriptions, to be purchaſed 
by perſons diſpoſed to adventure therein.—The real deſign, in 
lome, was to raife a ſum for the private advantage of the projec- 
tors, to be laid out by them in the South · ſea ſtock, &c. in hopes, 
by the riſe thereof, to be able to refund the ſubſcribers money 
with profit to themſelves. In others the deſign was abſolutely 
to defraud the adventurers of their ſubſcription-money, without 
any view to reſtitution. There was a third kind ſomewhat 
different : the projectors of theſe, to proceed the more ſecurely, 
propoſed to have books opened, and ſubſcriptions taken at ſome 
time to come; and inthe mean time took money, by way of pre- 
mum, to entitle perſons to be admitted ſubſcribers, as loon 
as the affair ſhould be ripe for dividing into ſhares. Several 
thouſand ſhares were thus very frequently beſpoke in one day ; 
and premiums, from one ſhilling to ſome pounds, paid there- 
upon, to the profits of the projectors. The number of bubbles, 
and their qualities, are very extraordinary; ſome of them, too, 
authorized by patents ; and, in others, the projectors and their 

roprietors formed into corporations: ſome tor fiſheries, ſome 
or inſurances, ſome for the digging of mines, &c. 

BUBO, in Medicine and Surgery, denotes a tumour, ſome- 
times inflammatory, and ſometimes ſchirrhous, gathering chiefly 
in the glands of the inguen, or groin. The word comes from 
the Greek Sr, inguen; the uſual place of ſuch tumours. 
There are two kinds ot buboes, the one called benign, or mild, 
the other mal:zgnant.—Mild buboes are thoſe whichare preceded 
or attended with no manifeſt diſeaſe in the body ; and they are 
eaſily cured by gentle mercurials, externally applied, and an oc- 
caſional purge ; or by encouraging ſu 2 and proceeding 
as in a common abſceſs.— Malignant buboes are divided into 


' peftilential and venereal : the former ariſe in peſlilential fevers, 


&c. The latter are the product of impure embraces; and fre- 
quently the forerunner of the pox. When a bubo is encom- 
paſſed with a circle of ſeveral colours, it is a it is peſtilen- 
tial; and it is generally mortal. For a further deſcription, and 
the moſt approved methods of treatment, fee the Syſtem of Mx- 
DICINE, — 59. | 

Venereal Bußoxs, are tumours arifing principally in the 
groin, after contracting the venereal difeafe, and they are ſome- 
times attended with the other ſymptoms of that diſorder, ſome- 
times they are themſelves the only ſymptoms of it. Theſe ariſe 


' fometimes ſooner, ſometimes later, after contracting the in- 


teftion. The tumour firſt appears with hardneſs, redneſs, and 
pain either in one or both the groins, and ſometimes in the arm- 


pits. ' Great care is to be taken to diſtinguiſh, in thoſe* cafes, - 


whether the bubo be of a benign kind, or be really from a ve. 


very 
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is done, it muſt be-atterwards well cleanſed? The 


dangerous. If » benign habbo de miſtaken for a venereal: 
the paticnr ic uſually trearer! in too harſh a method, and has 
mave trouble and pan than ace neceſſary; and, on the” ether 
hand, if a wen bub. be mſt*cen for a benig one; be is 
uu wenn fo improperly: an to be brought imo a confirmed 
kaes.. | The buboesace known to be venercal, when they are the 
at impure embraces, or are accompanied with, or 
peeing iy, greats chancres, and her ſymptoms of the 
venereal: dileate. When from theſe attendant - (ymptoms, and 
from che patiem v canfeſbon, the bubo. iv found to be venereal, 
2 cute is immediately ta be ſet about; for, though there is no great 
dificulty or danger in theſe caſes, when taken in time, yet t 
are few in which delays are. of worſe conſequence; tor, from 
theſe, from an irregular courſe ob lite, or from an improper me- 
thod of treatment, the cure often becomes extremely difficult, 
and the patient tos. frequently gets into a confirmed. lues.— 
It is much diſputed whether the cure of theſe tumours by 
diſcuſhon be ſafe; many are of opinion, it is by no means 
to be allowed in theſe any more thar in peſtilential * buboes, 
guce in both cafes, by that means, the p on is driven back into 
che blood. But tes oaks is nee porediah and the truth is, that 
in theſe tumours, the cure by fuppuration is flow, tedious, and 
ancnded with many 3 and _ much beiter ef. 
fefts may be ; with the e x i 
and _— — medicines, with the decoliien + of the xd rw 2 
other purifiers and fweeteners ob the blovd. The beſt method 
whether the bubo be attended with a gonorrhea or nos, is to 
purge frequently, and give 
can never be fafely cured till the body 13 perfectly free from 
the venereal venom; and, by tbis means, if there be a gonor- 
rhera in the cafe alſo, that is cured at the ſame time. hen 
there is 2 inſtammat ion, and the patient is of a robuſt ple- 
thoric habit, it is always neceſlary to bleed ; while this method 
is followed, diſcutient plaſters ſhould be applied externally tothe 
tumour, as the mercurial platter, or the like, and the patient 
ſhould be kept to a regular courſe of life, and a proper diet, By 
this method, venereul huboes, which are not become inveterate, 
maybe cured with grea# eale and ſaſety. But if the ſurgeon be 
called in too late; f the bubo will not give way to theſe me- 
thods ; or if, for any other reaſon, he determines to bring it to 
ſappuration, the maturation is in this cale to be promoted as 
fait as poſſible; and one great method to bring on ſuppuration 
with fpeed, is to order the part to be rubbed ſtrongly, and for a 
conſiderable time, ether with the fingers wetted with alittle oil, 
or with linen rags, till it looks very red and inflamed : and this 
js to te often repeated, applying after each time a plaſter of 
on, with the gums, or ſome other of the maturating 
kind, While the patient is able to go abroad, violent excrcifes 
of all forts, as daneing und the like, are extremely proper, and 
do fervice in haſtening a ſuppuration. When the pain will not 
ſuffer him 10 walk any longer, then it is proper to keep to the 
uſe of cataplaſms, inſtead of the plaſter, theſe are indeed ever 
much more ſerviceable to promote ſuppuration than plaſters, 
and the beſt on this occaſion are thoſe made of onions, roafted 
under the aſhes, or of flour, honey, and yeaſt, or that of erumbs 
of bread boiled in milk, with the addition of a little ſaffron ; 
theſe are to be applied warm to the parts, and frequently re- 
newed ; and it is always beſt to rub the parts, till they look ve 
red, before the application of them. During the ufe of thel 
external remedies, the patient ſhould be continually taking de- 
cottions of the words, and ſmall dofes of calomel; for theſe 
greatly attenuate the blood, drive it toward the ſkin, and eor- 
reft the venereal venom. When theſe methods have brought 
the ſwelling to a perſett ſuppuration, the fcalpel is to be taken 
in hand, to make the opening. Great caution is to he uſed in 
making the mciſon, not to hurt the la blood-veſſels, which 
might occaſion very dangerous hemorrhages, To avoid theſe 
miſchieſs, the protuberont part of the bubo is to be prefſed out- 
ward by the fingers, before the ſcalpel is introduced to make the 
incifion, Great caution is alſo neceſſary as to the time of open- 
ing theſe tumours; for the doing this either too ſoon, or too late, 
1s of very bad conſequence ;' the firſt brings on violent puiny 
and inflammations, and other bad ſymptoms, and, by the latter, 
the venom has time given it to mix itſelf with the blood, and 
bring on à confirmed lues. Iſ the patient dreads the 'knife, the 
bubo may be opened with a cauſtic ; and by whatever means it 


dreſſing on this oceaſton is the common digeſtive ointment; with 
a {mall quantity of Venice treacle, and a little red precipitate 
mixed in it; over this is to be applied a plaſter of diachylon, 
with the gums, or the like; by which means the lips of the bubo 
will be ſuffeciently ſoftened : and when ſufficiently deterged in 
this manter, it may be healed by , ſome -vulnerarv balſam, ap- 
tied on lint. It ſometimes happens, that the ulcerated- bu 
ecomes ſo ſtubborn, that it will neither * nor etcatrize by 
the help of any medicines, but always 'difcha a copious 
quandiy of Geri th If, in this caſe,” — red preei- 
pitate prove of no ſervice, the a#tua} cautery ought to be ap- 
plied; andthe lymphatics wiN, by this means, hiye'heir cen 
munications for ever cut off. - > * $ :c>1 


— 


doſes of calomel; for buboes | 


| 


| 


; 
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BUBONOCELE, & tumour in the grain; qccaſiuned by 
the deſcent either ob the 79 or the inteſlines, through: tht 
pax fur ation of the muy oblaguus deſcendens, The word 
comes from the Greek Gu inguen, and xu, tumour. The. 
bubonocele is. the ſame with what zs-atberwife allo called ramex, . 
and HERNIA inguinalis, It. is a fpecies.of rupture; though 
{urgeons call it an 1ncomplete ane; and is common to womem ag. 
well as men. Sotne two kinds of bubonoceles; the one. 


' owing to a deſcent of the vi/tera, as the omentum, or inteſtines, 


Ropping in the groin, and not falling ſo far as to the ſcraium 2 
the other a collection or ſtagnation of excrementatious: humaunt 
in. the inguinal glands; which latter is more- ly called A 
and di ſſers little, except in feat, from the b «oY — 

BUCCANEERS, or Bucaxxxs, a. term fnequent in the. 
Weſt-ladies, properly uſed fora kind of ſavages, who; prepare 


their meut on a grate, or hurdte, made of rab wand, placed : 

in the ſmoke; ata good height from the fire, and. called buccam | 
— 

dreffing ie 


Whence, alſo, the little lodges, raiſed for the 
their uud, are called buccaxns ; and the action 
huccaning., Meat buccaned is ſaid io have am excellent takes. 
the vermil colour of a roſe, and a charming ſmell ; al which ia 
Tetains many months. Ocxmelia, from whom we have this, 
adds, that tae neighbouring peopte ſend their fick lither ; chat, 
by eating their buccaned meat, they may be reconened. | 

Fhe bcenneens ave of two dun proteſions: the one 
hunt balls for their ſkins; the ether beakks for their fleſhl. The 
art of buccamng, Oexmelia deſcribes thus: the beaſt beingflayed, 
and the bones ſlripped out, the fleſk is cut into piece of the 
length of the arm, and falted, and the next day laid an the 


| buccan; which coulilts of twenty oo thiety bars laid accafs, balk 


a foot from each other: under this they raiſe a thick ſmoba, 
adding the ſkin and bones of the bea, to heighten it. This 
is found valtly betten than any fimple fuel: becauſe: the vole 
tile falts. of thoſe parts ace dy this means communicated ta the 
fleſh, and give it ſuch a reliſh, as that, aer à little of this 
huccaning, the niceſt palate will eat it without ſurther prapa- 
ration. Buccaneers, are uſually confounded with freebouquery, 
from whom, in ftrictnefs, they ought to be diſtinguiſhed. Thea 
ancient inhabitants ot Hiſpaniola, and other Caribhee ifavga, 
alter their conqueſt by the Europeans, conſiſted of four ranks or 
orders of perſons, viz. buccanesrs, or bull-huntera, who ſcoured 
the woods; /reebooters, who ſcoured the ſeas as pirates; 
men, who'tilled the lands; and faves. Ot thefe, the two frfk 
diflinguiſhed themſelves. moſt by their military poſition, and 
the ravages they made, eſpecially among the Spaniards. Tha 
nome is 228 given to the French inbahitanta af the 
land of St. Domingo, whole folks employment is ta hum bulls, 
or wild boars; in order to fell the hades of the farmer, and the 
fleſh of the latter. | bt acl 
There is a great conſumption and trade of each of theſe: ars 
ticies in the French ſettlements of the iflagds of St. Domingo, 
and in thoſe of Tortuga; befide which they ſend great quan 
tities of them to the Amilles, and even into the camtinent of 
French America. There is alſa a great deel of it ſald ſer the 
ſupport of the crews of the —— ſrom Fravce for wad» 
ing, or which the privateers of Tortuga fit out, ſor ervifiag agualt 
the Spaniards. 40d | 
BUCCINATOR, in ,, a muſcle on each fde. the 
face, common to the lips and checks; making the inner fub+ 
tance al the latter.—lts fibres run from the aroceffhus corene of 
the lower jaw to the angle of the mauth, and adhere te the 
upper part of the gums ot both jaws; — *. maddle pals the 
upper d — By this is cntretled the cavity of the 
mouth, and the meal thruſt. forward to the teeth in maſlication. 
It has its name from buccna, irumpedt ; beeaute, when (welied, 
it enlarges the. cheeks, as in hlowing atrumpet. Ses the $yfions, 
Table af the Muſcles, Art. 6; and e Il. letter e.— 
BUC CI NUM. or Wut, a genus of hal- sn belongi 
to the order of Vermes Teſtacew. This animal ia ang of the Hat 
kind. The ſhell is univalve, ſpiral, and gibbous. The aperture 
is oval, onding in a [mall ſtrait canal... Lignaws enumeruae 
about 60 ſpecies, moſt of which are found in the ſoubern ſean 
For the charatier of the Genus and N of- the moſt 
remarkable Species, ſee the Syſtem of . CONQO@oLiy 
Genus xXx. 
BUCK, a male horned: beaſt of venery ar chaſe, whoſe ſo- 
male is denominated. a Joe. A buck the best year ie called 2 


fawn, the ſecond a prone the third, » ere, the ſoumb 2 ere. 
U 


(he fifth a — of rf head, and the 2 used. 
Buen is alſo applied to the males al the hare and rodbit 
kind, Heres commonly go to buck ip January, February, and 
March, and ſorgctimes all the warm months; ſemetimes they 
ſeek the buck ſeven. ar eight miles fram the place where they 
fit. The buck rabbit is faid to Kill all the young he gan came 
at ; on which account the doe: is careful tg hide ber offypring in 
ſome remote corner, out of his way. The dee coney goes tu buck 
as foon as ſhe has Kindled. She cannet ſuckle ber young wu ſhe 
has been with the buck. When he hay bucked, be vſually falls 
backward, and lies as in a. trance half dead, at which time be 4 
eafily taken. Ses the Anicle Larus. 3 
| a 6H Buck» 


- Buck. bean, this plant, though memioned by ſeveral writers 
before Simon Pauli, yet was firſt recommended by him in ſcor- 
butic caſes. He ſays it is more ſubtle: and penetrating than 
naſlurtium, or ereſſes. It ſeems at preſent to be coming into 
great repute in many chronical diſtempers; and is frequently 
preſcribed among alexipharmica. Many have got it into uſe in 
their families in the form of. tea, and experience its conſtant 
uſe to be very effeftual. againſt ſcrophulas, the king's evil, and 
obſtinate ſcorbutic diſtempers- Is taſte, at firſt, is not very 
ful, but time wears off that diſlike ;. its uſe in ſhop cempo- 
tions is not yet known. Buck-bean ſerves in Hampſhire to a 
very remarkable uſe; the brewers uſing it in their beer in the place 
of hops. It is as good a preſerver of the drink, and is a bitter of 
as agreeable a flavour; it has this advantage al ſo, that one-eighth 
of the quantity is ſufficient ;.it is a very harmleſs plant, and 
1s given by many as an antiſcorbutic, and ; in rheuma- 
tiſms, and other chronic caſes. I might be extremely worth 
while to try this practice in other parts, as the plant might be 
eaſily cultivated in any — and wich this. advantage, that 
it will grow on the worſt kind of boggy land, which will produce 
nothing elſe. ; 
- BUCKTHORN, Rhamnus, in Botany,. a genus of the Pen. 
| tandria Monogyma cl-ſs. The berrics of buckthorn axe larger 
chan elder-berries, round and black, vielding a bitter purple 
Juice, tinged with green, and holding three or four cornered 
Teeds. The tree gr- vs in woods and hedges, having its branches 
ſet with long ſtiff thorns. The ſyrup is the only preparation of 
thoſe berries now in phyſical uſe. It is a ſtrong purgative, and 
effectual in evacuating watry and flatulent humours-; on which 
account it is eſteemed in dropſies, rheumatiſms, and even the 
ut. ' . | 
5 BUCOLICS, Paſtorals ; a kind of poems relating to ſhey- 
herds, and their flocks. The word is derived from re, and 
X0Xov, cibus, meat; hence guet, to feed caitie; and (Suxonoy. 
bubulcus, a herdſman.. | 
Ducolic poetry is the moſt ancient of all the kinds of poetry; 
is ſuppoſed to have had its origin in Sicily, amidſt the mirth 
and diverſions of the ſhepherds, and to have been inſpired by 
love and idleneſs: by degrees, their rural gallantries were 
brought under rules, and became an art. The concerns of the 
flocks, the beauties of nature, and the pleaſures of a country 
life, were their principal ſubjefts. Moſehus, Bion, Fheocritus, 
and Virgil, were the moſt agreeable among the ancient bucol:s 
. eocritus's IDYLLIA, and Virgil's EcL@GUss,. are 
the chief of the ancient bucolics now extant. 
BUD primarily denotes that part of a sExD- which firſt be- 
ins to ſprout or germinate. In which ſenſe, bud amounts to 
2 with germ, ger men, gem, gemma. In molt. ſeeds: is 
found a true bud, conſiſting ot perfect leaves, only differing in 
bigneſs from thoſe which grow on the ſtalk. In many ſeeds this 


t 
| 


bud is very apparent, in others it lies ſo deep between the lobes, 


as to be indiſcernable. In ſome plants the leaves of the buds are 
but two, in others four, in others fix, and in ſome more. | 
- Bud is alſo uſed to denote the beginning of a bloſſom, or 
ſprout, whethey ob a branch, foliage, or flower. The 
Coke of flowers and fruits are formed at the fame time as the 
branches themſelves on which they ariſe. Mem. Acad. Scienc. 
ann. 1711. p. 59+ ſeg- The bud of a branch has its origin 
from the inner part of the ligneous body next the pith ; by which 
it differs from a thorn, which has its origin from the outer and 
leſs fruitful part, and ſo produces no leaves, being as it were only 
the male of a bud. The buds or knets on branches ariſe from the 
inmoſt part of the branches, the trufture of the ligneous fibres 
and line bladders ob the branch being ranged ſo nicely in this 
form, that, upon the putting out of the branch, the bud, which 
is c ſed of the fame parts, may likewiſe ſhoot with it. 
Phil. Tranſ. No: #8, p. 404. Ses the Syſtem of BorAx x, 
$eR. II. under the head Hy BERN AcUuL UN. : 
© BUFFALO, the Engliſh name of the ſpecies Bulalus or Bu- 
| balis; belonging to the Genus Bos, inthe Syſtem of MAMMALIA. 
For deſcription ſee Bos. For repreſentation ſee plate 20. genus 


2. ſ ies : 
8 BUG, DOGS: in —_— the Engliſh name of a ſpe. 
cies of Cimex. - See the Syſtem, Order II. Genus 3g. 
. Cheap, eaſy, and clean mixture for ect ually deſtroying Bugs. 
Take o be bigheſt reftified ſpirits of wine, (viz. lamp-pirns) 


that will burn all away dry, and leave not the lealt moiſture be- 


hind it, half a pint ; new diſtilled oi}, or ſpirit, of turpentine, 
half a pint : mix them together; and break into it, in ſmall bits, 
half an ounce of camphire, which will diſſolve it in a few mi- 
nutes: ſhake them well together; and with a piece of ſponge; or 
a bruſh, dipt in ſome of it, wet very well the bed or furniture 
wherein thoſe vermin harbour and breed, and it will infallibly 


' kill-and deſtroy both them and their nits, although they ſwarm | 
everſomuch. But then the bed and furniture muſt. be well | 


and thoroughly wet with it (the duft upon them being firſt bruſhed 


and ſhook off), by which means it will neither ſoil, lain, nor in 


the: leaſt hurt, the fineſt ſilk or damaſk bed that is. The 


If any bugs ſbould happen to appear N 
for want of well wetting the lacing, &c. of the bed, or, 
the folding of the linens or cuttains near the rings, or the joints 


B UL 8 
after ance uſing it, it will 


only 


or holes in and about the bed or head- board, whetein the b 

and nits neſile and breed; and. then their being wetted all again 
with more af the ſame mixture, which dries in as faſt as you uſe 
it, pouring ſoms Ab it into the joints and holes here the bruſh ot 


| ſponge cannot reach, will noyer fail abſolutely.to deſlroy them 
AI. 


ome beds that have much vod - work. can; hardly be 
thoroughly cleared without being fit taken down; but others 
chat can be drawn out, or that y@y en get well behind, to be 
done as it ſhould be, may. The ſmell 'this mixture. occaſions 
vill be all gone in two or three days ;- which, yet is very whole. 
ſome, and to many people . agrecable. member always to 
- ſhake the mixture together very well, whegever: you ule it, 
which muſt be in the day-time, not by candle-light, leſt the 


| ſubtlety of the mixture ſhould catch the flame as you are uſing it, 


and occaſion damage. i=l ; Red off 4 
+ Early in the ſpring, even in February, the larva of theſe crea. 
; tures begins to burſt from the egg: and i is at this. ſeaſon that 
attention is ſo very requiſite, I he bed ought to be ſtripped of all 
its furniture; which ſhould be waſhed, — even boiled, if linen; 
if ſtuff, it ſhould be hot-preſſed. The bedſlead ſhould be 
taken to pieces, duſted, and waſhed with ſpirit of wine in the 
joints; for in thoſe parts the females lay their eggs. This done, 
the joints, crevices,..cavities;. &c. ſhould be well filled with the 
beſt ſoft ſoap mixed. with verdigris and Scots: ſnuff... On this 
{ ſubſtance the larva, if any eſcape the cleanſing, or any, which 
is common in old houſes, erecp into the beditead,: will feed at 
: firſt, and of courſe be deftroyed : this la. will eflebt the purpoſe 
in houſes, where theſe vermin are not ſo numerous, by repeating 
che operation every three months. —Profeſſor Kham mentions, 
that, from repeated. trials, he has been convinced that ſulphur, 
it it be properly employed, entirely deſtroys bugs and their eggs 
in beds or walls, though they were ten times more numerous 
than the ants-on an apt-hull.. N f 
BUILDING, à fabric erected by art,, either far devotion, 
magnificence, or conyenjency. Building is alſo uſed tor the ar: 
of conſtrutiing and railing au edifice z in which ſenle it compre. 
hends as well the expences as the invention and execution ot the 
deſign. For a copious account of which ſee the Syllem of Ak- 
CHITECTURE,. Part II. throughout. INT . 
The modern buildings are. much more commodious, as well 
as beautiſul, than thoſe of former. times. Of old they uſed to 
dwell in houſes, moſt of them with a blind ſlair-caſe, low ceil- 
ings, and dark windows; the rooms built at random; without 
| any thing of contrivance, and often with. ſteps from one to ano- 
| ther ; ſo that one would think the people ob former ages were 
afraid of light and freſh air : the genius: of our times. 15 altoge- 
ther for light ſtair- caſes, fine ſalh-windows, and . lofty ceil. 
ings- And ſuch has been our builders induſtry in point of 
compatinely and uniformity, that a houſe after the new way will 
' afford, on the ſame quantity of ground, almoſt double the con- 
veniences which could be had from an old. one. . i 
BOB, in che anatomy of plants, a. kind. of large bud, gene- 
rally produced under the ground, upon or near- the root of cer- 
tain herbaceous plants, hence denominated buiboys. A bulb is 
| defiged by Linnæus to be a ſpecies of hybernaculum, produced 
upon the deſcending eaudex or root; conſiſting of ſtipulz, 
, pevioll, the rudiments of the former leaves, and ſcales or — 
ee the Syſtem. of BOTANY, Sect. II. under the head Hyztr- 

NAGULUM-. | 
To elucidate this definition, it is proper io remark, that every 
bud contains, in miniature gr embryo, a plant in every reſpett 
ſimilar w the, parent plaut upon which it is ſeated. Plants 
therefore are-. perpetuated in the buds, as well as in the ſeeds ; 
and the ſpecies may be renewed with equal in either 
. way... The tender rudiments: of the future vegetable of which 
the bud is compoſed, are incloſed,. and during, the ſeverities of 
winter, defended from cold and other external injuries, by a hard 
bark or rind, which generally conſiſts of a number of ſcales placed 
over each other like tiles, and faſtened. together by means of a 
tenacious, refinous, and frequently odoriferous, ſubſtance. Thus 
deſended, the buds remain upon diſſerent parts of the mother 
plant, till the enſuing ſpring; and are, therefore, with great 
| propriety, denominated by Linnæus the fybernaculum or winter- 
quarters of the future vegetable. With reſpeR to their place, 
| buds are {uated either upon the ſtem and branches, or upon the 
roots: the former are ſlyled gemmæ, or buds properly ſo called; 
but as they ſubſilt ſeveral years by their roots, may be furniſhed 
with the other ſpecies of kybernaculum, called bulbs, which, ac- 
cording to the — are ſeated upon the deſcending caudex 
or root. Agaio,.wrees. which are perennial, with a woody and 
durable ſlem or trunk, have generally proper buds or gemmz, 
but no bulbs. In hulbous plants, as the tulip, onion, or lily, 
what we rally call the pot, is in ſact a bulb or hyberracu- 
lum, which incloſes and ſegures the embryo gr future ſhoot, At 
the lower part of this, bulb may.be obſerved. a fleſby. knob. or 
hence proceed.a number of fibres or threads. 


— 


. properly 


quantit dered ot this mixture (that coſts but about a ſhil- þ tubercle, from wh | 
ng) wi — — — wich — | This knob, wich the fibres. attached to and hanging from it, is, 
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ſpeaking, the true root: the upper part being only the 
le — bf the future ſlem, w 2 ther the bulb hes 
repaired a certain number of times, it periſhes ; but not till it 
has produced at its ſides a number of ſmaller bulbs or ſuckers 
for perpetuating the ſpecies. One part of Linnzus's definition 
fill remains obſcure. The bulb, ſays he, is compoſed of the 
remains or rudiments of the former leaves of the plant; e rud:- 
mento foliorum præteritorum. It is eaſy to comprehend that 
buds contain the rudiments of the future leaves: but how can 
bulbs be ſaid to contain the rudiments of leaves that, to all appear- 


. ance, are already periſhed? To explain this, let it be oblerved, 


that, in the opimon of m— eminent botaniſts, the root; in a very 
number of perennial herbs, is annually renewed or repaired 
out of the trunk or ſtalk itſelt; in which ſenſe only, roots are pro- 
perly ſaid to deſcend. ' In the perennials alluded to, the baſis | 
of the ſtalk continually, and by inſenſible degrees, deſcends be- 
low the ſurface of the earth, and is thus changed into a true root ; 
which root, by the continuance of the ſaid motion of the ſtalk, 
alſo deſcends ; and thus, according to the durableneſs of its ſub- 
ance, becomes a longer or ſhorter root; the elder or lower 
art rotting off in proportion asthe upperis generated out of the 
alk, Thus, in brownwort, the baſis of the ſtalk, ſinking down 
by degrees till it is hid under the nd, becomes the upper 
of the root; and continuing ſtill to ſink, the next 
r becomes the lower part, and the following year rots away. 
This is exactly what obtains in bulbbus roots, as well as in the 
far er number of other herbaceous perennials, as arum, 
valerian, tanſy, ſamphire, primroſe, wood(orrel, iris, and others. 
The immediate viſible cauſe of this deſcent is the firing-roots 
which this kind of trunks frequently put forth; which deſcend- 
ing themſelves directly into the ground, ſerve like ſo many ropes 


- for pulling the trunk after them. Hence the tuberous roots of 


iris are ſometimes obſerved to reaſcend a little upon the rotting 
of fading away of the ſtring-roots which hang at them. In 
bulbous roots, wherethe ſtalk and former leaves of the plants are 


_ ſunk below; and formed into what is called the bulb or wintering 


of the future vegetable, the radicles or ſmall fibres that hang 
from the bulb are to be confidered as the root; that is, the part 
which furniſhes nouriſhment to the plant : the ſeveral rinds and 
ſhells whereof chiefly the bulb — ſucceſſively periſh, and 
ſhrink up into ſo many dry ſkins ; betwixt which, and in their 
centre, are formed other leaves and ſhells, and thus the bulb is 
uated. What has been ſaid of the deſcent of roots by the 

linking of the ſtalk, is further confirmed by the appearance of 
certain roots; as of valerian; plantago major, and devil's-bit, 
m which the lower part appears bitten or cnn off, In theſe 
the lower part rotting off as the upper deſcends, the living re- 
mainder becomes ſtumped, or ſeems bitten. All bulbous roots, 
fays the learned Dr. Grew in his anatomy of plants, may be 
conſidered as hermaphrodite roots, or root and trunk both to- 
gether :' for the radicles or ſtrings only are abſolute roots; the 
bulb actually containing thoſe parts which ſpringing up make the 
body or leaves of the plant; fo that it may be regarded as a large 
bud under ground. - < 

Bulbous roots are ſaid to be ſolid, when compoſed of one uni- 
form lump of matter : tunicated, when formed of multitudes of 
coats ſurrounding 'one another ; ſquamoſe, when compoſed of, 
or covered with, leſſer flakes ;- duplicate, when there are only 
two to each plant; and aggregate, when there is ſuch a congeries 
of ſuch roots to each plant. For the method of flowering bul- 
bous roots, ſee FLOWERING. 2 

BULL, in Eccigſiaſtical Writers, dendtes an inſtrument diſ- 

ched out of the Roman chancery, ſealed with lead; anſwer- 
ing to the edits, letters patent, and proviſions,” ot ſecular 

rinces. ' | 

: The word bull is derived from bulla,'a ſeal; and that from 
bulla, à drop, or bubble or, according to others, from the 
Greek GY council : according to Pezron from the Celtic 
butl, or bul, a bubble, a - 
Burr, the Engliſh name of the 24 to 
the Genus Bos, in the Syſtem of MAMMALIA. For deſcription 
ſee Bos. For repreſentation fee plate 10. genus ga. ſpecies 1. 

Wild BULLs. The wild bulls now ſo numerous on the con- 
tinent of America, are ſaid to have ſprung from one bull and 
ſeven cows, which were carried thither by ſome of the firſt con- 
querors. For the manner of preparing them fortood, fee Buc- 
CANEERS. In the iſland of Hiſpaniola, the French buccancers 
purſue bulls with dogs, and kill them with fire-arms. At Bueuos 
Ayres, the Spaniſh torreadores chaſe them on horſeback, armed 
with a long lance, at the end of which is a half-moon of ſharp ſteel. 
Having drawn a number of the horned kind together, they let 
the cows eſcape, but dexteroufly take the bulls with their halt. 
moons 6n the OF which, diſabling them from flight, 
they are eaſily diſpatched. . | 

 BuLL- Fighting, a ſport or exerciſe much in vogue amon 

the Spaniards and Portugueſe, conſiſting in a kind ot combat o 
a cavalier or torredore againſt a wild bull, either on foot or on 
horſedack, by ridi him with a lance. The Spaniards. have 
bull-fights, 1. e. feaſts attended with ſhews, in honour of St. 


B UL 


in che Spaniſh manners of- the preſent day, is the exceſſive 
attachment of that nation to bull-fights, a ſ cle which ſhocks 
the delicacy of every other — | 

ards conſider this pratlice as the ſure means of preſerving that 
energy by which they. are characteriſed, and of habituati 
them to violent emotions, which are terrible. only to timi 
minds. But it ſeems difficult to comprehend what relation 
there is between bravery and a ſpeclacle where the aſſiſtants now 
run no danger; where the actors prove by the few accidents 
which befal them, that their's has nothing in it very intereſting ; 
and where the unhappy victims meet only with certain death as 
the reward of their vigour and courage. Another proof that 
theſe ſpectaeles have lutle or no influence on the diſpoſition of 
the mind is, that children, old. men, and people of all ages, 
ſtations, and eharatters, aſſiſt at them; and yet their being ac- 
cuſtomed to ſuch bloody entertainments ap neither to cor- 
rect their weakneſs and timidity, nor alter the mildneſs of their 
manners. It is only during ſummer that theſe combats are ex- 
hibited, becauſe the ſeaſon then permits the ſpettators to fit in 
the open air, and becauſe the bulls are then more vi . 
Thoſe which are of the beſt breed are condemned to this kind 
of ſacrifice ; and connoi ſſeurs are ſo well acquainted with their 
diſtinguiſhing marks, that as ſoon as a bull appears upon the 
arena, they can mention the place where he was reared. This. 
arena is a kind of circus ſurrounded by about a dozen of ſeats, 
riſing one above another; the higheſt of w h only is covered. 
The boxes occupy the lower part of the edifice. In ſome cities, 
Valladolid for example, which have no place particularly ſet a 

tor theſe combats, the 2 ſquare is converted into a t 
tre. The balconies of the houſes are widened, ſo as to project 
over the ſtreets which end there; and it is really a very intereſt- 
ing ſight to ſee the different claſſes of people aſſembled around 
this ſquare, waiting for the ſignal. when the entertainment is to 
commence, and exhibiting every external ſign of impatience and 
Joy. The ſpectacle commences by a kind of proceſſion around 
the ſquare, in which appear, both on horſeback and on ſoot, the 
combatants who are to attack the fierce animal ; after which 
two Alguazils, drefled in. and black robes, advance 
with great gravity on horſeback; who go and aſk from the pre- 
ſident of the entertainment an order for it to commence. A ſig- 
nal is immediately given; and the animal, which was before 
ſhut up in a kind ot hovel with a door opening into the ſquare, 
ſoon makes his appearance. The officers of juſtice, who have 
nothing to do with the bull, prudently haſten to retire, and their 
fright is a prelude to the cruel pleaſure which the ſ rs are 
about to enjoy. The bull, however, is received with loud 
ſhouts, and almoſt ſtunned by the noiſy expreſſions of their joy. 
He has to contend firſt againſt the Hoes wo combatants om 
horſeback, who, dreſſed according to the ancient Spaniſh man- 
ner, and as it were fixed to their ſaddles, wait for him, each 


being armed with a long lance. This exerciſe, which requires 


firength, courage, and dexterity, is not conſidered as diſgrace» 
ful. Formerly the 2 lords did not diſdain to prałtiſe it; 
even at the preſent {ome of the hidalgos ſolicit for the honour of 
hghting the bull on horſeback, and they are then previouſly pre- 
ſented to the people, under. the auſpices of a patron, who is 
commonly one of the principal perſonages at court. - 
The picadores, whoever they may be, open the ſcene. It 
ofien happens that the bull, without being provoked, darts- upan 
them, and every body entertains a . opinion of his cou- 
rage. | If, notwithſtanding the ſharp pointed weapon which de- 
tends his attack, he returns immediately to the charge, their 
ſhouts are redoubled, as their joy is converted into uſiaſm ; 
but if the bull, ſtruck with terror, appears- pacific, and avoids 
his perlecutors, by walking round the ſquare in a timid manner, 
be is hooted at and hiſſed by the whole ſpectators, and all thoſe 
near whom he paſſes load him with blows and reproaches. He 
ſeems then to be a common enemy, who has ſome great erime 
to expiate ; or a victim, in the ſacrifice of which all the people 
are intereſted. If nothing can awaken W. he is judged 
unworthy ol being tormented by men; the cry of perros, perros, 
brings torth new enemies againſt bim, large dogs are let 
looſe upon him, which ſeize him by the neck and ears in a 
furious manner. The animal then finds the uſe of thoſe, wen- 
pons with which-nature has furniſhed him ; he toſſes the 
into the air, who fall down ſtunned, and ſometimes mangier 3 
they however recover, renew. the combat, and generally finiſh 
by overcoming their adverſary, who thus periſhes ignobly. If, 
| on the other hand, he preſents bimſelf with a grace, he 
runs a longer and nobler, but a much more paintul career. The 
firſt aft of the tragedy belongs to the combatants on horſeback ; 
this is the moſt animated and bloody of all the ſcenes, and often 
the moſt diſguſting. The irritated animal braves the pointed 
ſteel which makes deep 
the innocent horſe who carries his enemy, rips up his ſides, and 
overturns him together with his rider. The latter, then diſ- 
mounted and diſarmed, would be expoſed to imminent danger, 
did not combatants on foat, called chu, come to divert the bull's 
attention, and to provoke him, by ſhaking before him different 


Jahn, the Virgin Mary, &c. A ſtriking relig of barbarity | 
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pieces of cloth of various colours. It is, however, n 


? 


in Europe. Many Spani- 


wounds in his neck, attacks with fury 
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riſk that they thus fave the difmounted horfeman ; for the bull 
fometnnes purſues them, and they have then need for all their 
agility. They often eſcape from him by letting fell in his wi 
jece of ſtuſf which was their only arms, and againſt wic 

the-deceived animal expends all his fury. Sometimes he does 
not accept this ſubſtitute, and the combatant has no ther re- 
fource but to throw kimfcif ſpeedily over a barrier, ſix feet 
Mg, which inclofes the interior of the arena. In ſome 

aces this barrier iy double, and the intermediate fpace forms a 

ind of circular gallery, behind which the purſued torreadore is 
in fafety. But when the barrier is ſingle, the bull attempts to 
jump over it, and vſten fucceeds. The reader may ealily „ 
m what con ſernat ion the neareſt of the ſpectators then are; their 
hate to get out of the way, and to crowd to the upper benches, 
becomes often more fatal to them than even the fury of the bull, 


_ who, — every ſtep, on account ot the narrowneſs of 
i 


the place and the inequality of the ground, thinks rather of his 
own'ſafety than of revenge, and befides foon falls under the 
blows which are given him from all quarters. Except in ſuch 
cafes, which are very rare, he immediately returns His adver- 
fary recovered, has had time to get up; be immediately re- 
mounts bis horſe, provided the latfer is not killed or rendered 
ankt for ſervice, and the attack commences; but he is often 
obliged to change his horſe ſeveral times. Expreſſions cannot 
then be found to celebrate theſe acts of prowefs, which for 
ſeveral days become the favourite topie of converſation, The 
horſes, very affecting models of patience, courage, and docility, 


_ Theanimal 


leaſure of the ſpectators. Sometimes he cauſes them to be com- 
ed by ſome intrepid ſtranger, who attacks them mounted vn 
the back of another bull, and ſometimes he matches them with 
a bear: this laſt method is generally deſtined for the plealure 
of the populace. The points of the bull's horns are eaaccalked 
by ſomething wrapped round them, which beeaks theis force. 
ich in this Rate is called Embolacs, has power.nei. 
ther to pierce nor to tear his antagoniſt. The amatevss then def. 
cend in great numbrrs to torment him, each after his on wauner, 
and often expiate this cruel pleaſure by violent eontukons ; but 
the bull aways falls at length under the ſtroke of the maiadur.. 
The few ſpettators who are not iufetied by the general madneſs 
for this ſport, regret that thoſe wretched animals do not, at le, 
purchaſe their lives at the expence of ſo many tosments and ſo 
many efforts of courage; they would willingly aſt them to 
efcape from their perſecutors. In the minds of luck fpetiators. 
diſguſt ſucceeds compaſſion, and ſafety ſucceeds diſguit. Such 
a ſeries of uniform ſcenes makes that intereſt become Janguid, 
which this ſpettacle, on its commencement, ſeemed to promiſe. 
But to connoifleurs, who have thoroughly ſtudied all the rata 
ms of tbe bull, the reſources of bis addreſs and fury, aud the 
ifferent methods of irritating, tormenting, and deceiving him, 
not one of theſe ſcenes reſembles another, and they pity thoſe 
frivolous obſervers who cannot remark all their varieties. 
Fhe Spaniſh government are very ſenſible of the more! and 


— inconveniences æiſing from this ſpecies of phyenzy. 


hey have long finee perceived that among a people whony 


may be ſeen ircading under their feet their own bloody entrails, | they wiſh to encourage to labour, it is the caute of much dilvder 
winch drop from their fides half torn open, and yet obeying, for | and diſſipation; and that it hurts agriculture, by deſtroying x 
ſome time after, the hand which condufts them to new tortures. great number of robult animals, which might be ulctully em- 


Spettators of delicacy are then filled with diſguft, which con- 


verts their pleaſure into pain. A new att is however preparing, 


which reconciles them to the entertainment. As ſoon as it 18 


concluded that the bull has been ſufhciently tormemied by the 
; which were given at certain periods. The Plaza-Mayor was 


the theatse of them, and the king and the royal family ho- 


combatants on horſeback, they retire and leave him to be irri- 
rated by thoſe on foot. The latter, who are called baxrderilleros, 
go before the animal; and the moment he darts u them t 

ptunge into his neck, twoby two, a kind of darts-called banderil/as, 
the points of which are hooked, and which are ornamented with 
mall {lreamers made of coloured - The fury of the bull 
i now redoubled.;' he roars, toſſes his head, and the vain ef- 
forts which he makes ferve only to increaſe the pain of his 
wounds: this laſt ſcene calls forth all the agility of his adver- 
ſaries. The ſpettators at firſt tremble for them, when they be. 
hold them braving ſo near the horns of this formidable animal; 
but their hands, well exerciſed, aim their blows fo ſkiltully ; 
and they avoid the danger ſo nimbly, that after having ſeen 
them a few tintfes, one neither pities nor admires them, and 
their addrefs and dexterity ſeem only to be a ſmall epiſode of 
the tragedy, which concludes in the following manner: When 
the vigour of the bull appears to be almoſt exhauſted ; when his 
blood, iſſuing from twenty wounds, ſtreams along his neck and 
moiftens his robuſt ſides ; and when the people, tired of one ob- 
jet, demand another victim; the preſident of the entertainment 
gives the ſignal of death, which is announced by the ſound of 
trumpets. The matador then advances, and all the reſt quit 
the arena: with one hand be holds à long dagger, and with the 
other a kind of flag, which he waves backwards and furwards 


before his adverſary, They both — and gaze at one another; 
e 


and while the agility of the matador deceives the impetuoſity of 
the bull, the pleature of the — which was for ſome time 
ſuſpended, is again awakened into hfe. Sometimes the bull re- 
mains motienlels, throws up the earth with his foot, and a rs 
as if meditating revenge. The bull in this condition, and the 
matador who calculates his motions and divines his projetts, form 
# group which an able pencil might not diſdain to delineate. 
The aſſembly in ſilence behold this dumb ſcene. The matador 
th gives the mortal blow ; and if the animal immediate} 


falls, à thouſand voices proclaim with loud ſhouts the triump 


ef the conqueror;; but if the blow is not deciſive, if the bull 
ſurvives and ſeeks ſtill to brave the fatal tee}, murmurs ſucceed 
to applauſe, and the matador, whoſe glory was about to be 
raiſed to the fies, is conſidered only as an unſkilful butcher. 
He endeavours to be foon revenged, and to diſarm his judges 
of their ſeverity. Mis zeal ſometimes — into blind 
fury, and ——— tremble for the conlequences of his im- 
prudence. He at leugth dirctts his blow better. The animal 


vomits up blood he Naggers and falls, while his conqueror is 


imoxicated with the applauſes of the people. Three mules, 
ornamented with bells and ſtreamers, come to terminate the 
tragedy, A — * is tied around the bull's horns, which have 
het his valour, and the animal, which but a little before 
was furious and proud, is dragged ignominiouſly from the arena 
which he has honoured, and leaves only the traces of his blood 


and the remembrance of his exploits, which are ſoon effaced on 
the appearance of his ſucceſſor. On each of the days ſet apart 


for theſe entertainments, ſix are thus ſacrificed in the morning, 
and twelve in the afternoon, at leaſt in Madrid. The three 
laſt are given excluſively te the matador, who, without the 


aſliſtance of the picadorcs, exerts his ingenuity to vary the dotted. They are a lort of. cantharides. 


ployed: but they are obliged to manage with caution a talle 


which it miglu be dangerous to auempt is aboliſh precipitatcly, 
They are, however, far from- encouraging it. The count itleit 
formerly reckoned bull-faghts among the number of its teltival:, 


noured them with their preſence. His guards preſided there in 

ood order.. His halbecdiers formed the interior circle of the 
{cene ; and their long weapons, beld out in a defenſive poſture, 
were the only barrier which they oppoſed againſt the dangerous 
caprices of the bull. Thele entertainments, which, by way of 
excellence, were called Fieftas Reales, are become very rare. 
Charles III. who endeavoured to poliſh the nation, and to direct 
their attention to uleful objetis, was very deſixous of deſlroy ing 
a taſte in which he ſaw nothing but inconveniences; but lie was 
too wile to employ violent means tor that purpole. He, how- 
ever, confined the number of bull-fights to thoſe, the profits 
of which were applied to the ſupport of ſume charitable inſtitu- 
tion, with an intention af ſubllituting for theſe other ſands al- 
terwaxds. Bull-fights, by thele means being rendered leſs fre. 
quent, will, perhaps, gradually loſe their attractions, until 
more favourable circumftances permit the entire abolition of them. 
. BUNTING, in ornithology, the Engliſh name of the genus 
Emberiza. For deſcription ſee Emberiza, For repreſentation 
_— 3 8.6 5 (ho 

PHAGA, or Beef-eater, in ornit va genus belongin 
to the order of pic. The beak is — Hm ee. Ws, 
tae mandibles are gibbous, entire, and the gibboſity is greater 
on the outlide. The feet are of the ambulatory kind. The 
body is greyiſh above, and of a dirty yellow below ; the tail is 
ſhaped like a wedge. There is but one ſpecies, viz. the Afcicana, 
a native of Senegal. It frequently pere hes upon oxen, aud picks 
out the worms from their backs. For repre ion lee the Syl- 
tem, Plate 1, Genus 9. | 1 2 
BUPRESTIS, in Entomology, the 23d Genus of inſets, be- 

longing to the order of 2. The antenne are ſetaceous, 
and as long as the thorax : The head is balf drawn back within 
the thorax ; 40 which yh added, that the antennæ is (errated ; 
The mouth is armed with jaws, and furniſhed with palpi: Ihe 
elytra are margined. and cover the abdomen ; and the tarſi have 
hve articulations : The feet are ſaltatorii. There are 27 ſpecics 
of this inſe&, moſt of them natives of the Indies. The French 
have given the bame of Richard to this genus, on account ot 
the beautiful rich colours with which moſt of the inſects be- 
longing to it are adorned. Iuſetts of this genus are not common 
in Logland, They are ol the richeſt ſplendour ; and ſome ap- 
pear, When alive, to be united in colour with the refulgent par- 
ticles of emcraids, rubies, diamonds, 2 Applied to the 
microſcope, the ſylendor is ſo great as to dazzle the eye. The 
guitata is one of the moſt oblong ſpecies, The-whole body is 
green and gold, with a bluiſh'caſt underneath ; but what diſtin- 
guithes it, are four white dents or depreſſed ſpots that are ſeen 
upon the elytra. two upon each. One of thoſe dots is on the. 
outward rim of the elytrum, about the middle of it, near the 
abdomen, and is the larger one? The other is on the inner 
edge, cloſe to the ſuture; about three-foorths of that futurc 
downwards, and exattly oppoſite its fellow on the ther elv- 
trum. This latter one is the ſmaller. The whole upper 
of the inſet, viewed through a glaſs, appears fine! 


and 
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a very heinous offence, not only 


the aſſiſtance of the weaker 


BUR 


and very ſevere bite. It is of the ſame nature with the common 
cantharides, or Spaniſh fly, and does great injury to the cattle 
which eat it. 
BURDOCK, Ar#ium, in Botany, a genus of the polygamia 
eequalis order of the Syngeneſia claſs of plants. There are three 
ſpecies ; the two firſt of which are common weeds, growing 


on the ſides of the roads and foot-paths in moſt parts of En- 


gland. As theſe plants are ſeldom cultivated, it is needleſs to 
ive any inſtructions for that purpoſe : but where they are trou- 
leſome weeds, it may not be amiſs to mention, that their roots 
laſt but two years; they may therefore be deſtroyed with much 
Jeſs trouble than ſuch as have abiding roots; for the plants 
which come up from ſeed do not flower until the ſecond year, 
and when their ſeeds are perfected, their roots decay. | 
The root of the common Burdock is a very powerful diuretic 
and diaphoretic. It is given with great ſucceſs in decoctions, 
in obſtructions of the ken, and in dropſies. It is alſo recom- 
mended by ſome in all diſeaſes of the breaſt and lungs, in aſth- 
mas, in the ſtone, and in the ſciatica. The ſeed of it is eſteemed 
many to be one of the greateſt Jithontriptics known: and, 
by the inſtances that have been produced of its doing ſervice in 
nephritic complaints, it ſeems to merit a fair trial, The freſh 
leaves are by ſome recommended as a dreſſing for old ulcers, and 
for burns and luxations. They are alſo applied by the good wo- 
men to the ſoles of the feet, as a remedy in hyſteric complaints. 
BURGAGE, or TENURE in BuRGAGE, is where the king, 
or other perſon, is lord of an ancient borough, in which the te- 
nements are held by a rent certain. It is indeed only a kind of 
town ſoccage ; as common ſoccage, by which other lands are 


| holden, is uſually of a rural nature. A borough is diſtinguiſhed 


from other towns by the right of ſending members to parliament; 
and where the right of election is by burgage-tenure, that alone 
is a proof of the antiquity of the berough. "Tenure in burgage, 
therefore, or butgage-tenure, is where houſes or lands, which 
were formerly the ſcite of houſes in an ancient borough, are 
held of ſome lord in common ſoccage, by a certain eſtabliſhed 
rent. And theſe ſeem to have withitood the ſhock of the Nor- 
man encroachments, principally on account of their inſignifi- 
cancy, which made it not worth while to compel them to an 
alteration of tenure, as 100 of them put together would ſcarce 
have amounted to a knight's fee. Beſides, the owners of them, 
being chiefly artificers, and perſons engaged in trade, could not, 
with any colerable propriety, be put on ſuch a military eſtabliſh- 
ment as the tenure in chivalry was. The free ſoccage, there- 
fore, in which theſe tenements are held, ſeems to be plainly a 
remnant of Saxon liberty; which may alſo account for the great 
variety of cuſtoms affecting many of theſe tenements, ſo held 
in ancient burgage; the _ and moſt remarkable of which 
is that called | rx — See the Article BoRouGH- 


'Encrisn. 


BURGAU, in Vermeology, the name of a large ſpecies of 
ſea ſnail, of the lunar or round-mouthed kind. It is very beau- 
tifully lined with a coat, of the nature of the iber Am $ 
and the artificers take this out, to uſe under the name of mo- 
ther-of-pearl ; though ſome call it, after the name of the ſhell 
they take it from, Bur audine. 2A 

URGESS, an inhabitant of a borough or a walled town, 
or one who poſſeſſes a tenement therein. In other countries 
burgeſs and citizen are confounded together; but with us they 
are diſtinguiſhed. Sce BoROVOH. The word is alſo applied 
to the magiſtrates of ſome towns; as the Bailiff and Burgeſſes 
of Leominſter. Anciently Burgeſſes were held in great con- 
tempt, being reputed ſervile, bafe, and unfit for war; fo that 
the gentry were not allowed to intermarry in their families, or 
fight with them, but, in lieu thereof, were to appoint champions. 
* 'BuRGtss is now ordinarily uſed for the repreſentative of a 
borough town in parliament. It is much to be regretted, that 
the members for boroughs bear above a quadruple proportion to 


' thoſe for counties. The right of election of Burgeſſes depends 


on ſeveral local charters and cuſtoms; though, by 2 George II. 
c. 24. the right, for the future, ſhall be allowed according to 
the laſt determination of the houſe of commons b 

im 


and, by 3 Geo. III. c. 15, no freeman, except ſuch as clai 


by dirt „ ſervitude, or marriage, ſhall be entitled to vote, un- 
leſs he hath been admitted to his freedom twelve months before. 


No perſon is eligible as a Burgeſs, who hath not a clear eſtate 


of zool. a year. Stat. 9 Anne c. 7. 

BURGLARY, or NoctuxnaLt Houszk-BRTAK IN, (bur- 
gi latrocinium) which, by the ancient Engliſh law was 
called hameſucken, a word alſo uſed in the law of Scotland, but 
in a ſomewhat different ſenſe, has always been looked upon as 
e of the abundant terror 
it carries with it, but alſo as it is a forcible invaſion and diſturb- 


ance of that right of habitation which every individual might 


uite, even in a ſtate of nature; an invaſion which, .in ſuch 
a ſtate, would be ſure to be puniſhed with death, unleſs the aſ- 
failant were ſtronger. But, in civil ſociety, the laws come to 
: and, beſides that they leave 


BUR 


And the law has ſo particular and tender a regard to the immu: 
ro of a man's houſe, that it ſtyles it his caſtle, and will never 
ſuffer it to be violated with impunity ; agreeing herein with the 
ſentiments of ancient Rome. For this reaſon no outward doors 
can in general be broken open to execute any civil procels ; 
though in craninal cauſes the public ſafety ſapertadies the private. 
Hence alſo in part ariſes the animadverſion of the law upon 
eaves-droppers, nuiſancers, and incendiaries: and to this prin- 
ciple it muſt be aſſigned, that a man may aſſemble people toge- 
ther lawfully (at leaſt if they do not exceed eleven) without 
danger of raiſing a riot, rout, or unlawful afſeinbly, in order 
to protect his houſe, which he is not permitted to do in any 
other caſe, 

The definition of a burglar, as given by Sir Edward Coke, 
is, * he that by night breaketh and entereth into a manſion- 
houſe, with intent to commit a felony.” In this definition there 
are four; things to be conſidered ; the time, the place, the 
manner, and the intent, | * 

1. The time mult be by night, and not by day ; for in the 
day-time there is no burglary ; i. e. if there be day-light o 
crepuſculum enough, begun or left, to diſcern a man's face 
withal. But this does not extend to moon- light; for then many 
midnight burglaries would go unpuniſhed z and beſides, the 
malignity of the offence does not conlift ſo much in its being 
done in the dark, as at the oy of night; when all the crea- 
tion, except beaſts of prey, are at reſt z when ſleep has diſarmed 
the owner, and rendered his caſtle defencelels. : 

2. As to the place. It muſt be, according to Sir Edward 
Coke's definition, in a manſion-houſe: for no diſtant barn, 
warehouſe, or the like, are under the ſame privileges, nor 
looked upon as a man's caſtle of defence: nor is a breaking opeii 
of houſes wherein no man reſides, and which, for the time be- 
ing, are not manſign-houſes, attended with the ſame circum- 
ſtances of midnight terror. A houſe, however, wherein a man 
ſometimes reſides, and which the owner hath left only for a 
ſhort ſeaſon, auimo revertendi, is the object of burglary, tHough 

no one be in it at the time of the fact being committed. And if 
the barn, ſtable, or warehouſe, be parcel of the manſion-houſe, 
though not under the ſame roof, or contiguous, a burglary may 
be committed therein; for the capital houſe protects and privi- 
leges all its branches and appurtenants, if within the curtilage 
or homeſtall. A chamber in a college, or an inn of court, 
where each inhabitant hath. a diſtinct property, is, to all other 
purpoſes, as well as this, the manſion-houſe of thę owner. So 
alſo is a room or lodging in any private houſe, the manſion for 
the time being of the lodger ; if the owner doth not himſelf 
dwell in the houſe, or if C and. the lodger enter by different 
outward doors. But if the owner himſelf lies in' the houſe, 
and hath but one outward door at which he and his lodgers en- 
ter, ſuch lodgers ſeem only to be inmates, and all their apart- 
ments to be parcel of the one dwelling-houſe,of the owner. 

3. As to the manner of committing burglary : there muſt be 
both a breaking and an entry to cad LA it. But they need not 
be both done at once ; for it a hole be broken one night, and the 
ſame breakers enter the next night through the fame, they are 
burglars. There muſt be an actual breaking; as, at leaſt, by 

breaking or taking out the glaſs of, or othetwiſe opening, u 
window ; picking a lock, or opening it with a key; . nay, by 
lifting up the latch of a door, or * any other faſtening, 
which the owner has provided. But if a perſon leaves his 
doors or windows open, it is his own folly and negligence z and 
if a man enters therein, it is no burglary ; yet, if he afterwards 
unlocks an inner or chamber-door, it is ſo. But to come down 

a chimney, is held a burglarious entry; for that is as much 

' cloſed as the nature of things will permit. So alſo, to knock 
at a door, and, upon opening it, to ruſh in with a felonious in- 
tent ; or, under pretence of taking lodgings, to fall upon the 
landlord and rob him; or to procure a = to gain admit- 
tance, in order to ſearch-for traitors, and then to bind the con- 
ſtable, and rob the houſe ; all theſe entries have been adjudged 
burglarious, though there was no actual breaking: for the law 
will not ſuffer itſelfto be trifled with by ſuch exaſions, eſpecially 
under the cloak of legal proceſs. As for the entry, any, the 
leaſt degree of it, with any part of the body, or with an inſtru- 
ment held in the hand, is ſufficient : as to ſtep over the threſh- 
old, to put a hand or, hook in at a window to draw out goods, 
or a piſtol to demand one's money, are all of them burglarious 
entries. The entry may be before the breaking, as well as 

| after ; for by ſtatute 12 Anne c. 7. if a perſon enters into the 
dwelling-houſe of another, without breaking in, either by day 

or by night, or with an intent to commit any felony; or, 7 

in ſuch houſe, ſhall commit any ſelony; ſhall, in the night, 
break out of the ſame; this is declared to be felony. 

4. As to the intent; it is clear that ſuch breaking and entry 
muſt be with a felonious intent, otherwiſe it is only a treſpaſs, 
And it is the ſame, whether ſuch intention be actually carried 
into execution, or only demonſtrated by ſome attempt or overt 
9 of which the jury is to judge. 


þ 


urglary is felony at common law, but within the benefit of 


alſo protect and avenge him in caſe the aſſailant is too pow 


him this natural right of killing the aggreſſor, if he can, they 
No. 42. 


| clerg 


y. Burglary in any houſe belonging to the plate-glaſ« 
* | hs company, 


© | with intent to ſteal the ſtock or utenſils, is, by ſta- 
tate 22 Ove. III. c. 38. declared to be ſingle felony, 00 pu- 


niſhed with t 9 for —_ years. 94 * 
BURLESOVUE, a ſpecies of compoſition, which, though a 
engine 8 Ar not confined to that ſu ect for it is 


clearly diſtinguiſhable into burleſque that excites laughter 
merely, and burleſque that excites deriſion or ridicule, A grave 
ſubject, in which there is no impropriety, may be brought 
down by a certain colouring, ſo as to be rifible, as in Virgil 
Traveſtie : the author firſt laughs at every turn, in order do 
make his readers laugh. The Lutrin is a dueleſque poem of 
the other ſort, laying hold of u low and trifling incident to ex- 

e the luxury, indolence, and contentious ſpirit of a ſet of 

onks, Boileau, the author, turns the ſubject into ridicule, 
by drefling it in the heroic ſtyle, and affecting to conſider it as 
of the utmoſt dignity and importance, 

Though the burleſque that aims at ridicule produces its effects 
by elevating the ſtyle far above the ſubject z yet the poet ought 
to confine himſelf to ſuch images as are 1 and readily ap» 
prehended. A ſtrained elevation, ſoaring above the ordinu 
reach of fancy, makes not a pleaſant impreſſion, The mind is 
ſoon diſguſted by being kept long on the ſtretch, Machinery 
may be employed in a burleſque poem, ſuch as the Lutrin, the 
Diipenſary, or Yudibris, with more ſucceſs and propriety than 
in any cls les of poetry, For burleſque poems, though 
they aſſume che air of hiſtory, give entertainment chiefly 7 

- their pleaſant and ludicrous pictures. It is not the aim of ſuc 


'a' poem to raiſe ſympathy z and ſor that reaſon, a ſtrict imitation * 


of nature is not neceſlary, And hence, the more extravagant the 
machinery, in a ludicrous poem, the more entertainment it affords, 
The Italians ſeem to have the juſteſt claim to the invention 
of Burleſque. The firſt author in this kind was Bernia; he was 
ſollowed vy Lalli, Caporalli, &, From Italy it paſſed into 
France, and became there ſo much the mode, that in 1649, a 
book was printed under the title of“ The Paſſion of Our I 
. viour, in Burleſque Verſe.” Thence it came into England; 
but the ſenſe of the Engliſh never adopted, or owned it, 
"notwithſtanding one or two have excelled in it. . 
© BURN, in a medicinal ſenſe, denotes a ſolution of the conti- 
nuity of a part of the body by the force of fire, As Burns 
nearly reſemble inflammatory diſorders in their ſeveral degrees, 
ſo they alſo do in their method of cure. In the ſlighteſt degree 
of Burns, the beſt method is to have recourſe to emollients and 
'aſtringents. © The beſt flight aſtringent is either common. proof 
. ſpirit, or rectiſied ſpirit of wine, or, when it is neceſſaty, ſpirit 
of wine camphorated : theſe may be applied to the part with 
linen rags, as may alſo oxcycrate, or the pickle of cen, 
'or litharge vinegar ; and theſe applications muft be repeated as 
there is occaſion. ' Oil of turpentine has alſo very po effects, 
if applied in time, and repeated frequently. And the vulgar 
method of holding the injured part, when that is the hand or 
finger, to the fire, as long and as near as can be borne, is often 
attended with ſucceſs ; for the ſtagnating fluids are, by this de- 
gree of heat, driven back into their proper channels, and, by 
that means, the veſication, and other troubleſome ſymptoms, 
which naturally ſucceed, are often prevented. | 
When the Burn is ſomething greater than this, and attended 
with veſication, or puſtules, the puſtules are by no means to 
be opened, which always brings on great pain; ſome of the re- 
medies before-mentioned will always prove of more ſervice, ap- 
lied while the bliſters are whole; and, by the uſe of them, the 
— and pain will go off, and the cuticle will ſeparate from the 
cutis, without either deformity or pain. But if theſe remedies 
do not abate the pain, the part is to be dreſſed with linſeed oil, 
*or the litharge ointment, or the unguentum dirpompholigos, or 
ſomething of a like kind, Theſe are to be applied, either by 
rubbing them frequently on the parts, or ſpreading them on a 
linen rag, and app'ying that, often renewing it. After 
theſe, a plaſter of the emplaſirum de minis, or any of a like kind, 
will keep the ſkin fmooth, and forward the renovation of the 
cuticle. If the Burn or Scald, which ever it be, be very con- 
ſiderable in extent, and t part of the body de burnt, it is ne- 
ceſſary to bleed plentifully, even till the patient faints, and to 
give a briſk purge. This method will often prevent in conſe- 
uences, that too frequently elſe attend large Burns: ſuch as 
foul ulcers, large cicatrices, and ſometimes even gangrenes. 
When infants are the ſubjects of theſe accidents, bleeding being 
not ſo convenient, the revulſion is to be made by repeated pur- 
ges; and, in grown perſons, a regularity of diet is, above all 


things, to be obſerved. | | 
- In the yet greater 3 of Burns, where the burnt part is 
covered by a cruſt or eſchar, the cure cannot be performed with- 


out ſuppuration. When this accident happens to the face, great 
caution is neceflary, to avoid making a deformed cicatrix : for 
this reaſon, all ointments and plaſters whatever are to be for- | 
| bidden, even though they are the moſt valuable ſecrets, as there 
are in almoſt all families many ſuch ; ſor the miſchief of theſe 
remedies is, that they all dry up the wound too faſt, and con- 
tract the fibres and the ſkin, an ſuch means leave an une ven 
cicatrix. The forwarding the caſting off the efchar, is by all 
5 X ; Þ 


 vitrifies in eight minutes. 9. 
"opaque glaſs, and earth into a black one. The breadth of this 
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means to be attempted, and the diſcharge of the matter that is 
contained under it. I be eafſleſt and moſt fuccefyful method of 
doing this is, by the r application of emollients. 


Three or four times every day the dreflings are to be changed ; 
and if, at any of theſe times, any part of the efchar is found ta 
be looſe, it muſt be raiſed by the forceps, and removed, if that 
conveniently may be; at the ſame time the reſt of the eſchar 
muſt be anointed with batter, and warm fomentations, made of 
emollient herbs, &c. applied. Two, three, or four days, 
employed in this manner, generally afford a ſeparation of all the 
cruſt or eſchar; and the next intention is then to heal the 
wound. It is firſt to be thoroughly cleanſed, by means of ſome 
mild digeſtive, mixed with honey of roſes, aud afterwards healed 
up with any of the lend or litharge ointments. If the eſchar, 
in theſe caſes, ſhould not ſeparate in proper time, it will be ne- 
ceſfary to make a deep incition through the middle of it, to let 
out the included ſanles. Burns of the moſt extreme and worſt 
kind, where the burn has penetrated ſo deep as to deſtroy all the 
parts quite down to the bone, can have no relief from medi. 
eines j nor is there any thing in the ſurgeoii's power, but am- 
path the limb, 

BURNING, the action of fire on ſome pabulum, or fue 
whereby the minute parts thereof are torn from each other, — 
put into a violent motion; and ſome of them aſſuming the nature 
of fire themſelves, flying off jy erben, while the reſt are diffi. 
pared in form of vapour, or reduced to aſhes, The appearances 
of burning ariſe ſucceſſively, and in a certain order: a heut 
muſt precede, greater than what ſuffices to boil oil i the lighteſt 
and moſt volatile parts of the body burn the firſt; the hegvier 
are flower in taking fire, but burn the longeſt, 

Burning is a ſeparation of the parts / of bodies made by means 
of fire, Nome conſider it as a ſpecies of ſolution, and ſuppoſe it 
effected by a diſſolvent payee inherent in fire, which, acts as a 
menſtruum in reſpect of the ſulphureous parts of bodies. Dr. 
Hooke, conſidering the neceſſity of air to burning, and that heat, 
however great, does not alone ſuffice to burn a body, does in- 
deed take burning for a folutien of the ſulphureous parts of bo- 
dies z but ſuppoſes the menſtruum, by which it is done, to be 
the air, or at leaſt ſome ſubtile, ſaline, nitrous ſubſtance, dif- 
uſed in the air. ; 

BuxninG, Uſtia, in Chymiſtry, is diſtinguiſhed from calcin- 
ing as the former is performed in cloſe veſſels, and terminates 
in charring, or reducing the body to a blackneſs ; whereas the 
latter turns them white, being performed in the open air, A 
dextrous burning volatilizes ſalt, as common falt, Sal allah. 


Burning alſo produces ſomewhat of a mineral ſulphur out of 
tartar, 1 bee the Syſtem, Part I. Chap. V. Sect. II. Art. 
1, 2, and 3. Wy : 


— BurniKG, in Antiquity, was a practice much uſed by the 
Greeks, Romans, and northern nations; and till retained by 
many people in both Indies, with reſpect to their dead. Phil, 
Tranſ. No. 126. See BURIAT. In this ſenſe burning ſtands 
oppoſite to burial; tough after burning, the bones remaining, 
and aſhes, have been u ually collected into urns, and depolited 
in the earth. Phil. Tranſ. No. 285, | 
BurninG glaſs, or burning mirror, a machine whereby the 
ſun's rays are collected into a point; and by that means their 
force and effect extremely heightened, ſo as to burn objects 
placed therein. Burni alles are of two kinds: the firſt 
convex, Called lentes can flick ; which tranſmit the rays of light, 
and in their paſſage refract, or incline them towards the axis; 
having the property of lenſes, and acting according to the laws 
of refraction. e ſecond, which are the more uſual, are con- 
cave; very improperly called burning-glaſles, being uſually 
made of metal: theſe reflect the rays of light, and, in that re- 
flection, incline them to a point in their axis ; having the pro- 
perties of ſpecula of mirrors, and acting according to the hos 
of reflection. | f | 
Settala, canon of Padua, made a parabolic mirror, which, 


according to 2 burnt pieces of wood at the diſtance of 15 


or 16 paces. The following things are noted of it in the 44g 
Eruditorum. 1. Green wood takes fire inſtantaneouſly, ſo as a 


ſtrong wind cannot extinguiſh it. 2. Water boils immediately; 
- and eggs in it are preſently edible. 3. A mixture of tin and lead, 
three inches thick, drops preſently ; and iron and ſteel plate be- 


comes red-hot preſently, and a little after burns into holes, 4. 
Things not capable of melting, as ſtones, bricks, &c. become 
ſoon red-hot, like iron. 5. Slate becomes firſt white, then a black 

laſs, 6. Tiles are.converted intoa yellow glaſs, and ſhells intb 
a blackiſh yellow one. 7. A pumice ſtone, emitted from a vol- 
cano, melts into white glaſs; and, 8. A piece of crycible alſo 
ies are ſoon turned into an 


mirror is near three Leipfic ells, its focus two elle from it; it is 

made of copper, and its ſubſtance is not above double the thick- 

neſs of the back of a knife, , : . 
Villette, a French artiſt of Lyons, made a large mirror, which 


was bought by Tavernier, and preſented to the king of Perſia; a 
ſecond, ; ht by the king of Denmark ; a third, preſented by 
the French Eng to the royal academy: © fourth been. in 


"England, 
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and, where it was publicly expoſed. The effects hereof, 
Joy — by Dr. Harris and D. Deſaguliers, are, that a ſilver 
 ſixpence is melted in 7“ and 4, a king George's halfpenny in 
16, and runs with a hole in 34. Tin melts in 3% caſt iron in 
16”, ſlate in 3”; a foſſil ſhell calcines in 7% a piece of Pompey's 
pillar at Alexandria vitrifies in the black part in 30% in the 
white in $4”; a r ore in 8”; bone calcines in %, vitrifies 
in 33. An emerald melts into a ſubſtance like a torquois ſtone ; 
a diamond weighing four grains — of its weight: the al- 
beſtos vitrifies ; as all other bodies will do, if kept long enough 
in the focus; but when once vitrified, the mirror can go no- 
farther with them. "This mirror is 41 inches wide, and is 
F to a ſphere of 76 inches radius j fo that its focus is about 
inches from the vertex, Its ſubſtance is a compoſition of 
copper, and tin-glaſs, 


Every lens, whether conver, plano=convex, or convexo=con. 


vex, collects the ſun's rays, diſperſed over its 1 into a 
point by refraction j and is therefore a 1 The moſt 
conſiderable of this kind is that made by M. de Tichrinhauſen: 


the diameters of his lenſes are three and four feet, the focus at the 
diſtance of 12 feet, and its diameter an inchand a half, To make 
the focus the more vivid, it is collected a ſecond time by a ſecond 
tens parallel to the firſt, and placed in that point where the dia- 
meter of the cone of rays formed by the firſt lens is equal to the 
diameter of the ſecond; ſo that it receives themall j and the focus, 
from an inch and a half, is contracted into the ſpace of eight 
tines, and its force increaſed — This glaſs vitriſes 
tiles, ſlates, pumice ſtones, — na moment. It melts ſulphur, 
pitch, and all roſins under water; the aſhes of vegetables, woods, 
and other matters, are tranſmuted into glaſs z and every thing 
applied to its focus is either melted, turned into a calx, or into 
fmoke, Tſchrinhauſen obſerves, thut it ſucceeds beſt when the 
matter applied is laid on a hard charcoal well burnt, 

Sir Iſaac Newton preſented a burning glaſs, to the royal fociety, 
conſiſting of ſeven concave glaſſes, ſo — as that all cheir foci 
join in one phyſical point. Each glaſs is about 11 inches and a 

If in diameter : fix of them are placed round the feventh, to 
which they are all contiguous ; and theyform a kind of ſegment 
of a ſphere, whoſe ſubtenſe is about 34 inches and a halt, and 
the central glaſs lies about an inch farther in than the reſt. The 
common focus is about 22 inches and a half diſtant, and about 
an inch in diameter. This glaſs vitrifies brick or tile in 1% and 
melts gold in 30". | 

It would appear, however, that glaſs quickſilvered is a more 
proper material for burnin 
that ſpeculum wherewith Mr. Macquer melted the platina, ſeem 
to have been ſuperior to thoſe above mentioned, though the mir- 
ror itſelf was much ſmaller. The diameter of this gas was only 
22 inches, and its focal diſtance 28. Black flint, when expoſed 
to the focus, being powdered to prevent its crackling and flyin 
about, and ſecured in a large piece of charcoal, bubbled up, a 
ran into rent glaſs in leſs than half a minute. Heſſian 
crucibles, and glaſs-houſe pots, vitrified completely in three or 
four ſeconds, For iron ſmoked, boiled, and changed into a 
vitreſcent fcoria as foon as it was expoſed tothe focus. The gyp- 
ſum of Montmartre, when the flat ſides of the plates or leaves of 
which it is compoſed were preſented to the glaſs, did not ſhow the 
leaſt diſpoſition to melt ; but, on preſenting a tranſverſe ſection 
of it, at the edges of the plates, it melted in an inſtant, with a 
hifling noiſe, into a broiyniſh yellow matter. 

BurniNG of land, called alſo burn-beating, and vulgarly den- 
— from Devonſhire, a county in which it has been long 
practiſed, is a method of preparing and ſertilizing lands barren, 
ſour, heathy, and ruſhy, for corn, y paring off the turf, and dry- 
ing and burning it on the ground. The ſame method alſo obtains 
for meadows and paſture ground, moiſt, clayey, or ruſhy, to im- 
_ the hay. the Syſtem of AGRICULTURE, 22 
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' BuxninG Mountains. 
MovunTain, &c, - 5 
Travellers into Italy deſeribe a _— ſpot of ground at Firen- 
zuolo, in the Appennines, out of which a crackling flame con- 
tinually ariſes, yet without any cleft for it to ifſue out at. Maffei 
ſuppaſes the ſteams which the place yields to be a kind of native 
phoſphorus ardens, which take fire on their coming in contact 
with the air. 
| Burnin Springs. Of theſe there are many in different parts 
of the world; particularly one in Dauphiny near Grenoble; ano- 
ther near Hermanſtadt in Frank Ivania; athirdat Chermay, a vil- 
lage near Switzerland; a fourth in the canton of F ridurg ; and a 
fifth not far from the city of Cracow in Poland. There alſo is, or 
was, a famous ſpring of the ſame kind at Wigan. in Lancafhire, 
which, upon the approach of a lighted candle, would take fire, and 
burn like ſpirit of wine for a whole day, But the moſt remark- 
able one of this kind, or at leaſt that of which we have the moſt 
iculardeſcription, was diſcovered in 17 11 at Broſely in Shrop- + 
ire. The following account of this remarkable ſpring was given 
by the reverent Mr. Maſon, Woodwardian roſeſſor at Cambridge, 
dated February 18th, 1746. The well for ſour or five feet deep 


See Volcano, EarTHQUAKE, 
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laſſes than metals; for the effects of | 


mop, there ariſes a — wha 


property of buruing on the ſurface of water, 


BUSHEL, a meaſure of e 


wheat: the gallon eight pounds of wheat, troy-weight;z the 
pound twelve ounces — z the ounce twenty hl 
ns, or corns of wheat growing in 


Beſides the ſtandard or legal buſhel, we have ſeveral local buihels 
of different dimenſions in different places. At Abingdon, aud An- 
dover, a buſhel contains nine gallons ; at Appleby, and Penrith, 
a buſhel of peaſe, rye, and wheat, contains 16 gallons; of barley, 
big, malt, mixt malt, and oats, 20 gallons. A buſhel contains at 
Carliſle, 24 gallons; at Cheſter, a buſhel of wheat, rye, &c. con- 
tains 32 gallons, and of oats 40; at Dorcheſter, a buſhel of malt 
and oats contains 10 gallons; at Falmouth, the buſhel of ſtricken 
coals is 16 gallons ; of other things 20, and uſually 21 gallons; 
at _—_—_ upon Thames, the buſhel contains eight and a half; 
at Newbury q; at Wycomb and Reading, eight and three fourths; 
at Stamford, 16 gallons. Houghton. Called. tom. i. n. 46. p. 42. 

BUSKIN, Cothurnus, a kind of garment ſomewhat in man- 
ner of a boot, covering the foot and mid-leg, and tied beneath the 
knee: very rich and fine, and uſed principallyon the ſtage by the 
actors intragedy. The bulkin is ſaid to have — 
by Aſchylus: it was of a quadrangular form, and might be worn 
indifferently on either leg. Its ſole was made fo thick, as, b 
means hereof, men of ordinary ſtature might be raiſed to thepitc 
and elevation of the heroes they perſonated: in which it was dif. 
tinguiſhed from the ſock, worn in comedy; which was a low. 
faſhionable ſhoe. Dempſter obſerves, that the buſkin was not con- + 
fined to actors only, but girls likewiſe uſed it to raiſe their height 
and travellers and hunters to defend themſelves from the mire, 
&c. As the buſkin was the diſtinguiſhing mark of tragedy on the 


itſelf. 


bs 1 we find it in claffic authors frequently uſed to lignify tra- 


is ix or ſeven feet wide; within that is another leſs hole of like 


USTARD, in Ornithology, the Engliſh name of the Genus 
Otis. For a deſcription of which, ſee Oris. For claſſification, 
ſee the Syſtem; and for the repreſentation, ſee Plate III. Order 
5. Genus 56. | 

BUTCHER. Thereare ſome good laws made for the better re- 

ulation, and for preventing the abuſes committed by butchers, 
— ſelling ſwine's fleſh meaſlead, or dead of the murrain, 
or that buy fleſh of Jews, and ſell the ſame to Chriſtians; for the 
firſt time ſhall be grievouſly amerced, the ſecond time ſuſter the 
pillory, the third time be ĩmpriſoned and fined, and the fourth 
time forſwear the town. 17 Edw. II. cap. 7 vide 51 Hen. III. 
Stat. 4 Hen. VII. cap. 3. no butcher ſhall flay beaſts within the 
wall of London, upon pain to forfeit for every ox lad. and for 
every cow and other beaft, 8d. and this law ſhall be obſerved in 
every city and town walled in — and .in the town of Cam- 
bridge; except Berwick and Carliſle. IO 

BUTCHER BIRD, or Sbrike, in Ornichology, the Engliſh name 
of a ſpecies of the Genus Lanius. For a deſcription of which 
ſee the Article Lanius. For claflification, ſee the Syſtem; and 
for the repreſentation, ſee Plate I. Order 2. Genus 4. 

BUTMENTS, or ABUTMENTSs of a bridge, denote the two 
maſſi ves at the end of a bridge, whereby the two extreme arches 
are ſuſtained and joined with the ſhore on either fide. The but. 
ments of bridges next the banks ſhould be built more firm and 
folid, as ſerving to ſuſtain the whole ſeries of arches, and hinder 
them from ſpreading. 

BUTTER, a fat, unctuous ſubſtance, prepared, or ſeparated 
from milk, by heating or burning it. 

BUTEER is the fat, — 5 and inflammable part of the milk. 
This kind of oil is naturally diſtributed through all the ſubſtance 
of the milk in very ſmall particles, which age interpoſed betwixt 

| the 


n firſt introduced - 
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the nature of the fat, fixed, and mild oils obtained from many ve- 


that butter, like oils of the ſame kind, becomes rai:cid by age. 


freſh butter and milk. This obſervation is alſo applicable to oil, 


- yearly from Cambridge and Suffolk alone; each firkin containin 


in more than from three to fix pounds a-year ; whereas a g 


be immediately ſtrained ; and a ſmall quantity of boiling water 


Bi um 


the caſeous and ſerous parts, amongſt which it is ſuſpended by a 
light adheſion, but without being diſſolved, It is in the fame 
ſtare in which oil is in emulſions: hence the ſame whiteneſs of 
milk and emulſions ;- and hence, by reſt, the oily parts ſeparate 
from both theſe liquors to the turface, and form a cream. See 
EmuLSION, / : 

When butter is in the ſtate of cream, its proper oily parts are 
not yet ſufficiently united together, to form an hoinogeneous mals, 
They are {till half ſeparated by the interpoſition of a pretty large 
quantity of ſerous and caſeous particles. Ihe butter is completely 
tormed by preſſing out theſe heterogeneous parts by means of con- 
tinued percuſſion. It then becomes an uniform ſoft mals, 

Freſh butter which has undergone no change, has ſcarcely any 
ſmell; its taſte is mild and agrecable, it melts with a weak heat, 
and none of its principles are diſengaged by the heat of boiling 
water. Theſe properties prove, that the oily part of butter is of 


etable ſubſtances by expreſſion. See Oils. The half fluid con- 
— of butter, as of moſt other concrete oily matters, is 
thought to be ow ing toa conſiderable quantity of acid united with 
the oily part; which acid is ſo well combined, that it is not per- 
ceptible while the butter is freſh, and has under gone no change; 
but when it grows old, and undergoes ſome kind of fermentation, 
then the acid is diſengaged more and more; and this is the cauſe 


. BurTTEx is conſtantly uſed in food, from its agrecable taſt- : 
but to be wholeſome, it muſt be very freſh, and ſrec trom rancidity, 
and alſo not fried or burnt; otherwiſe its acrid and even cauſtic 
acid, being diſengaged, obſtruQs digeſtion, renders it difficult arid 
painful, excites acrid empyreumatic belchings, and introduces 
much acrimony into the blood. Some perſons have ſtomachs io 
delicate, that they en affected with theſe inconveniencies by 


fat, chocolate, and in general to all oleaginous matters. 

For the making of butter: When it has been churned, open 
the churn, and with both hands gather it well together; take it 
out of the butter milk, and lay it into a very clean bowl, orearth- 
en pan; and if the butter be deſigned to be uſed ſweet, fill the 
pan with clear water, and work the butter in it to and fro, till it 
is brought to a firm conſiſtence of itſelf, without any moiſture, 
When this has been done, it muſt be ſcotched and ſliced over 
with the point of a knife, every way as thick as poſſible, in order 
to fetch out the ſmalleſt hair, mote, bit of rag, ſtrainer, or any thing 
that may have happened to fall into it. I hen ſpread it thin in a 
bowl, and work it well together, with ſuch a quantity of ſalt, as 
you think fit, and makeit up into diſhes, pounds, half pounds, &c. 

In the Georgical Eſſays, Vol. V. p. 209. we have the follow- 
ing method of making well-taſted butter from the milk of cows 
ted on turnips. * Let the bowls, either icad or wood, be kept 
conſtantly clean, and well ſcalded with boiling water before uſing. 
When the milk is brought into the dairy, to every eight quarts 
mix one quart of boiling water; then put up the milk into the 
bowls to ſtand for cream.” 

Thetrade in butteris very conſiderable. Some compute 50,000 
tons annually conſumed in London. It is chiefly made within 40 
miles round the city. Fifty thouſand firkins are ſaid to be ſent 


50 lbs. Uttoxeter in Staffordſhire is a market famous for g 
butter, inſomuch that the London merchants have eſtabliſhed a 
— there for that article. It is bought by the pot, of a long 
cylindrical form, weighing 141b. | ; 
But no butter is eſteemed equal to that which is made in the 
county of Eſſex, well known by the name of Epping butter, and 
which in almoſt every ſeaſon of the year yields at London from 
one ſhilling to 14 pence per pound averdupoiſe. The following 
directions concerning the making and management of butter, in- 
cluding the Epping method, are extracted from the 3d volume of 
the Bath Society Papers. SP 85 c 
In general it is to be obſerved, that the greater the quantity made 
from a few cows, the greater will be the farmer's profit; there- 
fore he ſhould never keep any but what are eſteemed good milk- 
ers. A bad cow will be equally expenſive in her keep, and will 
not perhaps (by the butterand — is made from her) bring 


one will bring from ſeven to ten pounds per annum: therefore it 
is obvious that bad cows ſhould be parted with, and good ones 
purchaſed in their room. When ſuch are obtained, a good ſer- 
vant ſhould be employed to milk them; as through the neglect and 
miſmanagement of — it frequently happens that the beſt 
cows are ſpoiled, No farmer ſhould truſt entirely to ſervants, 
but ſometimes to ſee themſelves that their caws are milked clean; 
for if any milk is ſuffered to remain in the udder, the cow will 
daily give leſs, till at length ſhe will become dry before the pro- 
per time, and the next ſeaſon ſhe will ſcarce give milk ſufficient to 
pay for her keep. * 

The milk which is conveyed to the dairy-houſe ſhould re- 
main in the pail till it is nearly cool, before it be ſtrained ; 
that is, if the weather be warm; but in froſty weather it ſhould 
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abundance, and the more fo if the pans or vats have a large furface, 

During the hot ſummer-months, it is right to riſe with or bes. 
fore the tun, that the cream may be ſkimmed from the milk ere 
the dairy becomes warm; nor ſhould the milk at that ſeaſon ſtand 
longer in the vats, &c. than 24 hours, nor be ſkimmed in the 
evening till after ſun- ſet. In winter milk may remain unſkimmed 
for 36 or 48 hours ; the cream ſhould be depoſited in a deep pan, 
which ſhould be kept during the ſummer in the cooleſt part of the 
dairy; or in a cool cellar where a free air is admitted, which is 
{till better, Where people have not an opportunity of churning 
every other day, they thould ſhift the cream daily into clean pans, 
which will keep it cool; but they ſhould never fail to churn at 
leaſt twice in the week in hot weather; and this work ſhould be 
done in a morning before the ſun appears, taking care to fix the 
churn where there is a free draught of air. If a pump-churn be 
to be uled, it may be plunged a foot deep into a tub of cold wa- 
ter, and ſhould remain there during the whole time of churning, 
which will very much harden the butter. A ſtrong rancid flavour 
will be given to butter, if we churn ſo near the fire as to heat the 
wood in the winter ſeaſon, | 
Aſter the butter is churned, it ſhould be immediately waſhed 
in many different waters till it is perfectly cleanſed from the milk; 
but here it muſt be remarked, that a warm hand will ſoften it, and 
make it appear greaſy, ſo that it will be impoſlible to obtain the 
beſt price tor it. | | 4 

BuTrTEzR will require and endure more working in winter than 
in ſuminer, Thoſe who uſe a pump- churn muſt endeavour to 
keep a regular ſtroke ;* nor ſhould. they admit any perſon to aſſiſt 
them, except they keep nearly the ſame ſtroke ; for if they churn 
more ſlowly, the butter will in the winter go back, as it is called; 
and if the ſtroke be more quick and violent in the ſummer, it will 
cauſe a fermentation, by which means the butter will imbibe a 
| very diſagreeable flavour, a 173 0 

Where people keep many cows, a barrel- churn is to be pre- 
ferred; but if this be not kept very clean, the bad effects will be 
diſcovered in the butter: nor muſt we for et to ſhift the ſitua- 
tion of the churn when we ule it, as the — alter, ſo as to fix 
itinawarmplace inwinter, and where there isa free air in ſummer. 
Land whereon cows feed does very often 1 the hutter. If 
wild garlic, charlock, or May- weed, be ſound ina paſture ground, 
cos ſhould not feed therein till aſter they havebeen mown, when 
| ſuch pernicious plants will appear no more till the following, 
; ſpring ; but thoſe cows that give milk muſt not partake of the hay 
made therefrom, as that will alſo.diffuſe its bad qualities, Great 
| part of the Epping butter is made from cows that feed during the 
ſummer monthson. Epping foreſt, where the leaves and ſhrubby 
plants contribute greatly to the flayour of butter. The moun- 
tains of Wales, the highlands of Scotland, and the moors, com- 
mons, and heaths in England; produce excellent butter where it 
is properly managed; and though not equal in quantity, yet far 
ſuperior in quality to that which is produced from the richeſt mea- 
dows; and the land is often blamed when the butter is bad through 
miſmanagement, ſluttiſhneſs, or inattention, 

Turnips and rape affect milk and butter; but brewers grains 
areſweetand wholeſome food, and will make cows giveabundance 
of milk; yet the cream thereon will be thin, except good hay be 
given at the ſame time, after every meal of grains. Coleworts 
and cabbages are alſo excellent food; and if theſeand ſavqys were 
cultivated for this purpoſe, the farmers in general would find their 
account in it, Cows ſhould never be ſuffered to drink improper 
water; ſtagnated pools, water wherein frogs, &c. ſpawn, common 
ſewers, andponds that receive the drainings of ſtables,areimproper, 

 BUXUS, the box-tree : A genus of the tetandria order, belong- 
ing to the moncetia claſs of plants, p 

Species. 1. The arboreſcens, with oval leaves. 2. The anguſ- 
tifolia, or narrow-leaved box. Theſe two ſorts grow in great 
plenty upon Boxhill, near Dorking in Surry, in England. Here 
were formerly large trees of this kind, but now they are much 
fewer in number. There are two or three varieties of the firſt 
ſort which are propagated in gardens: one with yellow, and the 
other with white ſtriped leaves. Another hath the tips of the 
leaves only marked with yellow, and is called tipped box. 3. The 
ſuffruticoſa, dwarf, or Dutch box, commonly uſed for. bordering 
of flower- beds. | ' | 

Culture. The two firſt ſorts may be raiſed from ſeeds, and may 
be alſo propagated by cuttings, which are to. be planted in the 
Autumn, in a ſhady border. The beſt ſeaſon for removing theſe 
trees is in October; though, if care be uſed to take them up with 
a good ball of earth, they may be tranſplated almoſt at any time, 
except the middle of ſummer. The dwarf box is increaſed by 
parting the roots, or planting the ſlips; but as it makes fo great 
an increaſe of itſelf, and ſo eaſily parts, it is hardly worth while to 
plant the ſlips that have no roots. 

Uſes. The tree, or large box, is proper to intermix in clumps 
of ever-greens, &c. where it adds to the variety of ſuch planta- 
tions: they are a very great ornament to cold and barren foils, 
where few other things will grow. The dwarf kind of box is 
uſed for bordering flower- beds, or other purpoſes of that nature, 
Boxwood is extremely hard and ſmooth, and therefore uſed by 


may be mixed with is, which will cauſe it to produce cream in | 


eurners. | . 8 
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